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Assignments 

 Course assessment  
 TMA01  
 TMA02  
 TMA03  
 TMA04  

  

Course assessment

Tutor-marked assignments

 

T171 has four tutor-marked assignments (TMAs) addressing the topics of 
Modules 1, 2 and 3. Each TMA will feature some key concepts of the course 
and will involve you producing files on your computer. TMAs 01 and 02 are 
both in Module 1 and TMAs 03 and 04 are at the end of Modules 2 and 3. 
The course concludes with the final examination. The Arab OU will give you 
more information on that nearer the time.
 

Submitting your TMAs

 

All the TMAs are submitted via FirstClass, using special conferences 
created solely for that purpose. This system is quite simple to use, but you 
do need to familiarize yourself with it. It is important that you follow the 
instructions given to you by the Arab OU. If you submit your assignments in 
any other way, they may not be marked.
 

  
  
  

  
Click on the back button in your browser windows to return 
to the previous page.  
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Welcome 

  

Welcome to T171

 

Please read the Course Guide before starting this section. 

Hello, the T171 course team would like to welcome you to the course, and 
more specifically, this course website, which is where you will spend much 
of your time in 'cyberspace' in the coming weeks. We hope you enjoy the 
course - and find it as interesting to study as the course team did to develop.

T171 assumes some technical capability from students at the outset. It is not 
a course for complete computer or Internet novices.

You should also be able to use a web editor to produce simple web pages. 
This is not absolutely essential, since some guidance on using a web editor 
is provided in the links below. However, if you have never produced a web 
page before be aware that there may be an additional workload early on in 
the course as you learn how to do this.

 

 

One of the references for this course is the book 'Computer Concepts' by 
Parsons and Oja. The book does not cover all of the material in the course 
but we feel that it is a valuable resource for an introductory course on 
computers.
 

Before the course starts

 
There are a number of things you need to do before the course starts. You 
need to:
 

 
install the appropriate software from the LTS On-Line Applications CD-
ROM. Read the section 'What to do at the start' in the Course Guide for 
further guidance on this;

 
set-up and practise using FirstClass following the instructions given in the 
links below;

 
if you are inexperienced at using a web editor, then do the Netscape 
Composer tutorial given in the links below;

 
read the rest of the pages that link from this Welcome page in the relevant 
links below.

Relevant links
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The links below contain material to help you prepare for your studies and 
information of relevance to the whole course. You can read them in any 
order you wish. There is a lot of material here but you should at least look at 
it before the course starts so you are aware what material is here and can 
refer back to it as you study the course. If you need to build up your skills in 
using FirstClass or in creating a simple web page you should complete the 
FirstClass exercises or the Netscape Composer tutorial before going on to 
study Module 1.
 

 

Word counts: Some of the assignments on this course will have word limits 
that you are expected to observe in producing your answers. We would like 
to give you some advice on why we apply word limits and how to observe 
them.

The costs of working online: Connecting to the Internet will involve some 
costs, whether in increased phone bills or payments to an ISP. This page 
gives some advice on ways of cutting costs.

Using the Web: There is a lot of information available on the Web, and you 
may find some of it offensive. Here is the course team's view on this.

Plagiarism and copyright: During the course and beyond you will use the 
Web as a resource. It is important to know what is acceptable usage in 
terms of assessment and legally. The issue of copyright on the World Wide 
Web is an important one. You should make sure you are familiar with your 
rights and responsibilities.

Groupworking: T171 involves collaborative working with the other students 
in your tutor group. Here is an explanation of why the course team considers 
groupworking an important skill in relation to the new communication 
technologies

Tips on using your computer safely and comfortably: This discusses some of 
the health and safety aspects of using a computer.

 

Computer conferencing



 

Computer conferencing: Conferencing is an important part of T171. Please 
read this carefully as there is some useful information here.

Installing and using FirstClass: This is the software used for computer 
conferencing in T171. You should make sure you are familiar with its basic 
use before the course starts. This page contains links to exercises that can 
help you to build up your skills in using FirstClass.

Behaviour in computer conferences: You will be communicating with many 
other students through the conferencing system. Every student has a 
responsibility to maintain an appropriate educational environment. This page 
sets out the standards of behaviour the OU expects from all conference 
users.

How students can make conferencing work: This paper is by Ben Plumpton 
of the Open University. This looks at how you can get the most out of online 
discussions. (This paper will open up in a new browser window.)

 

Using HTML editors and creating web pages

 

Choosing and using an HTML editor: The type and structure of HTML files 
that some HTML editors produce can cause problems when they are zipped 
up as part of your TMA and submitted for marking by your tutor. This page 
gives advice on how to avoid these problems by choosing a suitable HTML 
editor.

Netscape Composer tutorial: Netscape Composer is a simple HTML editor 
which is installed automatically as part of the Netscape Navigator software 
(supplied as part of the On-Line Applications CD-ROM). It has been found to 
be reliable and does not seem to cause problems when files are zipped and 
submitted for marking by your tutor. A short tutorial on creating web pages 
using Netscape Composer is given here.

Good web design: This page gives a short introduction to web design, some 
principles of good design and some links to other sites if you want to explore 
the subject further.

 

The T171 website



 

The T171 website: The website is quite large. You are guided through it by 
the links on each page. Here is a description of the website, including a key 
to the various navigational aids.

The course overview: This provides a handy summary of your progress 
through the website - and explains what ticking the Done button in the 
'Where next?' box at the bottom of each section page means.

Viewing the T171 website: You have a certain amount of control over how 
you view these web pages. Here are some suggestions for how to get the 
best from this site.

 

  
  
  

  

When you have looked at all the preparatory material which 
you think is relevant to you, you are ready to begin the 
course in earnest. This starts with Module 1 - The story of 
the PC.
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Resource 

  

Copyright notice
 The material in these files is the Open University's copyright.

 

 

No part of this website may be reproduced, stored in any other retrieval 
system or transmitted in any form or by any means, electrical, mechanical, 
photocopying, recording or otherwise without the prior permission of The 
Open University. All rights reserved.

Any queries regarding this notice or use of the material to which it refers 
should be sent to The Rights Manager at The Open University, Walton Hall, 
Milton Keynes, MK7 6AA.

 

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Click the Back button in your browser window to return to 
the previous page. 
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The search 
system is 
currently 
unavailable.

 

 

  

  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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T171 Glossary  

  

A  B  C  D  E  F  G  H  I  J  K  L  M  N  O  P  Q  R  S  T  U  V  W  X  Y  Z 

ACE Top

acronym used for: (1) Automatic Computing 
Engine: a 1940s British project to develop a 
'thinking machine', led by Alan Turing at the 
National Physical Laboratory; (2) Advanced 
Computing Environment: a consortium led by 
Microsoft to attempt to control the future of 
computing.

 

  

ACM Top

Association for Computing Machinery.  

  

Acoustic coupler Top

device for connecting a computer modem to a 
telephone line using a telephone handset.

 

  

Adapter Top

hardware device that physically connects your 
computer to the network.

 

  

Adaptive routing Top

in networking, sending a packet using the most 
efficient route available at that moment.

 

  

Adopter Top

person taking up a new innovation. M.J. Baker 
(1983) identified five types of adopters: innovators, 
early adopters, early majority, late majority, and 
laggards.

 

  

Advanced research Top

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


research in areas that may have applications in the 
medium- to long-term, in contrast to research and 
development (R&D), which is focused on the short 
to medium-term.

 

  

Advanced Research Projects Agency (ARPA) Top

part of the US Department of Defense set up to 
fund and foster advanced research in various areas 
including computing. Later renamed DARPA, the 
agency was responsible for creating the ARPANET 
network. (See also ARPANET.)

 

  

Affiliate Top

a company offering related products or services 
accessible via a link from a host's site. Such linking 
can reward site owners for directing users to an 
advertiser ('click-through' royalties) or give 
commission on transactions users may make from 
the affiliate's website.

 

  

Affiliation Top

linking of different companies and services for 
mutual benefit. This can be for financial benefit, or 
for increasing the richness of the host sites.

 

  

Agency affiliation Top

the degree to which a navigator identifies with the 
interests of the clients. (See also Navigator.) 

 

  

Agents Top

software programmes that help the user carry out 
computer related tasks (similar to Bots).

 

  

Aggregation Top

used in online businesses (e.g. auctions) where a 
website gathers (or aggregates) the buying power 
of consumers and businesses to achieve the best 
possible prices. The more bidders, the higher the 
volume, the lower the price of an item. Aggregation 
is also used to describe a service that pulls together 
information on behalf of a business or a consumer. 

 

  

AI Top

see Artificial Intelligence.  



  

ALGOL Top

high-level language popular in the 1970s for 
scientific programming. ALGOL stands for 
ALGOrithmic Language.

 

  

Algorithm Top

a detailed set of steps to perform some task.  

  

ALOHA Top

a radio network based on packet-switching, set up 
by Norm Abramson in Hawaii in the 1970s.

 

  

Alpha version Top

a very early version of a program released for 
testing, often incomplete and full of bugs.

 

  

AltaVista Top

a popular search engine that uses the subject 
search approach.

 

  

ALU Top

see Arithmetic and Logic Unit.  

  

Amazon Top

largest online bookstore; has also diversified into 
other online products.

 

  

America Online (AOL) Top

US company that operates the AOL and 
Compuserve ISPs and recently bought Netscape 
Communications.

 

  

American Airlines Top

American international airline carrier, badly hit by 
recent problems of the industry.

 

  

American Express Top

international finance and banking company.  

  



American Standard Code for Information 
Interchange (ASCII)

Top

a code used in most computers, where letters and 
other characters are represented by numbers, e.g. 
capital A = 65, B = 66 etc.

 

  

AMEX Top

American Stock Exchange.  

  

Analog Top

the description of a continuously variable signal or a 
circuit or device designed to handle such signals. 
For example, time is a continuously variable 
phenomenon that is represented in analog form on 
a traditional clock face. The opposite is discrete or 
digital

 

  

Analogue Top

see Analog  

  

Analytic Top

relating to breaking something whole down into its 
component parts to discover the general principles 
behind how it works; the opposite of synthetic.

 

  

Analytical Engine Top

a general purpose device for calculating arithmetic 
or logical functions developed in the 19th Century 
by Charles Babbage. Punch cards were used to 
enter instructions to the Analytical Engine.

 

  

Antidisintermediation Top

term used to describe the attempts to preserve a 
business intermediary's position. 

 

  

Anti-trust Laws Top

laws designed to combat monopolies ('trusts') and 
other devices which suppress competition.

 

  

ANX Top

see Automotive Network Exchange.  

  



AOLpress Top

a simple HTML editor published by AOL.  

  

Apache Web-server Top

a very popular program for powering Web servers, 
developed using Open source methods.

 

  

Application layer Top

layer of the TCP/IP stack that deals with application 
programs used by the end user, e.g. SMTP, HTTP, 
FTP and TELNET. It is embedded in the applications 
programs you use to send e-mail, browse web 
pages, transfer files, or log in to remote machines.

 

  

Applications programs Top

applications programs (e.g. word processors, 
spreadsheets) allow you to perform activities using 
your computer.

 

  

Arbitrage Top

simultaneous purchasing and selling of an item in 
different markets in order to make a profit from the 
price differences between markets. 

 

  

Architecture Top

design that specifies the way in which components 
fit together. The term may be used of any complex 
system, e.g. 'software architecture', 'network 
architecture'.

 

  

Arithmetic and Logic Unit (ALU) Top

part of the CPU of a mainframe computer that can 
perform maths and comparison functions.

 

  

Arithmetic functions Top

addition, subtraction, multiplication and division are 
the arithmetic functions that are the basis of much 
of what a computer does.

 

  

ARPA Top

see Advanced Research Projects Agency.  

  



ARPANET Top

the first national computer network, funded by the 
US government through ARPA: the ARPA Network.

 

  

Artificial intelligence (AI) Top

branch of computer science that attempts to model 
aspects of human thought on computers. Examples 
of AI problems are computer vision and natural 
language processing.

 

  

ASCII Top

see American Standard Code for Information 
Interchange.

 

  

Assembler Top

the first programming language to be developed. It 
operates at a low level in the computer and tells the 
computer where to move data and what to do with 
it.

 

  

Assembly language Top

a computer language that is used to program the 
microprocessor directly. It operates directly on the 
computer's basic instruction set.

 

  

Asymmetries of information Top

differences in knowledge between people and 
companies that can affect their relationships and 
bargaining power or can be used to achieve 
advantages (Information asymmetries is another 
term used for the same thing).

 

  

Asynchronous Top

type of communication in which two parties are not 
necessarily both connected at the same time, e.g. e-
mail, FirstClass conferencing, letter post. (See also 
synchronous.) 

 

  

AT&T Top

one of the major companies managing the Bell 
System which provided the bulk of 
telecommunications in the USA until 1984.

 

  



ATMs Top

see Automatic teller machines.  

  

Attenuate Top

to weaken or reduce.  

  

Augmentation Top

See web-augmentation.  

  

Augmentation Research Center Top

Lab established in 1959 by Doug Engelbart at 
Stanford Research Institute, where some of the key 
ideas behind modern computing were devised, 
including NLS. See also web-augmentation.

 

  

Authentication Top

verification of the identity of a person or process to 
check that messages really come from their stated 
source, like the signature on a (paper) letter.

 

  

Automatic teller machines (ATMs) Top

the electronic cashpoints used outside banks and in 
other convenient locations.

 

  

Automotive Network Exchange (ANX) Top

a specialized extranet used in the car industry for 
exchanging information.

 

  

Backbone Top

high-speed network that carries Internet traffic at 
the top level in a hierarchical network. ISPs connect 
directly or indirectly to a backbone.

 

  

Backwards compatibility Top

a software product (e.g. word processor) that can 
read files from a previous version is backwards 
compatible.

 

  

Bandwidth Top



(1) Difference between the highest and lowest 
frequencies of a transmission channel (the width of 
its allocated band of frequencies). (2) Data rate or 
capacity: the amount of data that is (or can be) 
sent through a communications circuit per second.

 

  

Barnes & Noble Top

largest bookstore chain in the US.  

  

Basic Input/Output System (BIOS) Top

a system that interacts with the various input and 
output devices of a particular computer. Through 
the BIOS the computer will, for instance, read 
characters typed on a keyboard, or send text to a 
printer.

 

  

Batch processing Top

process by which a computer system takes a set (or 
'batch') of commands or jobs, executes them and 
returns the results, all without human intervention; 
the opposite of 'interactive' processing.

 

  

BBN Top

see Bolt, Beranek and Newman.  

  

BBS Top

see Bulletin Board System.  

  

Bell Labs Top

the central research division of AT&T, where 
inventions included the transistor, laser, 'C' 
programming language, and the UNIX operating 
system.

 

  

Bell-shaped curve Top

a graph illustrating a normal distribution of 
whatever is being measured (e.g. IQ). The curve is 
higher in the centre (representing those with 
average values) and lower at the sides 
(representing those with exceptionally low or high 
values.

 

  

Benchmarking Top



a tool for detailed comparisons of a company's 
practices against similar practices in other 
companies as a way of improving performance. 

 

  

Beta version Top

final test version of a program before its first public 
release.

 

  

Bezier curves Top

a type of curve used in computer graphics that is 
defined by mathematical formulae.

 

  

Binaries Top

software programs that have been converted from 
source code into binary (machine code) format, so 
they can be run on a computer.

 

  

Binary Top

a number system that has only two digits: 1 and 0. 
Text, numbers, images and sound can all be divided 
up into different segments and represented in 
binary.

 

  

BIOS Top

see Basic Input/Output System  

  

Bit Top

a binary digit (1 or 0).  

  

Bit maps Top

a data file or structure that corresponds bit for bit 
with an image displayed on a screen

 

  

Bit-mapping Top

a technique used to represent images; images are 
divided into cells and a value is allocated to each 
cell.

 

  

Bolt, Beranek and Newman (BBN) Top



US firm that won the bid to build the first ARPA 
network. Their initial contract to build four IMPs 
(Interface Message Processors) began in 1969, and 
the completed ARPANET was run from BBN's control 
room in Cambridge, Massachusetts.

 

  

Boolean algebra Top

a logic system used in mathematics, computer 
science and electronics based on the two values 
'true' and 'false'. Named after the logician George 
Boole.

 

  

Bootstrap Institute Top

part of Stanford University where Doug Engelbart is 
now based.

 

  

Bootstrapping program Top

a small program (also know as the boot program) 
stored in read-only memory (ROM) that allows the 
computer to load its own operating system. 

 

  

Bots Top

software programmes that automate repetitive 
tasks and processes (in this case on the Web) e.g. 
search bots developed to help users search the 
web, or shopping bots to compare products before 
purchasing.

 

  

Bounded rationality Top

people make decisions on the basis of the 
information filtered by them

 

  

Brand Top

an identifiable product such as a company's name, 
or product name (a marketing term). 

 

  

Branding Top

the process of creating a distinct identity (brand) 
for a product, service, corporation or concept and 
establishing it in the public mind. 

 

  

Britannica Top



online and CD version of the Encyclopaedia 
Britannica, originally owned by the Benton 
Foundation at the University of Chicago. Its 
leadership in the encyclopaedia market has been 
severely dented by an inability to respond to the 
new technologies.

 

  

Broadband Top

high bandwidth as in 'broadband network'.  

  

Broker Top

someone who buys and sells financial products on 
behalf of someone else.

 

  

Brokerage Top

an intermediary between the client and the market; 
it enables access to financial markets.

 

  

Browser Top

program that allows a person to read hypertext by 
acting as a client to remote web servers. Examples 
are Netscape Navigator, Mosaic, and Internet 
Explorer.

 

  

Browser wars Top

battle for supremacy in the 1990s between the two 
most popular web browsers, Microsoft's Internet 
Explorer, and Netscape Navigator.

 

  

Buffers Top

an area of memory used for storing messages or 
data being transmitted between a processor and a 
peripheral, or between two peripheral devices.

 

  

Bulletin board Top

an electronic notice board where users can log in 
and leave messages. Messages are typically split 
into topic groups similar to the newsgroups on 
Usenet. See also BBS.

 

  

Bulletin Board System (BBS) Top



a low-tech system for discussion using electronic 
bulletin boards, now largely replaced by networks 
such as Fidonet.

 

  

Bundled Top

software that is included with your computer when 
you buy it.

 

  

Bursty Top

communication that takes place in short bursts with 
gaps between, rather than continuously.

 

  

Bus network Top

a network that has a single line that connects to 
each node, like stops on a bus route. A department 
with PCs and several printers might use a bus 
network.

 

  

Buses Top

cables connected to the microprocessor that allow 
the transmission of data. There are two types of 
buses: data buses and address buses. 

 

  

Business plan Top

the strategy to achieve the long term objectives of 
a company; business plans can cover different time 
spans e.g. a year or five years.

 

  

Business process reengineering Top

a technique for implementing radical change in a 
process by defining the sequence of activities that 
most effectively deliver the outputs that the 
customers want.

 

  

Business-to-business (B2B) Top

electronic commerce and communication between 
businesses using the Internet. 

 

  

Business-to-consumer (or customer; B2C) Top

e-commerce and communications targeted at 
consumers, or the public with no intermediaries 
involved. 

 

  



Business-to-distributor (B2D) Top

e-communications and transactions between a 
business and its resellers, distributors, agents, 
retailers that it uses to sell its products to 
consumers. 

 

  

Byte Top

a group of 8 bits, the basic unit which is passed 
around the computer.

 

  

C Top

popular high-level programming language 
developed at Bell Labs, initially for UNIX. Later 
versions are C+ and C++.

 

  

CAD/CAM Top

Computer Aided Design and Computer Aided 
Manufacturing.

 

  

Capacitor Top

an electronic device that can store electrical charge.  

  

Carnegie, Andrew (1835-1919) Top

industrialist and philanthropist. Carnegie made his 
money in developing the US steel industry. He was 
a great believer in education and founded libraries 
and universities.

 

  

Cartel Top

an association of commercial or industrial 
enterprises designed to reduce competition or fix 
prices. Web examples in include LetsBuyIt.com 
(various goods e.g. electrical, DVDs) and Priceline.
com (airline tickets).

 

  

Cash management accounting (CMA) Top

use of technology to bring all aspects of corporate 
and personal financial accounts into one integrated 
system.

 

  

Cause-effect Top



assumption that a particular outcome (effect) stems 
from a single cause, which is often not the case in 
real life.

 

  

CDNow Top

online supplier of CDs, predominantly music and 
DVD.

 

  

CD-ROM Top

a permanent data storage device that is 'read only'.  

  

Central Processing Unit (CPU) Top

three central units (the Arithmetic and Logic Unit 
(ALU), the Control Unit and the memory) linked 
together at the core of a mainframe computer. In 
microprocessors the CPU is a combination of the 
ALU and the Control Unit; memory is separate.

 

  

Centralized network Top

network in which there is one central node through 
which all messages must be routed; the opposite of 
a distributed network.

 

  

CEO Top

Chief Executive Officer (usually top manager in a 
large organization).

 

  

CERN (European Centre for Nuclear Research) Top

international high-energy particle physics laboratory 
in Geneva, where Tim Berners-Lee invented the 
World Wide Web in 1989. The initials CERN stand 
for the French version of the name.

 

  

Channel Top

physical means through which the electronic signals 
that make up a message have to pass, e.g. 
telephone wire, radio transmission.

 

  

Chat Top

see online chat.  

  

Check digit Top



special digit included in codes such as bank account 
numbers to detect errors in transmission.

 

  

Churn Top

turnover in staff, can also include the loss of good 
staff to competitors; also refers to unconscious or 
conscious overtrading by a broker in a customer's 
account.

 

  

CIMSOURCE Top

German cooperative database and catalogue for 
cutting-tool suppliers.

 

  

Circuit-switching Top

a networking method where the two ends are 
physically connected to each other for the duration 
of the message transmission; the opposite of 
connectionless.

 

  

CISC Top

Complex Instruction Set Computer technology.  

  

Citibank Top

US bank.  

  

Client Top

a computer on a network that can access the 
network server and/or act as an interface to the 
Internet.

 

  

Client-server computing Top

a distributed system in which software is split 
between server tasks and client tasks. A client 
sends requests for information or action to a server, 
according to some protocol, and the server 
responds. There may be one centralized server or 
several distributed ones.

 

  

Clock chip Top

a chip which acts as the 'metronome' for the 
computer to allow all actions to be synchronized.

 

  



Clock speed Top

the number of cycles per second that the computer 
can perform, where a cycle is one action of the 
CPU. Clock speed is measured in MHz (e.g. 133 
MHz).

 

  

Closed source Top

source code protected by copyright; the opposite of 
open source.

 

  

Closed standards Top

standards that are owned by the company that 
produced them. Apple, for example, owns the 
design of its machines and operating system.

 

  

CMA Top

see Cash management accounting.  

  

Coaxial cable Top

cable with a solid central conductor surrounded by 
insulator, used to carry high frequency signals such 
as television.

 

  

Cobranding Top

partnerships between companies to boost their 
sales and build shared brand awareness in their 
consumers.

 

  

Cold War Top

period of tensions between the USA and the Soviet 
Union, arguably peaking in the late 1950s and early 
1960s, which provided the impetus for government 
funding of computer research through ARPA.

 

  

Collaborative hypertext Top

area of research based on Tim Berners-Lee's 
concept that users should be able to edit 
information on the Web, adding live links and 
annotation to and from public information.

 

  

Commoditization Top



the process whereby a product becomes a 
commodity that is no longer associated with any 
one manufacturer.

 

  

Communications Decency Act (CDA) Top

US law passed in 1996 in an attempt to regulate 
the content of Internet communications, but 
successfully challenged in 1997.

 

  

Communicator Top

product name for Netscape's latest web browser 
software.

 

  

Competitive advantage Top

the elements that make a company distinctive and 
different from competitors and that cannot be easily 
copied. Also applies to the improvement that a new 
product or service might offer compared with what 
exists, thus making it more attractive to potential 
buyers.

 

  

Composer Top

simple HTML editing program, part of Netscape 
Communicator.

 

  

Compression Top

the coding of data to save storage space or 
transmission time. Compressed data must be 
decompressed before it can be used.

 

  

Computer Bulletin Board System (CBBS) Top

see Bulletin Board System.  

  

Computer power Top

the complexity of tasks that a computer can 
perform at any one time and the rate at which it 
can do them.

 

  

Computer Supported Collaborative Working 
(CSCW)

Top

area of research into ways of supporting joint online 
working, such as by enabling a group of people to 
be able to edit the same web page at the same time.

 



  

Concept maps Top

method of organizing and managing information 
using diagramming to visually chart various ideas 
and issues (similar to mind maps).

 

  

Connectionless Top

network method where the two ends do not have to 
be connected for the duration of the message, e.g. 
packet-switching.

 

  

Consumer franchise Top

the authorization by a company to sell its goods; 
most commonly manifest in a shop selling goods on 
behalf of a producer.

 

  

Control Unit Top

part of the CPU of a mainframe computer that 
controls the flow of data from the computer's 
memory to the Arithmetic and Logic Unit.

 

  

Convergence Top

a trend in which different devices such as TVs, 
computers and phones emerge with similar 
functions.

 

  

Cookies Top

small text files stored on a user's computer to 
enable websites to identify users when they return. 
They enable a company to build up a customer 
profile.

 

  

Copyleft Top

licensing system invented by Richard Stallman for 
the Open source movement. Users are granted the 
right to alter the source code of distributed software 
provided they then pass on that right to other users.

 

  

Copyright Top



law applying to literary, musical and artistic works, 
including computer programs and material posted 
on the Internet, which prevents the reproduction of 
the work, in whole or in part, without the author's 
consent.

 

  

Core competencies Top

the areas of expertise, skills or systems, which are 
perceived as the core of an organization's activities. 
These are unique, or at least specialized to the 
organization. Any activities outside this core can be 
considered for 'outsourcing' to other organizations. 

 

  

Core memory Top

computer memory based on magnetic ferrite cores 
strung together on insulated wires, now replaced by 
semiconductor memory.

 

  

CPU Top

see Central Processing Unit.  

  

Cracker Top

someone who gains unauthorized access to 
computer systems. Often confused with 'hacker' by 
the media.

 

  

Crawler Top

search engine that automatically searches the web. 
Also known as a robot, bot or spider.

 

  

Cray Research Top

one of the best-known manufacturers of 
supercomputers.

 

  

Critical mass Top

minimal amount (sometimes called a threshold) 
needed for an event to occur or to produce a 
particular result.

 

  

CRS Top

customer research service.  

  



Cryptography Top

the science of encoding data for security.  

  

Culture Top

(viz organizations) the values, ethics, ethos, norms 
and rules of an organization. A set of values and 
beliefs that affects the activities of the company.

 

  

Cybernetics Top

the science of control systems, based on the ideas 
of Norbert Wiener in the 1940s.

 

  

Cyberspace Top

the online world behind your screen.  

  

Cyclades Top

French packet-switching network set up by Louis 
Pouzin in the early 1970s.

 

  

Cyrillic Top

the alphabet used for more than 70 languages from 
Eastern European Slavic languages such as Russian 
and Bulgarian through Central Asia to Mongolia.

 

  

Darwinism Top

the theory first put forward by Charles Darwin in 
The Origin of Species by evolution through the 
process of natural selection.

 

  

Data Top

in computing, information converted into binary 
digital form making it more convenient to move or 
process.

 

  

Databases Top

an organised set of records to which access can be 
restricted.

 

  

Datagram Top



part of a message in packet-switching. The term is 
used interchangeably with packet, although it has a 
subtly different meaning.

 

  

DCA Top

Defense Communications Agency.  

  

DDP-516 Top

Honeywell minicomputer used for the Interface 
Message Processor (IMP) network in the ARPANET.

 

  

De facto standards Top

standards developed through the sheer volume of 
use by the market. The IBM PC is an example.

 

  

De Kare Silver Top

author of 'Shock 2000 The Electronic Shopping 
Revolution: Strategies for Retailers and 
Manufacturers' a book that analysed the impact of 
the electronic shopping revolution on major 
retailers and manufacturers and the strategic 
options available for the future. 

 

  

Deadlock Top

when a computer or network gets congested and 
cannot recover, because each program or message 
is waiting for something to happen. Also called 
gridlock or lock-up.

 

  

Debugging Top

testing a software program to find and remove 
errors (bugs).

 

  

DEC Top

See Digital Equipment Corporation.  

  

Deconstruction Top

the process of breaking up a business into a 
number of separate businesses. It involves 
dismantling traditional business structures to 
reformulate the company and its 'core' business.

 

  



Defense Advanced Research Projects Agency 
(DARPA)

Top

the later name for ARPA.  

  

Dell Computer Corporation Top

one of the largest direct suppliers of computer 
systems. Established its unique approach to 
manufacturing focusing on supplying in response to 
demand in order to reduce production lag.

 

  

Deming, W. Edward Top

one of the early management theorists who 
influenced both American and Japanese drives to 
quality. His philosophy has been distilled into 
'Demings' 14 points'.

 

  

Denary Top

a number system based on ten digits: 0 to 9.  

  

Descriptive mark-up Top

type of mark-up language that separates the 
content of a document from its style of 
presentation, so that the content is portable 
between different word processing systems, also 
called generic mark-up. Most systems are of the 
opposite kind (procedural mark-up).

 

  

Desktop Publishing (DTP) Top

a program that allows the process of page layout to 
be accomplished. These programs are in 
widespread use in the publishing and graphic design 
industry.

 

  

Detroit Big Three Top

General Motors, Ford, Daimler/Chrysler vehicle 
manufacturers.

 

  

Device driver Top

see driver.  

  

Dewey Decimal Top



system for cataloguing non-fiction library books 
according to 10 main categories labelled 000, 100, 
200 and so on up to 900.

 

  

Difference Engine Top

a device to calculate navigational tables developed 
in 1822 by Charles Babbage. It was initially 
intended for astronomical use (calculating star 
positions) and subsequently attracted the interest 
of possible use by the British navy.

 

  

Differential Analyse Top

gigantic analog computer constructed by Vannevar 
Bush at MIT during the 1930s.

 

  

Differential equations Top

mathematical equations involving rates of change of 
continuously varying quantities, used widely to 
solve scientific and other practical problems.

 

  

Diffusion Top

process by which innovations such as Usenet or the 
Internet come to be used by and/or sold to 
increasing numbers of people, until they are in 
widespread use.

 

  

Digital Top

data which is stored or transmitted as a sequence 
of discrete symbols from a finite set. Digital can 
also be used to refer to the device or 
microprocessor that handles data in digital form. 
The opposite is analogue. 

 

  

Digital Equipment Corporation (DEC) Top

manufacturer of PDP and VAX minicomputers in the 
1970s and 1980s and ALPHA workstations in the 
1990s. Founded by Ken Olsen and bought by 
Compaq in the 1990s.

 

  

Direct marketing Top

targeting a specific person or group with specific 
advertising.

 

  



Disciplinary matrix Top

alternative term for paradigm.  

  

Discussion groups Top

see Usenet.  

  

Disintermediation Top

removal of the middleman (intermediaries) the 
result of which is businesses that use the Web sell 
their products directly to customers rather than 
going through traditional retail channels.

 

  

Distributed network Top

network architecture first proposed by Paul Baran, 
in which each node is connected to its neighbours 
instead of to one central node. This builds in 
redundancy and helps to make a network more able 
to survive a disaster, because messages can take 
alternative routes. The opposite of a centralized 
network.

 

  

Distributed processing Top

using several computers in a network together on a 
problem, to spread the processing workload.

 

  

DNA Top

main constituent of the chromosomes in the cells of 
all living organisms (abbreviation for 
deoxyribonucleic acid).

 

  

DNS Top

see Domain Name Server.  

  

Document Type Definition (DTD) Top

 

  

Docuverse (Document Universe) Top

term used in the Xanadu Project to mean a universe 
of hyperlinked documents.

 

  

DoD Top



United States Department of Defense.  

  

Domain Name Server (DNS) Top

system for translating four-number IP addresses 
into familiar website names such as t171.open.ac.
uk.

 

  

Dot Com Top

term that describes e-commerce companies.  

  

DRAM chips Top

Dynamic Random Access Memory: an early form of 
computer memory produced by Intel.

 

  

Driver (or device driver) Top

software that controls a hardware component or 
peripheral device of a computer, such as a disk or 
printer.

 

  

DSL (digital subscriber line) Top

a technology used to obtain more bandwidth over 
existing copper telephone cabling (what is 
sometimes known as the 'last mile' of the 
telecommunications network, i.e. the cable between 
your house and the local exchange). DSL allows fast 
Internet access via the existing single pair of copper 
telephone wires. There are several variations of 
'DSL': ADSL, RADSL, HDSL (ADSL is probably best 
known). xDSL is the generic term for the 
technology.

 

  

DTD Top

see Document Type Definition.  

  

Dumb Top

lacking processing capability, as in 'dumb terminal'.  

  

Early adopter Top

person who is keen to have the latest technology at 
the earliest possible time, even if it still has bugs in 
it. See adoption.

 

  



E-Bay Top

online auction website.  

  

E-commerce Top

business carried out through the Internet.  

  

EDI Top

see Electronic data interchange.  

  

EDVAC Top

see Electronic Discrete Variable Automatic 
Computer.

 

  

Electronic data interchange (EDI) Top

a dedicated electronic data system enabling secure 
business transactions between organizations in a 
supply chain e.g. for payments, order requests. 

 

  

Electronic Discrete Variable Automatic 
Computer (EDVAC): 

Top

a successor to the ENIAC computer.  

  

Electronic Numerical Integrator and Computer 
(ENIAC)

Top

the first large-scale computer that used vacuum 
tubes instead of electromechanical relays. It was 
unveiled to the public in 1946.

 

  

E-mail (electronic mail) Top

system for sending messages from one user to 
another user on the same computer or across a 
network.

 

  

Empirical Top

relying on experiment or experience.  

  

Encarta Top

Microsoft's encyclopaedia, available on CD and 
online.

 

  

Encryption Top



a code inserted into electronic files and 
communications to make them secure.

 

  

End-to-end reliability Top

assumption that networks are unreliable, so the 
computers at each end have responsibility for error 
detection and correction; the opposite of host-to-
host reliability.

 

  

ENIAC Top

see Electronic Numerical Integrator and Computer.  

  

Enigma Top

coding device used by German armed forces in 
World War II. Mathematical experts such as Alan 
Turing were assembled at Bletchley Park ('Station 
X') in England for the purpose of breaking the 
Enigma code and other codes used by enemy forces.

 

  

ENQUIRE Top

program developed by Tim Berners-Lee as a 
memory aid, which was a precursor to his invention 
of the World Wide Web.

 

  

Equities Top

shares of stock in a company.  

  

Error correction Top

in networking, detecting and fixing errors in 
transmission.

 

  

ES Top

electronic shopping.  

  

ES Test (electronic shopping test) Top

the three parts of the test are Product 
Characteristics, Familiarity and Confidence and 
Consumer Attributes.

 

  

Ethernet Top



a common method of linking PCs together, and of 
linking PCs to printers. Ethernet is a network 
protocol for Local Area Networks (LANs).

 

  

eXtensible Mark-up Language (XML) Top

special form of SGML designed to address HTML's 
limitations on structured documents and rich web 
data, XML began in 1998 as a project at W3C.

 

  

Extranet Top

a secure website that links selected companies, key 
partners or clients to share information and 
knowledge. 

 

  

E-zine Top

electronic (online) magazine.  

  

Factoring Top

an investor, usually a financial institution, borrows 
money against securities they own to finance other 
ventures.

 

  

Facts Top

certainties or undisputed truths, as distinct from 
observations, values or opinions.

 

  

Fibre-optic Top

communications technology based on optical fibres.  

  

Fidonet Top

network built by Tom Jennings and other hobbyists 
as an alternative to the Net. Emerged from Bulletin 
Board (BBS) technology.

 

  

File Transfer Protocol (FTP) Top

protocol for transferring files between computers.  

  

Filtering site Top

alternative term for portal.  

  

Floating point number Top



a number that is expressed as a fractional value 
with an integer exponent. This is a way of 
representing a very large number by using a much 
smaller number of digits. 4.323 X 10 to the power 8 
is an example.

 

  

Floppy disk Top

a lightweight, flexible magnetic disk used as a 
permanent data storage device which may be read 
only or writable.

 

  

Font Top

the set of printing or display characters in a 
particular type style. Times New Roman, Arial and 
Sans Serif are examples.

 

  

Ford, Henry (1863-1947) Top

influential car manufacturer. Ford founded the Ford 
car company, and in the Model T produced the most 
influential car ever in terms of design and 
importantly, mass production techniques.

 

  

Free Software Foundation Top

founded by Richard Stallman to promote open 
source software using the copyleft licensing system, 
as a reaction to the trend for big software 
companies to copyright their software and keep 
source code secret.

 

  

FTP Top

see File Transfer Protocol.  

  

Functional failure Top

spectacular failure of an existing technology that 
leads to a paradigm shift. An example is a bridge 
collapse.

 

  

Gateway Top

computer that sits between two other computers or 
networks, enabling messages to flow between 
them. Now known more commonly as a router.

 

  

Gatlinburg Symposium Top



conference held in 1967 at Gatlinburg, Tennessee, 
to share proposals for computer networking. 

 

  

Generic mark-up Top

alternative term for descriptive mark-up language.  

  

Germanium Top

a material used to make semiconductors.  

  

GIF Top

see Graphics Information File.  

  

Gift culture Top

see gift economy.  

  

Gift economy Top

economy in which having money gives less status 
than the kudos earned by giving away something 
good that you have created. Term used to describe 
the Open source movement.

 

  

Gig Top

abbreviation of gigabytes.  

  

Gigabyte (gig) Top

1000 megabytes.  

  

Globalization Top

the growing interdependence and 
interconnectedness of the modern world through 
increased flows of goods, services, capital, people 
and information. Technological advances and 
reductions in the costs of international transactions 
drive the process. Its critics define it as the drive 
towards a world economic system dominated by 
supranational corporate trade and banking 
institutions that are not accountable to democratic 
processes or national governments. 

 

  

GNOME Project (GNU Network Object Model 
Environment)

Top



project to build a complete, easy-to-use desktop 
environment for the user.

 

  

GNP (Gross National Product) Top

the value of all goods and services produced in a 
nation's economy, including goods and services 
produced abroad.

 

  

GNU Project Top

project started by Richard Stallman to produce an 
open source clone of UNIX. GNU stands for 'GNU's 
not UNIX'.

 

  

Google Top

popular search engine that uses the keyword search 
method.

 

  

Gopher Top

a suite of programs used to find information on the 
Net before we had the World Wide Web.

 

  

Graphical Operating System Top

an operating system that uses icons and menus; 
the user interacts with it using a pointing device 
such as a mouse. Windows is an example.

 

  

Graphical User Interface (GUI) Top

an interface in which the cursor can be moved, text 
can be highlighted and several documents opened 
at the same time.

 

  

Graphics Information File (GIF) Top

a widely used standard for storing pictures on 
computers and on the Web. See also JPEG.

 

  

Gridlock Top

see deadlock.  

  

Groove Networks Top



software that lets you create secure shared spaces 
where you can make instant and direct online 
connections with others, to share information and 
get things done. An example of peer to peer (P2P) 
networking.

 

  

GroupWare Top

software tools and technology to support groups of 
people, often at different sites, working together on 
a project. 

 

  

GUI Top

see Graphical User Interface.  

  

Hacker Top

a gifted programmer, especially in the open source 
movement. The media have used the term hacker 
to mean any programmer doing (or intending) 
malicious damage to computer systems they are 
not authorised to access, but real hackers call these 
people 'crackers'.

 

  

Handshake Top

initial communication between two computers or 
programs to synchronize them; for example the 
beeps you hear when your modem first connects to 
your ISP.

 

  

Hard disk Top

a rigid magnetic disk used as a permanent data 
storage device allowing higher storage density than 
a floppy disk.

 

  

Hardware Top

the physical components of your computer: the 
'box' and its contents (microprocessor, hard disk, 
graphics card, etc.), together with the monitor, 
keyboard and mouse.

 

  

Hard-wired function Top

a function programmed into a microprocessor so 
that it can be performed very quickly.

 

  



Header Top

extra information added to the beginning of a block 
of data, e.g. the part of a packet, containing the 
source and destination addresses, error checking 
and other fields.

 

  

Hexadecimal Top

or 'hex', a number system popular with 
programmers that counts in sixteens, using the 
digits 0-9 plus the letters A-F.

 

  

Hierarchic control Top

control in an organization that is managed through 
a hierarchy, i.e. levels of management with 
increasing power and authority as one moves 
upwards.

 

  

High Level Programming Language Top

a computer language that is closer to human 
language or mathematical notation than machine 
language; BASIC, C and Java are examples.

 

  

HL7 Top

a health management information standard.  

  

Honeywell Top

a computer manufacturer, producer of the 516-
series computers used as IMPs in the ARPANET.

 

  

Hop Top

one step in a message's route on a store-and-
forward network.

 

  

Horizontal application Top

an application program that is common to different 
business processes, e.g. office automation.

 

  

Horizontal management structure Top



also known as a flat management structure. 
Appropriate for small organizations, this model 
relies on one person acting as the manager and as 
a communication exchange for all other team 
members. There are fewer levels of hierarchy than 
in a vertical manage

 

  

Horizontally integrated Top

a business model used in the computer industry. 
Each layer of the technology (e.g. chips, systems, 
software, service) is provided by different 
companies. 

 

  

Horizontally integrated multidivisional 
corporation

Top

an organization which has many different units or 
divisions, which are not necessarily hierarchical in 
nature; they are all as significant as each other. 
Thus marketing is a separate, but equally 
important, division to production, say. They are 
integrated in one organization through supply and 
information.

 

  

Host Top

a computer connected to a network.  

  

Host-to-host reliability Top

the assumption that messages received from a 
network are free of errors, as assumed by NCP in 
the ARPANET. Opposite of end-to-end reliability as 
practiced by TCP/IP in the Internet.

 

  

Hot potato routing Top

in networking, a rapid store-and-forward routine 
that takes in message blocks and passes them on 
as quickly as possible.

 

  

Hot spot Top

a screen region that is sensitive to mouse clicks 
which then trigger some action, for example in 
hypertext help screens.

 

  

Hotbot Top



type of search engine, and the name of one 
particular engine.

 

  

Hotlink Top

a means of sharing data between two application 
programs, where changes to the data made by one 
application appear instantly in the other's copy.

 

  

HR Top

human resources.  

  

HTML Top

See Hypertext Mark-up Language.  

  

HTTP Top

see Hypertext Transfer Protocol.  

  

HyperCard Top

a hypertext program developed by Bill Atkinson for 
the Apple Macintosh, the first to use the idea of 
hotlinks.

 

  

Hyperlink Top

a reference (link) from some point in one hypertext 
document to some point in another document, or 
another place in the same document. When the 
user activates the link, e.g. by clicking on it with 
the mouse, the browser displays the target of the 
link.

 

  

Hypermedia Top

an extension of hypertext to include other media 
such as sound, graphics and video.

 

  

Hypertext Top

term coined by Ted Nelson around 1965 for a 
collection of documents containing cross-references 
or 'links' which, with the aid of an interactive 
browser program, enables you to easily move from 
one document to another.

 

  

Hypertext Mark-up Language (HTML) Top



a document format that involves embedding tags in 
text. Developed by Tim-Berners-Lee at CERN in 
1989-1990.

 

  

Hypertext Transfer Protocol (HTTP) Top

a client-server protocol used for the exchange of 
web pages on the World Wide Web. Describes how 
to conduct the four stages of a web transaction: 
connection, request, response and close.

 

  

I/O devices Top

see Input/Output devices.  

  

IBU Top

see Independent Business Unit.  

  

IC Top

see Integrated Circuit.  

  

IETF Top

Internet Engineering Task Force.  

  

Incubator Top

facilities for a start-up company as it develops its e-
commerce capability providing everything from 
administration, office equipment, marketing skills, 
strategic advice and finances. 

 

  

Incumbent Top

usually the holder of an office or post, but Evans 
and Wurster in Blown to Bits use it to mean the 
existing dominant company in a particular market.

 

  

Independent Business Unit (IBU) Top

a small development team within a larger structure 
which has a degree of freedom in the way it 
operates and its own budget. IBUs are a popular 
way of working in the software business.

 

  

Infomediary Top



new kind of online 'middleman' who collects and 
organizes information or develops detailed profiles 
of customers for third parties. 

 

  

Informatics Top

the study of the science and art of information 
management; includes the application of computer 
and statistical techniques. 

 

  

Information architect Top

someone whose role it is to make the mass of 
information now available through the new 
technologies understandable and easy to 
communicate to others in-depth. They have a 
detailed understanding of an organization's 
information structures and associated technologies.

 

  

Information architecture Top

the art and science of organizing information to 
help people effectively fulfil their information needs. 
Information architecture involves investigation, 
analysis, design and implementation.

 

  

Information asymmetries Top

differences in knowledge between people and 
companies that can affect their relationships and 
bargaining power or can be used to achieve 
advantages (same as Asymmetries of information).

 

  

Information intermediary Top

a provider of information. In e-business this could 
be a portal allowing a user to visit related sites 
(similar to information broker). 

 

  

Information Processing Techniques Office 
(IPTO)

Top

part of ARPA responsible for computer research.  

  

Information retrieval Top

the study of systems for indexing, finding and 
recalling content.

 

  

Infoware Top



information that can be purchased electronically.  

  

Innovation adoption curve Top

S-shaped graph illustrating how new innovations 
are adopted - slowly at first, then more rapidly, 
then tailing off after some time.

 

  

Input/Output devices (I/O devices) Top

devices that can be used to enter data into the 
computer and that can be used for the output of 
data. The keyboard, mouse, monitor and printer are 
examples.

 

  

Instant Messaging Top

sending messages and chatting with someone via a 
special application, rather than e-mail, when you 
are both online. See Jabber.

 

  

Instruction Top

information that tells the computer what to do with 
data. For example, if the Save button is clicked, 
data should be saved.

 

  

Integrated Circuit (IC) Top

a microelectronic semiconductor device consisting 
of many interconnected transistors and other 
components. ICs are constructed on a small 'chip' 
cut from a silicon wafer.

 

  

Integrated Services Digital Network (ISDN) Top

a set of communications standards allowing a single 
wire or optical fibre to carry voice, digital network 
services and video. ISDN is intended to eventually 
replace the existing telephone system.

 

  

Intel 4004 Top

the first microprocessor, developed by Noyce and 
Moore for Intel. Released in 1971 it consisted of 
2,300 transistors.

 

  

Intellectual capital Top



the knowledge held by companies and their 
employees, sometimes available to others, other 
times held in people's heads.

 

  

Intellectual property Top

the concept that ideas can be owned, controlled and 
profited from in a similar way to physical property 
ownership and control of ideas. Use of another 
person's intellectual property may or may not 
involve royalty payments or permission, but should 
always include proper credit to the source, as 
copying without this is deemed plagiarism.

 

  

Interactive marketing Top

intelligent computer programmes used on Websites 
to sell products 

 

  

Interface Top

a boundary across which two systems 
communicate. An interface might be a hardware 
connector used to link to other devices, or it might 
be a convention used to allow communication 
between two software systems. 

 

  

Interface Message Processors (IMPs) Top

group of identical minicomputers forming a sub-
network in the ARPANET to handle the passing of 
messages between different host computers. Based 
on an idea by Wesley Clark.

 

  

International Alphabet Number 5 (IA-5) Top

an agreed representation of text in which letters are 
represented by binary numbers.

 

  

Internet Top

the global network of computer networks. A 
technological and social system enabling people to 
communicate online. The term 'internet' (with a 
small letter 'i') is used to mean any set of networks 
interconnected with routers. The Internet is thus 
the biggest example of an internet.

 

  

Internet address Top

another name for IP address.  



  

Internet Explorer (IE) Top

web browser program produced by Microsoft, based 
on Mosaic. See also Browser wars.

 

  

Internet Protocol (IP) Top

protocol responsible for routing individual 
datagrams, part of TCP/IP that operates at the 
network layer of the stack.

 

  

Internetting Top

the process of linking different computer networks 
together into a 'network of networks'.

 

  

Internetting Project Top

an ARPA-funded project between 1973 and 1983 to 
link together different networks to form the 
Internet. Two of the key players were Vint Cerf and 
Bob Kahn.

 

  

Internetworking Top

the interconnection of two or more networks, so 
that data can pass between hosts on the different 
networks through routers, as though they were one 
network.

 

  

Interoperability Top

the ability of software and hardware on different 
machines from different vendors to communicate 
with each other.

 

  

Intranet Top

internal internet service used by companies to 
provide information across an organization. 
Intranets are websites that can only be accessed 
within a company through an internal network or 
LAN. They are protected from the outside world by 
a combination of hardware and software security.

 

  

Intuit Top

producers of Quicken financial software packages; 
they also offer online services.

 

  



INWG Top

International Network Working Group.  

  

IP address Top

a unique address that enables a computer to be 
identified on the network. Consists of four numbers 
separated by full stops, e.g. 194.152.64.68. Some 
addresses are temporary, others are permanent.

 

  

IRC Top

Internet relay chat.  

  

ISO Top

International Standards Organization.  

  

ISP Top

Internet Service Provider.  

  

J. D. Power Top

a global information services firm; it provides 
consumer ratings on a variety of products such as 
cars, finance, travel, etc.

 

  

Jabber Top

an Instant Messaging application.  

  

Jacquard loom Top

a mechanical loom, invented by Jacquard in 1801, 
which used the holes punched in pasteboard punch 
cards to control the weaving of patterns in fabric. 

 

  

JPEG Top

a widely used standard for storing pictures on the 
Web, particularly in the open source movement. 
Stands for Joint Photographic Expert Group. See 
also GIF.

 

  

Juran, Joseph Top



American who worked mainly with Japanese 
companies after WW2. He devised systematic 
approaches to quality control approaches in the 
workplace.

 

  

Just in time Top

organization wide approach to deliver materials and 
products with the minimum possible lead time and 
at the lowest possible cost. The aim is to produce 
the goods when they are wanted instead of 
stockpiling products (see also Kanban).

 

  

K Top

kilobytes, 1024 bytes.  

  

Kanban Top

a production approach developed at Toyota. The 
idea behind Kanban is to make the flow between 
units smoother. The system consists of cards 
containing all the information required about what 
needs to be done to a product at each stage along 
its path to completion and which parts are needed 
for subsequent processes.

 

  

Kelley Blue Book Top

a reference book used in the US which shows the 
trade-in value of used cars.

 

  

Kernel Top

the essential, core part of UNIX or other operating 
systems, responsible for resource allocation, low-
level hardware interfaces, security etc.

 

  

Keyword Top

word that searchers believe describes the 
information they want, or authors have used to 
explain their topic.

 

  

Keyword approach Top

means of finding information by using a searchable 
database of keywords as used by the AltaVista 
search engine, in contrast to the subject approach 
method.

 

  



Killer Application Top

an application that alone justifies the purchase of a 
piece of hardware. The spreadsheet VisiCalc was 
the Killer Application for the Apple II computer.

 

  

Kilobyte (K) Top

1024 bytes.  

  

Knowledge management Top

the use of information management technology to 
improve communication, coordination and 
collaboration in an organization. 

 

  

LAN Top

see Local Area Network.  

  

Layered approach Top

network design philosophy recognising that 
computer communication requires processes at 
various levels, from passing signals down cables or 
over wireless or fibre-optic links to formatting 
messages at the application end. See also TCP/IP 
stack, OSI model.

 

  

Legacy problem Top

a legacy problem occurs when a new piece of 
software or hardware should be designed to take 
advantage of new technologies, but if it were, it 
would be incompatible with existing hardware and 
software. Legacy problems are particularly acute in 
the mainfram

 

  

Legacy system Top

usually an elderly mainframe which contains a 
mixture of software which has been updated over 
time. The size and complexity of some of the 
programs makes it very difficult to locate particular 
program code.

 

  

Lincoln Laboratory Top

part of MIT that was the source of many important 
developments in computing, and many significant 
computer scientists.

 



  

Line-mode Top

method of using a computer by entering 
commands, a line at a time. Now largely replaced 
by graphical user interfaces (GUIs).

 

  

Link layer Top

layer of the TCP/IP stack that communicates with 
the hardware connecting your machine to the Net 
(e.g. modem or Ethernet card). PPP operates at this 
layer.

 

  

Linotype Top

a typesetting machine that casts an entire line for 
printing on a solid piece of metal, or the type 
produced by such a machine.

 

  

LINUX Top

a stable and reliable operating system that runs 
many of the world's web servers, based on UNIX 
and inspired by MINIX. Developed by a Finnish 
student, Linus Torvalds, using open source 
principles.

 

  

Liquidity Top

the assets of a company, or an investment that can 
easily be sold or converted into cash.

 

  

LISP (LISt Processing language) Top

a high-level programming language used in Artificial 
Intelligence.

 

  

Live links Top

see hot links.  

  

Local Area Network (LAN) Top

a network covering a small geographical area, such 
as a university or an individual bank.

 

  

Lock-up Top

see deadlock.  

  



Logic functions Top

AND, OR, IF, THEN and ELSE are logic functions 
that allow the computer to perform tests and carry 
out appropriate actions.

 

  

Low Level Languages Top

computer languages that require detailed 
commands for each function. Assembly Language is 
an example.

 

  

Ma Bell Top

nickname often used for AT&T, but also for the Bell 
System of telecommunications in the USA run by a 
number of companies headed by AT&T.

 

  

Machine Code Top

instructions written as a series of 1s and 0s that the 
microprocessor can understand.

 

  

Magic Slate Top

prototype hypertext system conceived by Bill 
Atkinson at Apple in 1978, but not developed.

 

  

Magnetic tape Top

data storage medium consisting of a magnetizable 
oxide coating on a thin plastic strip, used for 
backup and archiving, although less common 
nowadays.

 

  

Mainframe Top

a large computer which represented the dominant 
means of computing before the microcomputer. 
Usually an expensive and powerful computer that 
operates specialist software.

 

  

Manufacturer-to-manufacturer (M2M) Top

basically a form of business-to-business (B2B).  

  

Market segmentation Top

method of identifying a group of consumers with 
similar characteristics and needs, within a broader 
marketplace. 

 



  

Mark-up Language Top

word processing standard for embedding formatting 
codes (tags) in the text to describe how the text 
should be displayed or printed. Examples are 
WordStar, TROFF, HTML.

 

  

Massachusetts Institute of Technology (MIT) Top

university based in Cambridge, Massachusetts that 
was the source of many important ideas and 
personalities in modern computing.

 

  

Maths co-processor Top

a chip that can cope with software requiring 
calculations involving floating point numbers, now 
usually integrated in the main microprocessor.

 

  

M-commerce (mobile commerce) Top

e-commerce transactions on the Internet using a 
mobile device, such as a mobile phones or a 
Personal Digital Assistant (PDA).

 

  

Meg Top

abbreviation for megabytes.  

  

Megabyte (meg) Top

approximately 1 million bytes.  

  

Memex Top

Vannevar Bush's term for a hypothetical machine 
that could read, store and retrieve information 
quickly and efficiently and leave 'associative 
trails' (similar to hyperlinks); considered by many 
to be an early model for the Web.

 

  

Merrill Lynch Top

one of the oldest investment bankers in the US. 
They specialise in buying and selling stocks for 
individuals and companies who invest their money 
on the stock market.

 

  

Message-switching Top



message-passing system where a complete 
message is received before it is passed on to the 
next node.

 

  

Metacomputing Top

using many networked computers together as if 
they were a single supercomputer, to provide 
massive processing power.

 

  

Metadata Top

descriptive information about an item or computer 
file. See also metatags, RDF.

 

  

Metatag Top

an HTML tag, , that enables you to include 
information about your document, such as 
keywords that can be picked up by search engines.

 

  

Metcalfe's Law Top

'the usefulness, or utility, of a network equals the 
square of the number of users'; essentially the 
more people who use a piece of software, a 
network, a standard, a game, etc, the more 
valuable it becomes, and the more new users it will 
attract, increasing both its value and reach. It was 
coined by Robert Metcalfe founder of 3Com and 
designer of the Ethernet. 

 

  

MHz Top

megahertz  

  

Microcomputer Top

a computer which uses a microprocessor for 
computation. Also referred to as a PC (Personal 
Computer).

 

  

Microcontrollers Top

microprocessors that have preprogrammed 
capabilities and act as control devices. These are 
generally cheap and may be installed in other 
devices such as washing machines, cars and cash 
machines.

 

  



Microprocessor Top

a silicon chip in the computer where processing 
takes place. In a PC one microprocessor (the CPU 
microprocessor) combines the Arithmetic and Logic 
Unit (ALU) and Control Unit of a mainframe 
computer, others are used to control devices such 
as the graphics card and modem. A microprocessor 
is a form of programmable integrated circuit

 

  

Middleware Top

software that mediates between a network and an 
application program. 

 

  

Millennium Bug (Year 2000 problem) Top

the problem of old code, particularly in specialist 
systems, being unable to handle the change in date 
from year 1999 to year 2000. The problem was 
caused by the saving of dates as two digits (e.g. 
98, 99, 00) rather than 4 (e.g. 1998, 1999, 2000). 
If this were the case, 00 would be interpreted as 
year 1900 causing potentially catastrophic effects 
within a program.

 

  

MILNET Top

the military part of the ARPANET, which was 
separated off from the rest in 1983.

 

  

Mind maps Top

method of visualising information and popularised 
by the management guru, Tony Buzan.

 

  

Minicomputer Top

a powerful, special-purpose computer that may be 
used for plant control, network control (as a server) 
or for database maintenance. Examples include 
Dec's PDP range and the Honeywell DDP-516.

 

  

Minitel Top

proprietary text-based online service, provided free 
via the French telephone system, it provides a wide 
range of national information and commercial 
services including the ability to order goods and 
services electronically.

 

  



MINIX Top

tiny functional clone of UNIX developed for teaching 
purposes.

 

  

MODEM Top

program to transfer files directly between two 
computers. A later version, called XMODEM, also 
dealt with error-correction.

 

  

Modes Top

the precursor to WYSISYG. Input mode would be 
used for creating a document and edit mode for 
editing. Changing mode made preparing a 
document complicated because the screen display 
differed from what you would obtain from your 
printer. 

 

  

Modular design Top

a structured approach to designing software in 
separate blocks, called modules, that are reusable 
in different applications.

 

  

Moore's Law Top

the prediction, made by Gordon Moore, that the 
number of transistors that can be placed on the 
same area of a microprocessor doubles every 
eighteen months.

 

  

Mosaic Top

first graphical web browser, developed in 1993 by 
Marc Andreessen and Eric Bina working at NCSA. 
Widely considered to be the killer application for the 
Web.

 

  

Motherboard Top

a circuit board that houses the CPU microprocessor, 
the clock chip and one or two ROM chips.

 

  

Motley Fool Top

an online financial portal. It offers news, discussion, 
personal portfolio tracking, reviews, etc for 
investors.

 

  



Multiplexing Top

combining several signals for transmission on some 
shared medium, such as a telephone wire.

 

  

Multiplexing Top

a means of combining multiple signals (analog or 
digital) for transmission over a single line or media.

 

  

Multitask programming Top

complex programming that requires more power 
than is offered by a PC. This is often performed on 
a workstation.

 

  

Multitasking Top

the ability of an operating system to perform more 
than one task at a time, or run more than one 
program at a time.

 

  

Napster Top

organization that hit the headlines in the late 1990s 
when it tried to subvert the monopoly of the big 
music publishers by providing a means for Internet 
users to swap music files in MP3 format.

 

  

NASDAQ Top

the world's first electronic stock market, based in 
the US.

 

  

Nasdaq 100 Top

an index on the financial markets of the 100 largest 
non-financial companies. The Index reflects 
companies across major industry groups including 
computer hardware and software, 
telecommunications, retail/wholesale trade and 
biotechnology). 

 

  

National Center for Supercomputer 
Applications (NCSA)

Top

Marc Andreessen and Eric Bina were working here 
when they produced the Mosaic browser in 1993.

 

  

National Physical Laboratory (NPL) Top



the research laboratory in Teddington, England 
where Donald Watts Davies and Roger Scantlebury 
were based when they devised packet-switching.

 

  

Navigator Top

see Netscape Navigator.  

  

Navigators Top

the new kind of intermediary that helps customers 
deal with the rapidly increasing range of choices of 
products and services available in the market place 
(online search engines are one example). 

 

  

NCP Top

see Network Control Protocol.  

  

NCSA Top

see National Center for Supercomputer Applications.  

  

Neat hack Top

a smart piece of programming. See also 'hacker'.  

  

Neilsen, Jakob Top

web usability guru; his latest book is 'Designing 
Web Usability'.

 

  

Nemawashi Top

a decision-making process through consensus 
building used in Japanese corporations.

 

  

Net Top

commonly used abbreviation for the Internet.  

  

Net4Nowt Top

online community site comparing UK ISP (Internet 
Service Providers).

 

  

Net95 Top

term used by Laurence Lessig to describe the 
current architecture of the Net.

 



  

Netscape Communications Top

company set up by Jim Clark and Marc Andreessen 
to produce web browsers (Navigator and 
Communicator). Now owned by AOL.

 

  

Netscape Navigator Top

original Netscape browser program, which lost out 
to Internet Explorer in the so-called 'browser wars'.

 

  

Network Top

a collection of computers linked together to share 
information.

 

  

Network Control Protocol (or Program) (NCP) Top

protocol used to transfer messages on the 
ARPANET, which was replaced by TCP/IP for the 
Internet.

 

  

Network layer Top

layer of the TCP/IP stack that deals with the 
addressing of packets and works out how they will 
get to their destination. IP operates at this layer.

 

  

Network News Transfer Protocol (NNTP) Top

protocol to transmit network (Usenet) news.  

  

Network protocols Top

rules that coordinate the movements of traffic over 
a network. Network protocols will ensure the 
smooth flow of data and that data is intelligible to 
all the nodes on the network. TCP/IP is an example.

 

  

Network Working Group (NWG) Top

a group of ARPANET engineers formed by Vint Cerf, 
Steve Crocker and Jon Postel. They pioneered the 
Request for Comments (RFC) method for 
documenting and discussing their designs.

 

  

Neural network Top



a processing device, either an algorithm or actual 
hardware, whose design was inspired by the design 
and functioning of animal brains and their 
components.

 

  

New economy Top

electronic global economy.  

  

New York Stock Exchange (NYSE) Top

the oldest and largest stock exchange in the United 
States, located on Wall Street.

 

  

News reader (or news client) Top

a special program that enables you to read articles 
posted to Usenet.

 

  

Newsgroup Top

one of Usenet's huge collection of discussion 
groups. Usenet groups can be 
'unmoderated' (anyone can post) or 
'moderated' (submissions are automatically directed 
to a moderator, who edits or filters and then posts 
the results).

 

  

NGO Top

non governmental organization; usually the same 
as not for profit organizations.

 

  

Nike Top

multinational sportswear production company.  

  

NLS (The oNLine System) Top

a program developed by Dougl Engelbart in the 
1960s to link together research papers, an early 
example of the hypertext concept.

 

  

NNTP Top

see Network News Transfer Protocol.  

  

Node Top

an element on a network, e.g. printer, PC or 
mainframe.

 



  

Noise Top

any signal in a communications system that 
degrades the original message, such as radio or 
television interference.

 

  

Normal distribution Top

a frequency distribution of variables that is 
commonly found. For example if the IQs of a large 
random sample of the population are plotted, a bell-
shaped curve typical of a normal distribution would 
be obtained. The curve is higher in the centre 
(represe

 

  

Normal science Top

term used by Thomas Kuhn to describe the 
theoretical framework (paradigm) in which 
scientists search for indisputable facts and truths 
about the world.

 

  

NSF Top

National Science Foundation (US).  

  

NSF Backbone Top

see NSFNET.  

  

NSFNET Top

high-speed backbone network that forms part of the 
Internet, comprising 16 nodes across the US. 
Attached to that are mid-level networks, that are in 
turn attached to campus and local networks.

 

  

NWG Top

see Network Working Group.  

  

Object-oriented programming Top

the use of a class of programming languages and 
techniques based on the concept of an object.

 

  

OEM Top

see Original Equipment Manufacturer.  

  



Official standards Top

standards of acceptable performance for products 
or components decreed by official standards bodies. 
For example, in telecommunications there is a body 
that decides standards for modems.

 

  

OFX Top

see Open financial exchange.  

  

One-click shopping Top

credit card customers place orders online by clicking 
a single button instead of using a shopping cart and 
filling out an order form (patented to Amazon.com).

 

  

Online chat Top

a synchronous example of online communication, 
where two or more people are online at the same 
time.

 

  

oNLine System Top

see NLS.  

  

Open architecture Top

an architecture whose specifications are publicly 
available. this includes officially approved standards 
as well as privately designed architectures whose 
specifications are made public by the designers. 

 

  

Open financial exchange (OFX) Top

a set of standards for protecting personal financial 
transactions on the Web.

 

  

Open Hypermedia Systems Working Group Top

organization with a goal of introducing hypermedia 
technology into as many existing applications and 
computing environments as possible, to gradually 
evolve a worldwide unified hypermedia environment.

 

  

Open source Top



software for which the source code is made freely 
available. Often written by volunteers, it is free of 
distribution restrictions but not necessarily free of 
charge. The copyleft licensing principle is used to 
ensure that anyone can copy the source code and 
modify it freely.

 

  

Open source movement Top

a social movement formed by expert programmers 
such as Richard Stallman and Eric Raymond, who 
share a particular view of intellectual property. They 
believe that the source code of software should be 
made freely available for people to use and improve.

 

  

Open standards Top

standards that are available to other 
manufacturers. For example the PC open standard 
makes the design of components such as the 
microprocessor, slot in cards and operating systems 
available to other manufacturers.

 

  

Open Systems Interconnect (OSI) Top

 

  

Operating System (OS) Top

the operating system (e.g. DOS, Windows, and 
Unix) manages the computer's resources, provides 
a means of interfacing with the user and runs 
application packages.

 

  

Operations research Top

branch of mathematics that uses logical analysis to 
find solutions to business and managerial problems.

 

  

Optical disk Top

an information storage disk recorded and read by 
laser, e.g. CD, CD-ROM, DVD.

 

  

Optical fibre Top

thin, flexible strand of glass used to transmit 
information using light, widely used in 
communications (fibre-optics).

 

  



O'Reilly Network Top

website established by publisher Tim O'Reilly, 
offering support and links for developers interested 
in open and emerging technologies, including P2P.

 

  

Original Equipment Manufacturer (OEM) Top

term that can be misleading, particularly when 
applied to computer companies. In this context the 
OEM is the company which sells the final computer, 
but they are not usually the original manufacturer. 
They rebrand or customize the computer for resale. 
In general it means the makers of a product as far 
as the consumer is concerned.

 

  

OS Top

see Operating System  

  

OSI Top

see Open Systems Interconnect.  

  

OSI 7-layer model Top

model used by network engineers to describe the 
partitioning of any computer network into 
independent modules from the lowest (physical) 
layer to the highest (application) layer. Many 
different specifications exist at each of these layers.

 

  

Outline font Top

a font that is defined as a set of lines and curves. 
An outline font can be scaled to any size and 
transformed more easily than a bitmap font, and 
with more attractive results. Examples include 
PostScript and TrueType.

 

  

Outsourcing Top

the use of outside suppliers and services to carry 
out different tasks (becoming important as 
companies focus on core business and 
competencies) 

 

  

P2P Top

see Peer to peer networking.  

  



Packet-radio Top

radio network using packet-switching techniques. 
See ALOHA.

 

  

Packets Top

chunks into which long messages are broken up 
before being sent via routers to their destination. 
Segments of a packet include data (payload), 
headers, and sometimes trailers. See also packet-
switching, datagram.

 

  

Packet-switching Top

a communications method in which packets 
containing messages are individually routed 
between nodes to reach their destinations, without 
a continuous connection being made (i.e. 
'connectionless'); the opposite idea to circuit-
switching.

 

  

Paradigm Top

term used by Thomas Kuhn to describe an 
established theoretical framework. Can be thought 
of as a mindset, or current way of thinking.

 

  

Paradigm shift Top

the process of breaking out of one mindset 
(paradigm) and adopting a new one, as described 
by Thomas Kuhn.

 

  

Parameter Top

in mathematics and computing, a quantity that 
varies from one situation to another - a variable 
element in an equation.

 

  

Party-line telephone system Top

a shared telephone line which, if being used by two 
callers simultaneously could result in mixed 
conversations.

 

  

Password authentication Top

electronic procedure to validate a network 
connection request.

 

  



Payload Top

alternative term for the data part of a packet, i.e. 
the original message.

 

  

PC Top

see microcomputer.  

  

PDP computers Top

range of minicomputers, e.g. PDP-1, PDP-8, PDP-
11, developed by Digital Equipment Corporation 
(DEC).

 

  

Peer to peer networking Top

(P2P) Means of allowing PCs to connect to each 
other directly across the Net, without going through 
a server. Considered to be of great importance for 
the future of the Net.

 

  

Performance benchmarks Top

a comparison of different types of computers and 
programs.

 

  

Peripherals Top

extra hardware items, such as monitors, keyboards, 
printers and scanners, which can be added onto a 
basic computer unit.

 

  

Permanent storage devices Top

data storage devices such as the hard disk drive, 
CD-ROMs, optical disks or floppy disks, to which 
data can be written permanently.

 

  

Permission marketing Top

sales approach in which the person or organization 
consents in advance to get marketing information. 

 

  

Phonograph Top

early apparatus for sound reproduction, using a tin-
foil (later wax) cylinder or disc, invented by Thomas 
Edison.

 

  

Phototypesetting Top



traditional method of setting pictures into type for 
printing, also known as photocomposition. Now 
mostly done electronically.

 

  

PING Top

MS-DOS utility program that sends out packets to a 
specified IP address and times how long it takes for 
the round trip.

 

  

Pixel Top

the smallest picture element with controllable 
colour and brightness in a video display.

 

  

Plug-in Top

an add-on program that can be downloaded from 
the Web, for example to view videos or listen to 
sounds.

 

  

PointCast (now called Infogate) Top

software that delivers news and customized content 
directly to someone's desktop from the Internet. It 
can be used to receive alerts, monitor stock 
activity, get sports scores, get headlines, etc.

 

  

Point-to-Point Protocol (PPP) Top

protocol that governs the transmission of IP packets 
over serial lines like the one running from your 
modem to your ISP's modem. PPP operates at the 
link layer of the TCP/IP stack.

 

  

Portable Top

an application that can run on different operating 
systems.

 

  

Portal Top

A gateway website that serves as a user's jumping-
off point to other sites and services on the World 
Wide Web. AOL, MSN and Yahoo! are examples.

 

  

PPP Top

see Point-to-Point Protocol.  

  



PR Top

public relations.  

  

Precision Top

the number of decimal places to which a number is 
computed.

 

  

Presumptive failure Top

failure of prevailing technology through the gradual 
realization that it will at some time fail, or another 
technology will do a better job. See also Paradigm 
shift.

 

  

Primary sources Top

actual original documents, transcripts, letters and 
papers which are relevant to a particular 
investigation. See also secondary sources and 
Request for Comment (RFC).

 

  

Procedural mark-up Top

type of mark-up language that is specific to a 
particular word processing or electronic publishing 
system, so you can't immediately open and view a 
file produced in another system, in contrast to 
descriptive mark-up.

 

  

Procurement Top

purchasing which takes place between companies 
using services such as the Internet.

 

  

Programming language Top

a language (e.g. C, Java, and Basic) used to 
express instructions that tell the computer what to 
do in response to a certain action. Programming 
languages are used to write new software 
programs. 

 

  

Project Gutenberg Top

website that has made the entire text of thousands 
of un-copyrighted books available for free 
downloading.

 

  

Proof of concept Top



proving by experimentation or prototyping that an 
idea works.

 

  

Proprietary design Top

a design using closed standards and components 
that are the property of the company.

 

  

Proprietary information systems Top

system designed to store and transmit information 
which is owned by the company using it. This 
means it is not universal.

 

  

Protocol Top

a set of rules that form a standard method of doing 
something. In networking, a set of rules that 
determine how two or more computers interact and 
communicate. Internet protocols include TCP/IP, 
FTP, HTTP, TELNET.

 

  

PSTN Top

see Public Switched Telephone Network.  

  

Public domain Top

The total absence of copyright protection. If 
something is 'in the public domain' then anyone can 
copy it or use it in any way they wish. The author 
has none of the exclusive rights that apply to a 
copyrighted work.

 

  

Public Switched Telephone Network (PSTN) Top

the official name for the public telephone system.  

  

Punch cards Top

a paper card, punched with holes to represent 
variables, used for the input and output of data and 
instructions to early computers. 

 

  

Q Top

No words for this letter  

  

R&D Top

research and development.  



  

RAM Top

see Random Access Memory.  

  

RAND Corporation Top

where Paul Baran worked when he published his 
ideas for survivable networks. The name simply 
stands for Research and Development.

 

  

Random Access Memory (RAM) Top

chips that store all the data the computer is 
currently using. For example, if you are word 
processing a document file, both the file and the 
word processing program will be loaded into RAM. 
The contents of RAM may be lost when the 
computer is switched of

 

  

Random sample Top

a random sample is one in which any individual 
value in the sample is a likely to included as any 
other.

 

  

RDF Top

see Resource Definition Framework.  

  

Reach Top

number of people who participate in the sharing of 
information about a product or service. It can mean 
things such as how many customers a business 
accesses or how many products it offers.

 

  

Read Only Memory chips (ROM chips) Top

chips containing data that can only be read, not 
altered. Important programs, which are necessary 
for the computer to function properly may be 
housed on ROM chips.

 

  

Real time Top

used to describe a system that must guarantee a 
response to an external event within a given time.

 

  

RealAudio Top



a program for playing audio over the Internet.  

  

Reduced Instruction Set Computing (RISC) Top

a technology that increases the speed and power of 
the microprocessor, especially when dealing with 
numerical problems.

 

  

Reductionist thinking Top

a kind of thinking that reduces a whole to its 
component parts, in contrast to systems thinking 
which concentrates on the whole rather than on the 
parts.

 

  

Redundancy Top

of a network, having more connections than you 
strictly need for normal communications, enabling a 
network to be more 'survivable' and less prone to 
downtime. See also survivable network.

 

  

Reengineering Top

design of new business processes to improve the 
corporate responsiveness to changing business 
conditions. 

 

  

Reintermediation Top

the reappearance of intermediaries between the 
consumer and the service (see Navigators, 
Information broker). 

 

  

Reliability Top

an attribute of any system that consistently 
produces the same results, preferably meeting or 
exceeding its specifications.

 

  

Reputation management Top

the challenge to ensure that appropriate positive 
perceptions about a company brand are maintained 
over time. 

 

  

Request for Comment (RFC) Top



papers that recorded the deliberations and 
decisions of the Network Working Group when 
designing the basic protocols for the ARPANET, this 
method has now been adopted by the Open source 
movement.

 

  

Resistor Top

an electrical component that introduces a known 
value of resistance into a circuit.

 

  

Resolution Top

the maximum number of pixels that can be 
displayed on a monitor. Resolution is expressed as 
the number of horizontal pixels times the number of 
vertical pixels. (Typical values are 640 X 480 or 
1024 X 768).

 

  

Resource Definition Framework (RDF) Top

a means for programs to interchange information 
about web resources, a form of metadata.

 

  

Reverse engineering Top

the process of taking a completed piece of 
technology and replicating its function without 
directly copying the code that makes it work. This is 
a means of achieving the same functionality without 
breaking copyright.

 

  

RFC Top

see Request for Comment.  

  

RGB Top

red, green, blue.  

  

Richness Top

refers to the quality of information - bandwidth, 
customization, interactivity, reliability, security and 
currency.

 

  

Ring network Top



a network that consists of a chain of connected 
nodes linked in a circular fashion. A ring network 
might be appropriate for a group of PCs connected 
to a single printer.

 

  

Ringi-seido Top

complex consultation process through to final 
decision (used in Japanese corporations).

 

  

RISC Top

see Reduced Instruction Set Computing.  

  

Robot Top

term used to describe some kinds of search engine 
that automatically search the Web for keywords. 
Also called bot, crawler, or spider.

 

  

ROM Top

see Read Only Memory.  

  

RosettaNet Top

a consortium of major information technology, 
electronic components and semiconductor 
manufacturing companies working to create and 
implement industry-wide, open e-business process 
standards. These standards form a common e-
business language, aligning processes between 
supply chain partners on a global basis.

 

  

Router Top

a computer that reads the address of a packet and 
passes it to another router closer to its destination. 
Also called a gateway.

 

  

Ruggedised Top

a computer that has been toughened for use in 
hostile environments, e.g. for military use.

 

  

SABRE (Semi-Automated Business Research 
Environment)

Top



the electronic airline booking system developed by 
American Airlines and used throughout the world. It 
connects more than 30,000 travel agents and online 
consumers with more than 400 airlines, 50 car-
rental companies, 35,000 hotels and dozens of 
railways, tour companies, ferries and cruise lines.

 

  

SAGE Top

one of the first fully operational, real-time 
interactive computer systems. The acronym stands 
for Semi-Automatic Ground Environment.

 

  

SATNET Top

early military satellite-based packet-switching 
network.

 

  

Schwab Top

one of the largest investment consultants, has a 
substantial online presence.

 

  

Schwartz, Evan Top

author of 'Webonomics' (about the new economics 
of the Internet and how the marketplace of 
information and ideas works). He put forward nine 
principles covering strategies for conducting 
commerce on the Web and challenged some 
traditional economic theories.

 

  

Search engine Top

a program that searches the Web in response to 
queries from users. There are two types: web 
directories like Yahoo! that use a subject approach; 
and indexing systems like AltaVista that use a 
keyword approach.

 

  

Sears Roebuck Top

leading US department store (over 800 retail 
stores) specialising in clothing, home products. Also 
have large automotive businesses. Its online 
presence is Sears.com offering wide range of home 
products. They started as a mail-order catalogue 
company.

 

  

Secondary sources Top



descriptions of, commentaries on, or interpretations 
of, primary sources.

 

  

Secure Electronic Transaction (SET) Top

another form of encryption developed for 
conducting secure online transactions. It uses a 
system of locks and keys along with certified 
account IDs for both consumers and merchants.

 

  

Secure Sockets Layer technology (SSL) Top

a security protocol built into web browsers. It was 
developed by Netscape. SSL encrypts data (so it is 
harder for someone to decode it if they hack in 
during transmission). It also performs checks on 
the message and the server.

 

  

Seely Brown, John Top

Chief Scientist of Xerox Corporation, along with Paul 
Duguid he wrote the influential book 'The Social Life 
of Information' (www.slofi.com).

 

  

Segment-of-one Top

shorthand term for using highly customer specific 
information to market a product to a customer e.g. 
Banks sending information to customers on their 
birthdays

 

  

Semantic Web Top

the sharing of knowledge and information in a form 
that computers can interpret and exchange.

 

  

Semiconductor Top

a material that allows current to flow under certain 
circumstances. Common semiconductors are silicon, 
germanium, gallium arsenide.. 

 

  

Sequence number Top

a serial number representing the place in line, e.g. 
of packets that make up a message.

 

  

Server Top



a central computer in a network that provides 
storage space and controls the network using 
network software.

 

  

SET Top

see Secure Electronic Transaction.  

  

Set-top device Top

a set-top device enables a television set to become 
a user interface to the Internet and also enables a 
television set to receive and decode digital 
television.

 

  

SGML Top

see Standard Generalized Mark-up Language.  

  

Shareware Top

software that is made freely available but for which 
the author requests some payment. 

 

  

Shopping bots Top

software programs used to compile enormous 
databases of products sold at online stores. These 
bots are used to enable consumers to do 
comparison shopping. 

 

  

Silicon Graphics Top

well-known manufacturer of graphics workstations, 
founded by Jim Clark who later co-founded 
Netscape Communications.

 

  

Silicon Valley Top

area in California close to San Francisco, where 
many of the new technology companies have their 
headquarters.

 

  

Simple Mail Transfer Protocol (SMTP) Top

protocol for sending and receiving electronic mail.  

  

Simultaneous engineering Top



a production approach that designs the product and 
the production techniques simultaneously, instead 
of a serial approach where the designers produced 
a design, which the production team then devised a 
production schedule for, and so forth. It is 
suggested that this approach improves quality.

 

  

Sloan, Alfred (1875-1966) Top

as president of General Motors he developed 
influential management techniques which 
established GM as the industry leader.

 

  

Slot-in card Top

a circuit board inside the PC that plugs into a slot 
on the motherboard. 

 

  

SMIL Top

Synchronized Multimedia Integration Language.  

  

SMTP Top

see Simple Mail Transfer Protocol.  

  

Snail mail Top

letter or parcel post, so-called because it's generally 
slower than e-mail!

 

  

Software Top

programs that make a computer do things. There 
are three basic categories of software: Operating 
Systems (e.g. Windows), languages (e.g. Java and 
C) and applications (e.g. word processors and 
spreadsheets).

 

  

Software bug Top

an unwanted and unintended property of a program 
or piece of hardware, especially one that causes it 
to malfunction. 

 

  

Sophomore Top

a second year student (term used mainly in the US).  

  

Source Top



alternative term for source code.  

  

Source code Top

the form in which computer programs are written 
by programmers. Source code is written in a formal 
programming language, which can be compiled 
automatically into machine code (e.g. C, COBOL) or 
executed by an interpreter (e.g. BASIC).

 

  

Spreadsheet Top

a software application that allows the manipulation 
of figure in rows and columns. VisiCalc, Lotus 1-2-3 
and Excel are examples.

 

  

Spyglass Top

company to which NCSA licensed the Mosaic 
browser in 1994.

 

  

SRAM Chips Top

Static Random Access Memory: an early form of 
computer memory produced by Intel.

 

  

SSL Top

see Secure Sockets Layer technology.  

  

Stack Top

data structure for storing items that are accessed in 
last-in first-out order. Items can be 'pushed' onto 
the top of a stack, and 'popped' off the top.

 

  

Standard deviation Top

standard deviation is a statistical measure of the 
spread or dispersion of a data set.

 

  

Standard Generalized Mark-up Language 
(SGML)

Top

an international standard (ISO 8879) for formatting 
embedded descriptive mark-up in a document and 
describing its structure. HTML is based on SGML. 
See also DTD.

 

  

Stanford Research Institute (SRI) Top



part of Stanford University where a great deal of 
computer research has taken place, and site of one 
of the first ARPANET nodes.

 

  

Star network Top

a network arranged in a star shape with a central or 
hub computer and several node computers. A 
network of automated cash withdrawal machines is 
an example.

 

  

Start-up company Top

a small company with an idea or a technology they 
wish to exploit. Intel was one of the first 
technological start-up companies.

 

  

Stickiness Top

the ability of a particular website to retain the 
attention of site visitors.

 

  

Store-and-forward Top

a kind of message passing system where a 
complete message is received before it is passed on 
to the next node.

 

  

Subculture Top

a separate culture within a culture, that has its own 
distinctive values and identity.

 

  

Subject approach Top

a way of organizing information according to 
subject categories, in contrast to the keyword 
approach. Examples are the Dewey Decimal library 
system and the Yahoo! web directory.

 

  

Subnet Top

see sub-network.  

  

Subnet mask Top

code used to indicate the portion of the IP address 
that identifies the network and/or sub-network, for 
routing purposes.

 

  



Sub-network (or subnet) Top

network within a network.  

  

Sun Microsystems Top

a well-known manufacturer of workstations.  

  

Supercomputer Top

very powerful and fast computer typically used for 
'number-crunching' to solve complex problems, e.g. 
scientific simulations and animated graphics. Cray 
Research and Thinking Computers are well-known 
manufacturers of supercomputers.

 

  

Supply chain Top

the set of organizations involved in supplying a 
product. For example, a PC manufacturer needs a 
supply chain for its various components, including 
microprocessors, monitors, keyboards, etc. In turn 
the microprocessor manufacturer needs raw 
materials to make the microprocessors; so there is 
a complex chain of companies involved in supply 
from raw materials to the end product. A supply 
chain links suppliers and customer companies 
together. See also Value chain.

 

  

Supply chain management Top

an old system describing all the companies involved 
in delivering a product to consumers which spans all 
stages of the production process. 

 

  

Supply chain virtual production line Top

refers to the distribution channels of a product, 
from its sourcing, to its delivery to the end 
consumer.

 

  

Survivable network Top

network that would not be completely destroyed in 
the event of a catastrophe such as a nuclear war.

 

  

SVG Top

Scalable Vector Graphics.  

  

Switched Top



type of network architecture, also called 'circuit-
switched'.

 

  

Synchronous Top

communication in which both parties are connected 
at the same time. Examples are telephone 
conversations, face-to-face talking, and online chat. 
See also asynchronous.

 

  

Synthetic Top

relating to how separate components combine 
together into something whole.

 

  

System Top

in technology, this term describes an assembly of 
components connected together in an organized 
way and satisfying certain conditions. The 
components are affected by being in the system 
and are changed if they leave it. Examples are the 
Internet, the economy, the weather system.

 

  

Systematic Top

having a method or plan. Should not be confused 
with systemic.

 

  

Systemic Top

of, or relating to, a system. An important concept in 
systems thinking, not to be confused with 
systematic.

 

  

Systems analysis Top

study of the design, specification, feasibility, cost, 
and implementation of a computer system for 
business. Describes what a systems analyst does.

 

  

Systems thinking Top

a way of looking at the world and the things in it 
that concentrates on wholes rather than on parts. 
See also Reductionist thinking.

 

  

Tag Top



code inserted in a document to control how it will 
appear when printed or displayed on a screen. 
HTML tags are keywords enclosed in angle brackets, 
e.g. . In HTML, there must be an ending tag to 
match each beginning tag e.g. and .

 

  

Tagging system Top

alternative name for a mark-up language.  

  

Target Top

the thing aimed at, for example a URL specifies the 
target of a hyperlink in HTML.

 

  

TCP Top

see Transmission Control Protocol.  

  

TCP/IP (Transmission Control Protocol/
Internet Protocol)

Top

see Transmission Control Protocol/Internet Protocol.  

  

TCP/IP stack Top

The different layers that handle messages on the 
Internet. Packets pass up and down through the 
stack on their way to and from the Net. Each layer 
in the stack adds its own header to an outgoing 
packet and strips off the appropriate layer from an 
incoming one.

 

  

Techies Top

computer enthusiasts.  

  

Technology Top

the combination of hardware and software 
necessary to make your computer function.

 

  

Telcos Top

telecommunication companies.  

  

Telecommuting Top

working, usually at home, via the use of new 
technology such as computers, modems, faxes, 
Internet.

 



  

Telephone party line Top

see party-line telephone system  

  

Teletype Top

trademark for a hard-copy teletypewriter produced 
by Teletype Corporation.

 

  

TELNET Top

the Internet standard protocol for remote login, 
which runs on top of TCP/IP.

 

  

terabit Top

a trillion bits.  

  

Terabyte Top

1024 gigabytes.  

  

Text Based Operating System Top

an Operating System that requires the user to type 
in a series of commands to perform actions. DOS 
and CP/M are examples.

 

  

Text Formatting Language Top

a computer language that provides the ability to 
manipulate words, lines, and pages.

 

  

Theories Top

explanations that are put forward to account for 
observations, not to be confused with facts or 
opinions.

 

  

Thermionic valves Top

see vacuum tube.  

  

Thinking Machines Top

a manufacturer of supercomputers.  

  

Tier one Top



a term used particularly in the automotive industry 
to refer to favoured suppliers or dealers, i.e. 
recognized affiliates of the manufacturing company. 
These may have a range of products they sell to the 
manufacturer, which smaller companies in turn 
have supplied them with. These smaller companies 
can be classified as tier two, three, etc.

 

  

Time series Top

in statistics, a set of observed values showing how 
a particular variable has changed over time, often 
displayed as a scatter plot.

 

  

Time to live Top

field in the IP header specifying how long, in 
seconds, a packet is allowed to survive in the 
Internet before being discarded by a router or a 
host. The maximum value is 255 seconds, and the 
current default value is 32.

 

  

Time-sharing Top

method of enabling several users to access the 
same computer at the same time. The computer 
rapidly switches between programs, giving each 
user the impression that he or she has sole use of 
the system.

 

  

Topology Top

the layout of a network, saying which hosts are 
directly connected to which other hosts. The term is 
borrowed from map-reading and mathematics.

 

  

Topology Top

the shape of a network or other communications 
system.

 

  

Total Quality Management (TQM) Top

a manufacturing approach which emphasizes 
continuous quality improvement and the need to 
detect potential problems before they occur.

 

  

Toyota Top

Japanese corporation, best known in the UK as a 
car and truck manufacturer.

 



  

Traceroute servers Top

software that shows you the route that packets 
have taken from your computer to a chosen URL.

 

  

Traffic Top

data that travel over a network.  

  

Trailer Top

extra information added at the end of a block of 
data, e.g. a packet.

 

  

Transistor Top

a tiny switch inside a computer that can be in one 
of two states: on or off.

 

  

Transmission Control Protocol (TCP) Top

protocol designed for the Internet by Vint Cerf and 
Bob Kahn, later split into two separate protocols 
known as TCP/IP. TCP operates at the transport 
layer of the TCP/IP stack. Sometimes called 
Transport Control Protocol or Transfer Control 
Protocol. 

 

  

Transmission Control Protocol/Internet 
Protocol (TCP/IP)

Top

the core protocols controlling communication on the 
Internet, including many protocols in addition to 
TCP and IP.

 

  

Transport layer Top

layer of the TCP/IP stack that deals with 
disassembly and re-assembly of packets, error 
detection and correction, etc. Its job is to ensure 
the reliability and integrity of messages and process 
them to and from the application layer above. TCP 
operates in this layer.

 

  

TROFF Top

early word processing program in which formatting 
codes such as .UX, .LP, had to be embedded 
manually.

 

  



Turing machine Top

a hypothetical general purpose mechanical device 
that could receive instructions from a tape stream 
developed by Alan Turing in 1936. The design of the 
Turing machine forms the basis for computers.

 

  

Turing Test Top

a test for machine intelligence in which a human 
operator has to try to tell the difference between a 
computer and another human being on the basis of 
replies to typed questions.

 

  

TX-2 Top

early computer built by Larry Roberts at Lincoln 
Labs (MIT).

 

  

Typesetter Top

a person or machine which sets type.  

  

UCLA (University of California, Los Angeles) Top

site of one of the first ARPANET nodes.  

  

UCSB (University of California, Santa Barbara) Top

site of one of the first ARPANET nodes.  

  

Uniform Resource Locator (URL) Top

means of specifying the location of an object on the 
Internet, e.g. a file or web page, i.e. its address. 
Examples are http://t171.open.ac.uk, mailto:
rgb@pdq.ict.ac.uk.

 

  

UNIVAC Top

a computer designed by Eckert and Mauchly 
adopted by the US Census Bureau in 1951.

 

  

University of California at Berkeley Top

site of one of the first ARPANET nodes.  

  

University of Helsinki Top

Linus Torvalds developed the LINUX operating 
system here as a student.

 



  

University of Utah Top

site of one of the first ARPANET nodes.  

  

UNIX Top

multi-user, time-shared operating system 
developed at Bell Labs based on open source 
principles. Popular among university computer 
science departments.

 

  

UNIX-to-UNIX-Copy Program (UUCP) Top

program to allow one computer running UNIX to call 
another and transfer software updates 
automatically down the line.

 

  

UPS Top

United Parcel Service.  

  

URL Top

see Uniform Resource Locator.  

  

Usenet Top

a system of over 20,000 specialist discussion 
groups (newsgroups), which use email to post 
messages on any subject under the sun.

 

  

USENIX Top

UNIX Users Association.  

  

UUCP Top

see UNIX-to-UNIX-Copy Program.  

  

Vacuum tube Top

or thermionic valve, an electronic component 
consisting of a vacuum in which sit two or more 
electrodes with external connections.

 

  

Value chain Top



the sequence of activities or functions that have to 
be performed in designing, producing, marketing, 
delivering, and supporting a product. A value chain 
can go from production of basic raw materials to 
end-use customers and involve a range of different 
organizations; note that Evans and Wurster tend to 
apply the term to activities taking place within an 
organization. See also supply chain.

 

  

Value-chain management Top

the process of adding value in every step of the 
manufacturing process, from raw materials to 
delivery of the product to the end user. 

 

  

Values Top

beliefs about what is right or true that are not 
necessarily shared universally, in contrast to facts.

 

  

Vapourware Top

term used to describe software that is repeatedly 
promised but not (yet) delivered.

 

  

Variable Top

a measurable quantity which at every instant has a 
definite numerical value. 

 

  

Vendor neutral Top

something that is not dependent on a particular 
vendor's product.

 

  

Venture capital Top

money invested in a start-up company in return for 
a probable gain (profit) along with the real 
possibility of loss.

 

  

Venture capitalist Top

an individual or organisation who invests capital (as 
retained corporate earnings or individual savings) in 
the ownership of new or fresh enterprises.

 

  

Vertical application Top

an application program supporting one specific 
business process.

 



  

Vertical integration (or vertically integrated 
value chain)

Top

an older business model in the computer industry in 
which most layers of the technology were provided 
by a single supplier.

 

  

Vertical management structure Top

a hierarchical management structure with the boss 
at the top level coordinating the company by 
communicating with managers on the next level 
down. The managers then communicate with the 
next level down the hierarchy. Power, responsibility 
and wages all increase as you move up the 
hierarchy

 

  

Vertical Service Provider (VSP) Top

computer systems developer producing applications 
for one area like banking.

 

  

Viewer Top

program to allow a file to be read (or played) but 
not changed. Examples include the Word and Adobe 
Acrobat viewers.

 

  

Viral marketing Top

techniques for inducing Net surfers to pass a 
marketing message to other sites or users, a 
relatively new marketing phenomenon. 

 

  

Virtual Top

opposite of real or physical. Examples of use include 
virtual reality, virtual memory, virtual community. 
Often used to describe web-based entities.

 

  

Virtual private networks (VPN) Top

a highly secure network for transmitting sensitive 
data (including electronic commerce transactions).

 

  

Virtual reality Top

computer simulations or games that use 3D 
graphics and devices such as data gloves to allow 
you to interact with them.

 



  

Virtual supply networks (VSNS) Top

Internet- and extranet-based marketplaces that link 
manufacturers with suppliers and service partners. 

 

  

Von Neumann type computing Top

modern computers are often referred to as von 
Neumann machines, after the description of the 
structure of a computer with a central arithmetic 
unit, control unit, memory and input and output 
units published by John von Neumann in the mid 
20th Century. 

 

  

W3C Top

see World Wide Web Consortium.  

  

WAIS Top

see Wide Area Information Servers.  

  

Wal-Mart Top

the widespread US based discount stores, founded 
by Sam Walton in 1962; recently purchased the UK 
supermarket chain of ASDA.

 

  

WAN Top

see Wide Area Network.  

  

Web Top

commonly used abbreviation for the World Wide 
Web.

 

  

Web directory Top

type of search engine such as Yahoo! which lists 
websites by subject.

 

  

Web hosting Top

the provision of the equipment and services to 
house, serve, and maintain files for Websites and 
their Internet connections. 

 

  

web marketplaces Top



an electronic market in which goods, services, or 
financial products are traded. 

 

  

Web-augmentation Top

the ability to annotate web pages with your own 
personal notes. Researchers are looking at ways 
browsers could keep the notes on your hard disk, 
maintaining links to web pages you have read.

 

  

Wide Area Information Servers (WAIS) Top

distributed information retrieval system where you 
can retrieve documents using keywords. The search 
returns a list of documents, ranked according to the 
frequency of occurrence of the keyword(s) used in 
the search.

 

  

Wide Area Network (WAN) Top

a network which covers a large geographical area.  

  

Wildcard Top

an asterisk used to denote any character or set of 
characters

 

  

Word size Top

the size of work (32-bit, 64-bit or 128-bit for 
example) that the microprocessor and buses can 
accommodate.

 

  

Words Top

a unit of 32 or 64 bits, the basic unit the computer 
manipulates when performing an action. 

 

  

WordStar Top

an early non-WYSIWYG word-processing system 
where codes had to be entered manually to format 
the text, e.g. .PO, .HE.

 

  

Workstation Top

a powerful PC using a specialist RISC chip that is 
commonly used for specialist engineering and 
computer graphics tasks. 

 

  



World Wide Web Top

a hypermedia system linking text, graphics, sound 
and video on computers distributed all over the 
world. Often abbreviated to WWW or W3. Invented 
by Tim Berners-Lee at CERN.

 

  

World Wide Web Consortium (W3C) Top

group of organizations involved in all aspects of the 
Web, led by Tim Berners-Lee. Formed in 1994 to 
'lead the WWW to its full potential by developing 
common protocols that promote its evolution and 
ensure its interoperability'.

 

  

WWW Top

see World Wide Web.  

  

WYSIWYG Top

'what you see is what you get' a system that allows 
you to see on screen more or less what will be 
printed. A mouse or other pointing device can be 
used to manipulate text, graphics and numbers.

 

  

Xanadu Project Top

a vast software project aimed at realising Ted 
Nelson's dream of a 'docuverse' (universe of 
hyperlinked documents).

 

  

xDSL Top

umbrella term used to represent the DSL (digital 
subscriber line) technology in total, without regard 
to the specific protocol. See also DSL.

 

  

Xerox NoteCards Top

early hypertext system, one of the forerunners of 
Web technology.

 

  

XML Top

see eXtensible Mark-up Language.  

  

XMODEM Top

see MODEM.  

  



Yahoo! Top

popular web directory-type search engine that lists 
web sites by subject rather than by keyword.

 

  

zero-sum game Top

games where the amount of 'winnable goods' is 
fixed. Whatever one 'player' gains, is therefore lost 
by another: the sum of gained (positive) and lost 
(negative) is zero. This corresponds to a situation of 
pure competition. Chess, for example, is a zero-
sum game: it is impossible for both players to win 
(or to lose). Where something is not a zero-sum 
game, if one player profits it doesn't mean another 
has to lose; the total value of the players in the 
'game' can rise (as in the impact of the Internet on 
book retailing) or fall dramatically (as in the 
Internet's impact on the encyclopaedia business).

 

  

  
  
  

  
Click the back button on the browser 
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Assignments 

Course assessment

Tutor-marked assignments

 

T171 has four tutor-marked assignments (TMAs) addressing the topics of 
Modules 1, 2 and 3. Each TMA will feature some key concepts of the course 
and will involve you producing files on your computer. TMAs 01 and 02 are 
both in Module 1 and TMAs 03 and 04 are at the end of Modules 2 and 3. 
The course concludes with the final examination. The Arab OU will give you 
more information on that nearer the time.
 

Submitting your TMAs

 

All the TMAs are submitted via FirstClass, using special conferences 
created solely for that purpose. This system is quite simple to use, but you 
do need to familiarize yourself with it. It is important that you follow the 
instructions given to you by the Arab OU. If you submit your assignments in 
any other way, they may not be marked.
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Click on the back button in your browser windows to return 
to the previous page.  
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About Module 3 - introduction

 
Hello, I'm Martin Weller. I authored this module along with John Naughton. 
In this section I would like to:
 

 outline what the module is - and is not - about;
 introduce the set book;
 provide some background context; and
 outline the conceptual framework for the module.

What this module is about
The aim of this module is to give you an appreciation of how the Internet has 
changed business practices and some of the important issues this raises for 
society. It will necessarily need to touch on some of the technology involved, 
but it is does not cover setting up an e-business website for example. It 
takes a more academic approach to equip you with the understanding to 
make sense of a rapidly changing field. It is difficult in just a module to cover 
all of the topics involved (which could quite easily make a whole post-
graduate degree), so we have had to leave some out and simplify others. 
Nevertheless we hope this module will give you a good appreciation of the 
main ideas, and the necessary skills and knowledge to investigate further 
areas of personal interest.

In writing such a module there is always a tension between how much one 
covers of other domains. For instance, it is necessary to refer to technology 
and to business concepts. But, I do not expect you to be fluent in 'business 
speak', so have tried to keep this to a minimum and provided a glossary 
where necessary.

This module follows on from what you have previously covered in the 
course. In Module 1 you looked at the development of personal computer 
technology, and how a new industry was created around it. This now turns 
out to be useful because many of the same trends have been observed in 
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 the rise (and fall) of Internet-based companies. The story of the personal 
computer industry is thus useful in understanding the so-called 'dot-com' 
boom, and the market collapse that followed it. The set book for instance, 
makes frequent reference to the PC industry and Moore's Law.

In Module 2 you looked at the development of the Internet and some 
aspects of the culture surrounding it. The architecture and standards used in 
the Internet have important implications for the way in which business 
operates using the medium. To understand the issues involved in e-
business it is necessary to understand how the Internet works.

So, having looked at the development of the technologies, some of their 
impact and how they work, this module will look at how these technologies 
are having an impact in an area which affects us all, namely the way in 
which business and other transactions take place.

As with the other modules you will not only learn content, but also develop 
some skills through individual and group exercises.

By the end of this module you should be able to:

 

 Understand the four distinct categories of on-line business transactions.
 Appreciate the influence that the Internet has had on commerce.
 Explain some basic key e-business concepts.
 Contribute to a debate on the wider implications of e-business.

 
Appreciate some of the different factors which make a product successful 
online.

 
Understand the fundamental benefits for a company/organization of being 
online.

 
Show an appreciation of some of the key technologies and technological 
issues involved in e-business.

 
Understand the criteria by which commercial and non-commercial 
websites can be evaluated and apply these to specific examples.

 
Understand a simple business and technical model for current e-business 
operations.

 Produce a simple concept proposal for an online organization.

 
Compare the practices of different online organizations given a specified 
set of criteria.

 Find, analyse and evaluate information on the World Wide Web.
 Apply theoretical concepts in the module to real examples.

E-business and e-commerce



 

The media often use these two terms interchangeably - but strictly they have 
slightly different meanings. In these early sections of the module we use the 
term e-business in a wide sense to cover the whole subject of business 
transacted online - but in Section 4 we go on to define more closely what e-
business is - and what e-commerce is. You need not worry about the 
distinction until then.
 

References in the module

 

Obviously when writing a module about e-business, it is necessary to make 
reference to real companies. Some of the exercises in this module will 
involve you looking at the websites of these companies. This offers a richer 
and more realistic view of what is happening than if we had created fictitious 
companies. Also companies are cited as examples to illustrate points I am 
making in the text.

But please note that links to these company sites do not constitute 
recommendations by the Open University. They have been selected 
because they illustrate the educational points being made. Often more than 
one example exists for any given point, but it would be tedious to list all 
possible companies every time. Just because we mention only one or two 
companies in a particular context does not mean we are suggesting they are 
in any way superior, or the only examples of their kind.

 

  
  
  

  
In the next page I will look at a way of categorizing online 
interactions using a grid. This forms the conceptual structure 
for the module: The Online Transactions Grid
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The Online Transactions Grid

 
This page explains the categorization of business transactions on the 
Internet which is used to structure the module. This initially takes the form of 
a two by two grid, with business and customer on each side.
 

 

 

 

 There are thus four categories of transaction:
 

 
Business to Customer - this is what you might think of as the typical e-
commerce model, where a business sells products to the customer. 
Amazon is a good example of such a business on the Internet.
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Business to Business - this is the area which many experts think will be 
the most profitable in the immediate future. This is where businesses use 
the Internet to provide services or products to other businesses. For 
example, the PC manufacturer Dell might provide computers to another 
business which orders them online. This might generate the need for 
certain parts, for example microprocessors, so an immediate Internet 
based order is sent automatically to the microprocessor manufacturer, 
Intel say. This may cause Intel to require certain parts, so a further 
Internet order is sent to one of their providers, and so forth. The Internet 
acts as a standard communication medium linking all the businesses in 
the chain together.

 

Customer to Business - as well as allowing businesses to reach 
customers and to interact with each other, the Internet also changes the 
way in which customers can interact with businesses. For example it 
allows a group of customers to get together and buy products in bulk to 
achieve a cheaper price. For example, parents in a local region could 
group together into what is termed a buying cartel and buy nappies direct 
from the supplier at a cheaper rate. This principle has been formalized to 
make a business, for example LetsBuyIt.com.

 
Customer to customer - the Internet is about communication, so it 
facilitates interaction between customers. This facilitates selling between 
people. This can be seen at online auction sites, such as eBay.com.

Not just commerce

 

A lot of the books and articles about e-business tend to emphasize the 
commercial nature of such interactions. This is of course not surprising - 
companies exist to make profit (a fact not always appreciated in the e-
commerce boom!). But it would be a mistake to assume that the Internet or 
the organizations which use it are all about profit. Much of what we will look 
at in this module applies also to charities, services, support groups, non-
governmental organizations and so forth. For this reason we would like to 
modify the grid to extend it beyond just commercial interactions. To do this 
we have changed the terms 'business' and 'customer' to be 'organization' 
and 'individual'. This emphasizes that the Internet is not just about making 
money and that this module has a broader scope than just commercial 
interactions.
 

 

 

http://www.dell.com/
http://www.intel.com/
http://www.letsbuyit.com/
http://www.ebay.com/


 

Structure of the module

 
We will use the modified grid to structure the module. So there are four main 
parts to Module 3:
 

 

Organization to Individual (O-2-I)- this is quite a large area of interest 
and is where most of the activity has been to date. As such, different 
aspects of it are covered in Sections 1 to 3. Here you will explore issues 
such as what products are best suited for delivery online, how online 
organizations can offer enhancements to traditional forms of interaction, 
the way in which the Internet will change existing businesses and the new 
types of organizations which may arise.

 

Organization to Organization (O-2-O) - many people see this as the 
future area of importance, so we will look at this in some detail. You will 
examine questions like: how can the Internet provide a common 
communication means for organizations? How might this affect the way 
industries operate? What are the technical issues involved? This is 
covered in Section 4.

 
Individual to Organization (I-2-O) - here you will look at changes within 
the organization, new consumer models and synchronous technologies. 
This is covered in Section 5.

 

Individual to Individual (I-2-I) - this is an interesting area, with some 
intriguing social implications. You will look at issues such online auction 
sites, consumer communities, alternative communities and alternative 
currencies, which can be used for trading on the Internet. This is covered 
in Section 6.

  
  
  

  
In the next page we will look behind some of the media hype 
surrounding the spectacular rise and subsequent 'fall' of e-
business: The Internet bubble
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The Internet bubble

A word about stock market booms, busts and realities by John 
Naughton

 

Before we start on the module proper, I should tackle an issue that may be 
troubling you. In the last two years, the news media have been full of stories 
about the 'Internet bubble' or the 'dot-com boom'. We saw start-up Internet 
companies which employed few people, possessed few tangible assets and 
never made a profit attain stock-market valuations. Their supposed value 
was greater than huge, established companies (such as General Motors and 
General Electric) which employ thousands of people, have huge annual 
revenues and make substantial profits. And then, almost as quickly as they 
arose, many of the temporarily-valuable dot-com companies collapsed 
almost as suddenly as they had arisen. Some have vanished without trace, 
having burned their way through hundreds of millions of dollars of investors' 
money.

This strange phenomenon - the Internet bubble - has attracted much public 
attention. But many people have drawn the wrong conclusion from the 
ensuing collapse in share values of Internet and technology companies. 
They assume that the puncturing of the dot-com bubble means that the 
impact of the Internet on business will be much less than originally 
predicted. This is an understandable view, but it's based on a failure to 
distinguish between (i) what goes on in the stock market and (ii) what goes 
on in the real world of organizations - and in particular the enduring effect 
the Internet is having on the way businesses trade with one another and 
their customers.

The dot-com boom, with its accompanying media froth about teenage 
billionaires and the irresistible rise of e-commerce, fostered the myth that the 
Internet is just a new kind of market place, or a new kind of mass medium, 
like television or radio. The reality is that the Net is much more like electricity 
- something that was once a rarity and is now ubiquitous. This is what lay 
behind a famous prediction by Andy Grove, a former Chief Executive Officer 
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of Intel, when he stated that by 2005 companies will either be Internet 
companies - or they won't be companies at all. Just as nowadays all 
companies use electricity as a normal part of their everyday infrastructure 
(which is why you no longer see advertisements saying 'Now with Electric 
Lighting in All Departments!'), so one day all companies will take the Internet 
for granted as an integral part of their operations.

That is the perspective behind this module - the notion that we are entering 
an era when most business activity will be affected, in one way or another, 
by the Net. This is why it's important to try to understand how the Internet 
affects business in generic ways. But before we embark on this voyage of 
discovery, let's first examine what lay behind the first Internet bubble. And 
since most of it hinges on the way companies are valued on the stock 
market, we need to start with the idea of a company.

 

The limited company idea

 

The great engine of capitalist development is the limited company. Its origins 
go back to the 17th century and the formation of the first 'joint stock' 
companies - notably the East India Company, the organization which laid the 
foundations for what eventually evolved into the British Empire. The basic 
idea was that a number of individuals or institutions could band together to 
form a special kind of organization called a 'limited company' in which they 
each held shares. The new kind of organization was granted special 
privileges in law. Firstly, it could trade as a single legal entity - as if it were 
an individual. Secondly, the owners or shareholders (often called 
'stockholders' in the US) were protected from personal responsibility for the 
liabilities of the business - e.g. no single shareholder could be held to 
account for the company's debts. Over the centuries, certain legal 
responsibilities were imposed on the owners and directors of limited 
companies. They have to file audited accounts, for example, and pay taxes 
on the company's profits. Nowadays, a limited company must obtain 
approval from Companies House to use its proposed name. It must also 
adopt and file a Memorandum and Articles of Association which govern its 
rights and obligations to its shareholders, directors and officers.

There are two kinds of limited company - private and public. In the former, 
the shares are not traded openly - though they can be (and are) bought and 
sold in private transactions between individuals or companies. In contrast, 
shares in a public limited company (a 'plc' in the jargon) are bought and sold 
in regulated public markets like the London Stock Exchange, the NASDAQ, 
the Paris Bourse or the Tokyo Stock Exchange. Because of the risks of 
corrupt dealing (and a long history of scams and frauds in the trading of 
shares), elaborate regulatory regimes have evolved in Western economies 
to control and police these share or stock markets. This means that the legal 
obligations imposed on the directors of plcs are more onerous than those 
placed on their private counterparts. All share dealings of plc directors, for 
example, must be publicly declared, and there are severe legal penalties for 
'insider dealing' - i.e. dealing in plc shares based on privileged information 
(for example advance knowledge of company financial results) which is not 
available to the ordinary investor.



The limited company was a powerful engine for economic development for 
several reasons:

 

 

It offered investors a way of profiting from collaborative investments in 
commercial activity. The shares they owned might increase in value if the 
company prospered. And they were entitled to an annual return (a 
dividend) from their shareholdings, based on the profits of the company. 
Up to now, investing in shares has, on balance, provided good returns. 
According to one leading investment-advice service, the UK stock market 
has returned an average of 8.2% a year, in excess of inflation, over the 
last 80 years. In terms of spending power, the same source claims that 
$10,000 invested in shares would have been turned into $48,360 over 20 
years (a profit of $38,360) whereas the average return from a Building 
Society over the same period would have yielded just $13,770 - only a 
third of the return on shares.

 
By limiting the exposure of shareholders to responsibility for company 
debts, the limited company concept made investors less risk-averse and 
therefore more willing to invest.

 
It offered entrepreneurs and inventors a way of implementing their ideas 
and - hopefully - benefiting financially from them.

 The company formation process goes roughly like this:
 

 
Entrepreneur/inventor has an idea for a product but lacks the funds 
needed to develop and market it.

 
Creates a (private) limited company whose shares are initially owned 
wholly by the entrepreneur and any co-founders.

 
Founder(s) attract(s) others to work on the project at low salaries in return 
for shares or share options (i.e. legally-enforceable options allowing 
holder to purchase shares later at a discount).

 
Company develops product, begins trading, earns revenue, breaks even, 
starts to make profits.

 

(Eventually) Company makes transition from private to public status by 
offering all or some of the shares for sale to the public on a recognized 
stock exchange (NASDAQ, London Stock Exchange) - this transition 
being variously described as 'Initial Public Offering' (IPO), 'flotation' or 
'launch'. This sale of shares brings capital into the company and provides 
financial reward for founders and initial shareholders.



 

This process - or something very like it - has been the way companies have 
evolved and developed. Prior to 1995, the convention was that a decent 
interval had to elapse between the founding of a company and its IPO. The 
consensus on Wall Street, for example, was that a company needed to have 
four years of representative trading and operating experience before being 
considered ripe for an IPO.

Netscape Communications - the Internet browser company founded by Jim 
Clark and Marc Andreessen -shattered this mould. Netscape was 
incorporated (founded) early in 1994, shipped its first product in late 1994 
and had its IPO in August 1995, long before it had made a cent in profits. 
The shares were offered for sale at $28 each. Such was the initial demand 
for them that trading opened at $71 and went as high as $74.75 before 
closing at $58.25. Jim Clark's shareholding at the end of that day was worth 
over half a billion dollars. Marc Andreessen's much smaller shareholding 
was nevertheless worth $58 million. This astonishing day set the pattern for 
much that followed. It marked the beginning of the boom in Internet stocks.

 

How companies are valued

 

The question of how to place a value on the shares of a public company is a 
matter of perennial debate. Most books and articles on investment solemnly 
maintain that investors should strive to make rational judgements based on 
facts rather than hunches, tips or sentiment. There are various approaches 
used to value companies - for example, measuring cash flow, valuing 
company assets or calculating replacement values, or a combination of 
these. Whatever valuation method is used, rational investment methods 
require one to work out a value per share by dividing the estimated total 
value of the company by the number of shares available. If the resulting 
number is greater than the current price, then the shares are undervalued 
and should be considered for purchase; and vice versa for the case where 
the estimated share valuation is less than the current market price.

It's easy to see how such methods can be applied in the case of established 
companies with track records of trading in established markets. But they 
were clearly inapplicable to companies like Netscape which had no track 
record and operated in a marketplace which had not yet matured. At the 
time of its stock market debut, Netscape had acquired something like 80 per 
cent of the 'market' for browsers, mainly by giving away its browser free. Its 
business plan was based on the idea of selling server and e-commerce 
software to companies. But that market too was in its infancy - though 
growing exponentially. So in trying to put a value on Netscape shares, 
investors had little in the way of objective data to guide them. At that point 
they had to fall back on a much riskier methodology. Given that it was 
impossible to value the company on the basis of its past performance, it had 
to be valued on its potential future performance. But since the future is 
unknowable, that meant essentially that the stock market valued Netscape 
on sentiment - hopes, hunches, predictions that the Web was going to be 
the Next Big Thing and that Netscape was in pole position to capitalize on 
the growth of the Web.



And that is more or less what happened. The Netscape flotation set the 
pattern for everything that followed. People bought shares in Internet 
companies on sentiment rather than rational analysis. As news spread of the 
incredible gains being made by those who had bought such shares early, 
more and more people piled into the market. Because relatively few shares 
were available relative to the burgeoning demand, share prices increased 
inexorably -- leading to news reports of even more spectacular fortunes 
being made from Net stocks. And so the spiral developed until it reached 
absurd proportions with fledgling companies like Yahoo! enjoying stock 
market valuations greater than those of massive established companies 
such as General Motors and General Electric. It was a classic stock market 
bubble which was always destined to burst. And burst it did - in the Spring of 
2000 - with catastrophic speed. Irrational exuberance gave way to equally 
irrational pessimism. One day, technology companies could do no wrong. 
The next day even solid technologies companies could do no right. In his 
book on the dot-com boom the BBC's Internet and Business Correspondent, 
Rory Cellan-Jones, recalls seeing a billboard ad for a new Hyundai saloon 
car in the Spring of 2000. 'Disappears faster than a dot-com company' was 
the slogan.

 

What has the Internet bubble got to do with e-Business?

 

'Very little' is the honest answer. The world has seen many stock market 
bubbles in the past. In the long view of history, they appear as blips on the 
statistical record. There was a similar bubble surrounding railway stocks in 
the Victorian period. And another one centred on radio stocks in the 1920s. 
Fortunes were made - and, more commonly, lost - during these maniacal 
episodes, and most of the companies that made the early running did not 
survive. But despite the turmoil on the stock exchanges, the railways 
transformed the world. And so did radio - the medium which created the 
modern consumer mass market. The moral is simple: what happens on the 
stock market is always interesting and rarely fails to make news. But we 
should never make the mistake of confusing it with industrial reality.

The Internet boom which collapsed in the Spring of 2000 was largely fuelled 
by individual and corporate investors taking a speculative view of the value 
of shares in new technology companies. People invested in Internet stocks 
in the expectation that the value of those stocks would increase. For a time 
they did. And then there came a moment when they didn't, and after that the 
entire house of cards collapsed.

While all this stock-market turmoil was happening, the 'real' Internet 
phenomenon continued apace. The percentage of households with Internet 
connections rose steadily (and now amounts to a considerable proportion of 
homes in the Arab world). Likewise the proportion of corporate transactions 
continued to rise and the volume of e-commerce increased steadily. The 
foundations for a radical transformation of our communications infrastructure 
continued to be laid, even as the stock market values of Internet companies 
plummeted.

In thinking about all of this, two general ideas may be helpful.



The first is that we generally tend to over-estimate the short-term impact of 
radical new technologies - and to under-estimate their long-term 
implications. I believe that the Internet stock-market bubble provided an 
excellent illustration of this.

The second idea is encapsulated in an observation made by Intel Chairman 
Andy Grove in 1999. 'In five years' time', he said, 'companies that aren't 
Internet companies won't be companies at all'. Many people scoffed at this 
prediction. Was he arguing that every commercial enterprise - from jobbing 
builders to restaurants to chemical manufacturers - would have to become 
dot-coms in order to survive? But these comments missed Grove's point, 
which was that the Internet was like electricity and the telephone had been 
in their day - novelties which rapidly became indispensable for the conduct 
of business. There was a time when businesses used to boast that they 
were 'now on the telephone', just as businesses in 1998 used to boast that 
they 'now had a website'. But the telephone has now become a taken-for-
granted part of the infrastructure of modern business life. And so will the Net 
- which is why it's important to think about its impact not just in terms of 
companies which trade in information goods, but in relation to the millions of 
firms and organizations which make up the economy of every industrialized 
country.

 

  
  
  

  
The next page goes on to look at whether conventional 
business rules apply to doing business online: What's 
different about the Net

 

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

About Module 3 

 About Module 3 - introduction  
 The online transactions grid  
 The Internet bubble  
 What's different about the Net  
 About the set book  
 Chapter 1  
 Chapter 2  
 Exercise - concept maps  
 Online tutorials  
 About Module 3 - summary  

  

What's different about the Net

 

Sometimes we are told the same rules apply on the Internet as with any 
other business, and that it is just another way of doing business, like the 
telephone or television. And other times we are told that 'the Net changes 
everything' and we must forget everything we knew and learn new models of 
behaviour and business. So which is true?

The answer is both. And this illustrates what I think is one of the interesting 
things about the Internet - it is a paradoxical phenomenon. What I mean is 
that it seems to allow apparently contradictory facts to be true 
simultaneously.

For example, one of the key aspects of the World Wide Web is its ease of 
use. Anyone can create a website and set it up on the Web. And if you can't 
do it, there are people who for a modest sum will design and host it for you. 
It costs considerably less to create a presence on the Web for a business 
than it does to create a physical presence such as buying and fitting out a 
shop. So on the one hand the Internet encourages small, independent 
companies to flourish. Yet at the same it increases the power and market 
position of the dominant companies.

The Web offers a global market so that immediately increases the customer 
base for many companies. As you will know from using search engines, 
trying to find anything on the Web can be frustrating so people tend to go 
straight to names they know, and because they are well-known brands they 
trust them also. So, for example there would be little point in setting up an 
online bookstore now, unless it was aimed at a very specialist market, since 
this business would not be able to compete with the buying power and 
market presence of companies such as Amazon and Barnes and Noble. So 
at the same time the Web can be seen as a means of encouraging small, 
independent businesses and yet also as the means by which large 
companies increase their presence in the market.
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What this means is that you have to learn to look critically at individual 
assertions about e-business and use your knowledge to make a judgement 
about them. In some cases the Web enables smaller businesses and in 
others it inhibits them. Such paradoxes arise frequently in this area and you 
will become used to seeing persuasive arguments from seemingly opposite 
views. Hopefully by the end of the module you will be able to analyse what 
underlies such arguments.

 

  
  
  

  
In the next page we will look at the role Blown to Bits plays 
in the module: About the set book  
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About the set book

 
This page explains why the set book, Blown to Bits by Evans and Wurster, 
was chosen and asks you to read some of it.
 

Why this book

 

The Internet is a rapidly changing environment; some commentators have 
joked that an internet year is like a dog year - there are seven to one normal 
year. So the danger in selecting a set book is that it will be out of date the 
moment it is printed. In developing this module, the course team looked at a 
great many books. Most of them were written in what might be termed the e-
commerce boom, when the share prices of e-commerce companies were 
skyrocketing, and everyone was saying this was the most important thing to 
happen in business since, well the last most important thing to have 
happened in business. But, as with all booms, there was a bust, and the 
share price of Internet companies fell dramatically. It is important therefore 
to realize that books are often products of their time. Those written when e-
commerce seemed to be the exciting future now read somewhat naively, 
and their predictions seem ill-founded. Equally, more recent books 
endeavour to explain why the whole e-commerce boom was always a 
fantasy (hindsight is a wonderful thing). Sometimes this can be seen as 
blatant 'cashing in' by authors; these books have a relatively short lifespan 
and appeal to the currently popular beliefs. Other times it is merely that the 
author is writing within a certain environment and is inevitably influenced by 
that. As we saw in Module 2, it is easy with the benefit of hindsight to think 
people acted unwisely, but predicting the way technology will impact upon 
society is a difficult business.

In selecting the set book the course team wanted one that took a sober, 
intelligent view. We also wanted it to provide a framework which you can 
usefully rely on to interpret events in the e-business world. We think that 
Blown to Bits meets these needs. It is sometimes not an easy-to-read book. 
This is partly because it lacks a narrative, but mainly because it is an 
analytical book. In your subsequent studies you will need to get used to 
reading different sorts of texts, so it is good to start now. Blown to Bits is a 
challenging read for two reasons. The first is that it contains some 
interesting ideas which take some exploring and thinking about to unravel 
and understand. The second is that, although it is aimed at a general 
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managerial audience, it uses quite a lot of jargon - what we might term 
'business-speak'. I will try and offer explanations of this where appropriate, 
but in general you should not feel too intimidated by the jargon, or 
concerned about understanding every term. (Most of the more unfamiliar 
terms used in the book are explained in the online Glossary for the course.) 
You can usually appreciate the authors' general point even if some of the 
terms are unfamiliar. The book addresses some significant issues, and if you 
want to develop a deep understanding of a subject at some point you have 
to engage with the people who have been thinking seriously about it. This 
can be both exciting and daunting.

Having said this, Blown to Bits is by no means perfect, and we do not want 
you to read it unquestioningly. The authors suggest a model, and then 
explain how it will have an impact in various sectors. It is well argued, but 
you should always question if they have over-simplified matters, or forgotten 
to take something into account, or if their view is too reliant on a US-based 
perspective.

One other thing: don't try to read the book from cover to cover. This module 
will refer you to very specific extracts at the appropriate time.

 

Starting reading

 

Usually I will direct you to read a chapter, or part of a chapter of the book at 
the start of a section. In this section I departed from this pattern briefly 
because I wanted to provide first a general introduction to the module. But 
now, in order to introduce some basic concepts, to familiarize you with the 
tone of the book and to raise some questions, I would like you to read 
Chapters 1 and 2. Don't worry - these are quite short (about 20 pages in 
total). Because these are the first chapters, the jargon will hit you the 
hardest at this point, particularly in Chapter 2. I will go through that chapter 
page by page later, so do not be too concerned at the moment with 
understanding every word.
 

 Read Chapters 1 and 2 of Blown to Bits.

 

  
  
  

  
In the next page we will look at some of the issues raised in 
Chapter 1.  
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Chapter 1

 

You should have read Chapters 1 and 2 of Blown to Bits before reading this 
page. This page looks at how the authors use these chapters to provide an 
introduction to their perspective on e-business. Look at the Glossary if there 
were any terms you did not understand.
 

The Encyclopaedia Britannica story

 

The book opens with the story of how the owners and managers of 
Encyclopaedia Britannica dismissed the advent of CD-ROM, and nearly lost 
their entire business to Microsoft. It also records how dramatically their 
business changed, and how rapidly. Encyclopaedia Britannica was a world 
famous brand which had used the same business model successfully for 
decades, and yet within a few years its business had almost disappeared 
and its only way to survive was to adopt the new technology and abandon 
the old model of door to door sales forces selling expensive, high quality, 
print items. It is a sobering tale and one designed to scare the management 
of many companies. What do you think the motives of Evans and Wurster 
are in telling it? Think about this, then have a look at what I think they 
intended to do by placing it at the start of the book.

Why tell the tale of Encyclopaedia Britannica? Here is my list:

 

 
It gives an exciting, readable story at the start of the book. It is always a 
good idea to have a friendly start rather than jumping straight in with 
theory.

 
It provides a motivation for reading the book. The hidden message is 'look 
what happened to them, the Internet could do the same to you, unless you 
read and take heed of this book'.
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It provides a counter argument to some of the scepticism with which 
people may approach the book. It immediately sets out to demolish the 
idea that technology doesn't make much difference.

 

It provides a metaphor for the PC industry and its impact - real and 
potential - for the Internet. Most people know something of the 
extraordinary change the PC brought about, and also of the wealth it 
created for companies such as Microsoft. By using this example Evans 
and Wurster are portraying the Internet as a technology as significant (if 
not more so) than the PC and playing to the people who felt they missed 
out in the PC boom.

 

Do you agree with my list? Do you have any other suggestions? The 
important point to realize here is that the authors are creating a context in 
which their arguments will make sense. Had they started with a story about 
how a company invested millions of dollars in an e-commerce company and 
lost it all, then we would know the book would be heading in a different 
direction.
 

  
  
  

  
In the next page we will explore some of the issues raised in 
the next chapter of Blown to Bits in more detail: Chapter 2  
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Chapter 2

 

You should have read Chapters 1 and 2 of Blown to Bits before reading this 
page. Chapter 2 is quite a difficult one and the authors casually use a 
number of business terms which may be unfamiliar to you. Nevertheless it 
contains some very important ideas which the book explores in detail later. 
This page, together with the Glossary, explains some terms, and also 
explores some statements made by the authors. This will hopefully give you 
a better understanding of the chapter and also set you thinking about some 
of the ideas central to the arguments in the book. I will go through it page by 
page. I won't do this with the other chapters, but for this initial encounter with 
the book it is useful to get a feel for how to examine the arguments, interpret 
some of the business-speak and decide which terms are important to 
understand and when it does not matter.
 

Page 9

 

' Every business is an information business.' This is one of the key phrases 
of the chapter. It sounds powerful, but what does it mean? I was initially 
sceptical when I read it, as I thought it was an oversimplification in order to 
make a good 'sound bite'. However, over the next few pages the authors 
make a good case as to the importance of information in every business. 
This depends on how you define information of course, and we shall look at 
what Evans and Wurster mean by the term later. If one accepts this 
statement, then much of the subsequent argument becomes a logical follow-
on, so it is worth being sceptical about such bold statements initially.
 

Page 10
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'Inventory is merely the physical correlate of deficient information.' (By 
correlate they mean 'equivalent')

Your first reaction on reading this may have been ' What?' Certainly it was 
mine. But here is what I think the authors mean. By inventory they mean the 
stock a company may hold, be it parts to make a car, or food in the 
warehouse at a supermarket. They say that this is the 'physical correlate of 
deficient information.' By this they mean this physical stock arises because 
the companies involved do not have adequate information. You may 
remember a production technique which became popular in the 90s 
influenced by Japanese production. This was known as 'just-in-time' 
manufacturing. The idea behind just-in-time is simple - having stock piles is 
expensive, so all of the companies involved in the supply chain agree to 
deliver the parts as they are needed. So, for example, when making a 
computer, the computer cases are delivered on the day the computers are 
finally being put together, and not before. To succeed, just-in-time needs a 
high quality information link between all the companies, so if your company 
makes the computer cases, you get the order in time and know exactly when 
to deliver. This is what the authors are getting at here, if you had perfect 
information flow you would need relatively little stock. Conversely, if you 
have poor information, then you need to hold more stock. This was 
dramatically illustrated in the 19th century when companies in Australia 
which imported supplies from Britain found that they needed to carry less 
stock once the telegraph arrived, permitting rapid communication with UK 
suppliers.

'This gave rise to the vertically integrated value chain' - see the Glossary for 
a definition of value chains.

'From the time of Alfred P. Sloan' - see the Glossary for Alfred Sloan.

'...companies developed control systems that enabled efficient 
decentralization of operations but centralized management of what were 
later called 'synergies' or 'core competencies'.'

What the authors mean here is that large organizations may have different 
units in different parts of the country or world. For instance IBM has different 
units in different areas which may produce different products or research. It 
might make sense to have production of different parts in different countries, 
the main warehouse in a central location, the marketing group in an area 
with other media companies, and so forth. The overall management of the 
company is centralized at the headquarters of the company. See the 
Glossary for a definition of core competencies.

'This shaped the horizontally integrated multidivisional corporation' - see the 
Glossary for a definition.

'That logic is essentially informational - the fact that certain kinds of 
information can be shared more efficiently within the boundaries of a 
corporation than across them.'



What this argument says is that in fact organizations exist as a kind of 
information convenience. When it is more convenient (which often means 
more profitable) for certain functions to be performed by one organization 
than several, then an organization will form. Consider a university for 
example - it is more convenient to have the lecturers, the library, the 
resources (for research and teaching), the students, administration, exam 
procedures, etc. housed together, hence a university is created. But it may 
be the case that with the Internet this may no longer be the case. If anyone 
can access the resources of a library online, then libraries (or organizations 
which perform similar functions) might become separate organizations (even 
'for-profit' companies!). Similarly the teaching, or tuition might be offered by 
private individuals, not those employed by a University. There are reasons 
why this might not happen, but the arguement Evans and Wurster are 
beginning to set up is that one can view an organization as a collection of 
units, and these are held together by information.

'Supply chains link supplier and customer corporations together.'

Think of a supermarket as a typical customer corporation and the various 
providers of food (be it meat, vegetables, tinned groceries, drink, etc), as the 
supplier corporations. The supply chain is the chain of organizations 
involved in enabling you to go into a supermarket and buy the goods. For 
example, if I buy a frozen lamb curry meal, involved in that is the farmer who 
provides the lamb, this may be sold to an abbatoir which sells the meat 
direct to the frozen food company, but also may sell it to an intermediary 
meat company which sells it on to the frozen food company. A similar chain 
will bring in vegetables, rice and spices to the company, which will then 
make the frozen meal. Another company will have provided the plastic trays 
for the food, and yet another company the packaging. The frozen food 
company then sells its product to the supermarket, which buys into a central 
warehouse, and then distribute to the local supermarkets. There is thus a 
complex set of links forming the supply chain leading to the final product.

'...a dedicated electronic data interchange (EDI) system' - see the Glossary 
for a simple definition of this term. We will look at EDI in more detail in 
Section 4.
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'A consumer franchise'

Evans and Wurster employ a rather specialized use of this term. They use it 
to describe the relationship between the producer and the consumer. This is 
characterized by the use of 'brands' (goods the consumer associates with 
the producer and can make certain assumptions about regarding quality, 
performance and so on) and by the efforts made by the producer to induce 
brand loyalty (through advertizing, promotion and so on) to tie-in the 
consumer to their products. From a company's point of view, 'owning' the 
'consumer franchise' is the most important competitive advantage it can 
have over its rivals.

'Many informal aspects of organizations'

Evans and Wurster are right to stress the importance of informal interaction 
in organizations. In their excellent book The Social Life of Information, John 
Seely-Brown and Paul Duguid explore the importance of social aspects in 
organizations, which often get overlooked in the rush to embrace new 
technologies or working methods. They discuss the implementation of 'hot 
desking' working methods at an advertising agency. The idea was that no-
one had a desk of their own, and people were discouraged from sitting in the 
same place on subsequent days. This would create a more dynamic 
company and open up new working relationships. It did not work well and 
staff resented it, so the company retreated to a more traditional office 
structure. The point of the story is that there were many subtle, informal 
relationships developed in the work place, which contribute a great deal to 
the overall successful function of an organization.

'But it is information in the broadest sense of the word'

I think this is a significant phrase because it shows the importance of 
definitions. Evans and Wurster stress the importance of information 
throughout this chapter. It is fundamental to their argument (we will look at 
the argument later). So it is reasonable to ask 'what do they mean by 
information?' What this phrase shows is that they have a very broad 
definition of the term. They stress it is more than computer data, and it 
encompasses the informal communication mentioned above, marketing, 
interaction between and within organizations, the information about a 
product, the information needed to make a product, and so on. Whilst all of 
these are valid uses of the term information, one could argue that with such 
a broad definition you are bound to find information in important places 
everywhere, since one can classify anything which isn't an object as 
information. By using such a broad definition the authors strengthen one of 
the central points of their argument, that is information is everywhere and it 
plays a vital role in all organizations. This is not to say we should dismiss 
their claim, but it is worth bearing in mind that they have set the definition of 
information in the first place.

'GNP' - see the Glossary for a definition.



 

Page 12

 

'information makes a vastly disproportionate contribution to competitive 
advantage'

Again if one accepts this, then the rest of the authors' arguments follow 
logically. They are arguing that information is one of the major factors in 
having a competitive advantage in a market. Of the many factors including 
product quality, price, etc. they are arguing that information has a 
disproportionately bigger contribution. So between competitors who may not 
differ in much else, it is information which will make the difference. This may 
be true, but Evans and Wurster have earlier argued that information is 
everywhere in an organization, so if that is the case, the argument that it 
makes a disproportionate contribution may seem odd, since on the one hand 
they are arguing it is a large factor in any organization then they are saying it 
is a small factor with a big impact. I am uncomfortable with the idea of 
proportion here also - what is the proportion of information and how can one 
measure it? These are probably not important points, the main idea being 
that information plays an important part in maintaining or developing a 
competitive advantage, which seems reasonable.

'Toyota built powerful competitive advantages through simultaneous 
engineering, kanban, and quality control' - see the Glossary for definitions of 
kanban and simultaneous engineering.

'American Airlines used its control of the SABRE reservation system' - see 
the Glossary for a definition of SABRE.

'Nike employed advertising, celebrity endorsements and the 
microsegmentation of its market'

By microsegmentation they mean they divided up what was once seen as 
one, fairly homogenous market (namely training shoes) into many different 
markets. For example by introducing many different types of shoe for 
various sports and also different styles for casual wear they could appeal to 
more people, and also make people possess different types of trainer 
('sneakers' in US terms).

'And all the thousands of companies that have embraced Total Quality 
Management, reengineered their operations, and leveraged their core 
competencies...'

Rather a lot of jargon in this sentence. Do not be too concerned about such 
sentences, it is not necessary to know about Total Quality Management, nor 
to be familiar with reengineering operations or even leveraging core 
competencies. What this means is that by adopting a management method 
which utilised information, many companies were able to redefine their 
working practice to their advantage. (If you are interested Total Quality 
Management is defined in the Glossary!)
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'Information is the glue that holds value chains and supply chains together. 
But that glue is now melting' This is the crux of the chapter. Up until now 
they have been persuading us that information is important and showing 
how it holds companies together. They now go on to explore how the 
increase in connectivity brought about by the Internet is 'melting' that glue.
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'Underlying the spread of connectivity and of electronic intelligence is the 
extraordinary force of Moore's Law'

This is the prediction made by Gordon Moore that the number of transistors 
that can be placed on the same area of a microprocessor will double every 
eighteen months. It has come to symbolise the rapid progress made in 
developing computer technology. It is interesting to see its impact 
broadened here, as the driving force behind all the change in business 
practice.

'Improvements in data compression, amplification, and multiplexing now 
permit a single fiber-optic strand to carry twenty-five terabits' - see the 
Glossary for definitions of terabits and multiplexing.
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'The pure economics of a physical thing and the pure economics of a piece 
of information are fundamentally different.'

This is another key sentence. This section can be a bit difficult to follow, but 
its main idea is relatively simple - there is a different economic set of rules 
for things than there is for information. At this stage it is not entirely clear 
what these are, but I would agree that information is a fundamentally 
different entity to physical objects, and it seems sensible to think that its 
economics may be subject to different rules and constraints.

In his influential book Being Digital Nicholas Negroponte makes the 
distinction between atoms and bits. Physical products made of atoms have 
many different characteristics from products made of bits. The comparison 
between CDs as a physical product and all that entails and the MP3 format 
for music illustrates this point well.

'...fields and factories can compete against each other as price takers in 
competitive markets'

Farmers can sell their produce in markets that compete with other suppliers. 
In other words, there's nothing special about a supermarket apple compared 
with one picked from a local orchard.



 

Pages 16-19

 
'But as long as information is embedded within a physical thing the two kinds 
of economics are wedded together.'
 

 

Having argued that the economics of physical things and information are 
different (p.15), Evans and Wurster here go onto argue that up until now the 
economics of things and information have been forced to follow the same 
lines. The cathedral argument they give is a good example of this. But the 
Internet they argue, changes all of this. Information can be separated from 
physical things and thus each is freed to follow its own (different) economic 
path. Without examples I find this argument difficult to follow. Books are 
probably a good example. When you wanted to buy a book, you had to enter 
a bookshop and browse. The information about the books was held mainly 
in the books themselves. (This is not entirely true, since there are of course 
book reviews in newspapers and magazines, so the information about the 
books is separated to an extent.) The authors argue that this separation is 
increasing. With an Internet bookstore, such as Amazon, information about 
the book is separate from the book. You can browse, search, find 
recommendations, read reviews, etc. without being near the books. The 
books are stored elsewhere in a warehouse, which doesn't need to concern 
itself with using space to entice customers to buy a book. Thus the 
economics of the information and of physical objects are free to meet their 
own requirements without compromise. In these pages the authors explore 
this idea with reference to displays in grocery stores and newspapers.
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In this page the authors sum up their case. There are two main arguments, 
which I see as follows:

Argument 1:

 

 
Information is everywhere and it holds companies and supply chains 
together.

 Information has a significant impact upon competitive advantage.

 
The increase in connectivity brought about by the Net means that the 
characteristics of this information are changing and this will have an 
impact upon the nature of organizations and how they compete.

 Argument 2:
 

 
Information and physical objects have different characteristics and follow 
different economic rules.

 
Up to now information and things have largely been forced to compromise 
their economic paths, because they have been tied together.



 
The increase in connectivity means that information can become 
unbundled from objects.

 

So, if an organization can be seen as many individual units held together by 
information, then these units may become 'unglued'. Also, if the organization 
deals in any way with the sale, manufacture, distribution, etc. of objects, 
then the nature of this business is likely to change as it becomes separated 
from the information dimension.

These two arguments then set up the context for the rest of the book. Do not 
worry about understanding all of the terminology, but rather focus on 
appreciating the main ideas. One way of doing this is to try explaining the 
two arguments to someone who has not read the book.

 

  
  
  

  

The next page introduces a method of managing and 
organizing information which you are asked to use in order 
to reinforce your understanding of the key concepts from 
Chapter 2: Exercise - concept maps.
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Exercise - concept maps

Outline

 
In this exercise you will look at a method of managing and organizing 
information known as concept maps.
 

Outcomes
 This exercise should help you with:

 

 managing concepts and ideas you encounter in the module;
 thinking differently about how you organize information;
 making links between concepts;
 developing organizational/information management skills.

Background

 

Concept maps (otherwise known as spray diagrams or mind maps) allow us 
to identify the key elements in a subject, and how they relate to each other. 
They are, as their name suggests, diagrams which lay out the key concepts 
with links between them. They are a useful way of summarizing a topic for 
yourself, and showing others what you feel are its important elements. They 
can also serve as a useful tool for getting information from someone. For 
example, you can get an expert to explain something to you by asking them 
to create a concept map, and then talk about why they have included some 
concepts, what those concepts are, and why they have linked some together 
and not others. In this context the term 'concept' refers to any element of the 
topic under consideration. These can be people, places, objects, emotions, 
ideas, and so on.

Imagine I were to draw a concept map for the film Star Wars (Episode IV). If 
you are not familiar with the film, don't worry. My example will still illustrate 
the process of drawing a concept map. There are many Star Wars pages on 
the web if you are interested.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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In creating my concept map of Star Wars, I would firstly write down all of the 
key elements which sprang to mind. Here is my list:

 

 Luke Skywalker
 Darth Vader
 Jedi Knights
 Princess Leia Organa
 Han Solo
 Death Star
 Rebel Alliance
 The Empire
 Obi-Wan Kenobi

 

Then I would place the most important one of these at the centre of my 
diagram and add linked concepts from there. In this case I have chosen to 
start with 'Star Wars' itself and spread out. The first connection I make is 
with Luke Skywalker, so I add this and draw a line between them. I continue 
in this way, writing down the concepts and drawing lines between those I 
think are connected in some way. This usually takes a bit of restructuring 
and erasing. It is a useful process since the very act of thinking about these 
links and which are most appropriate, makes me recall aspects of the film. 
Eventually I have a reasonable concept map which looks like this:
 

 

 

 



 

An online textual description of the concept map is available here.

There are several things to note here. Firstly I have missed out a lot. I 
haven't mentioned C3P0 or R2-D2. This is okay, since the items I have 
included are my important concepts and I can't fit every detail onto the map. 
Obviously if you are using this for revision purposes, you have to bear in 
mind not just what are your important concepts, but also those signalled as 
important by the course authors and your tutor. Secondly, I have included 
many different kinds of things in my concept map. I have not used different 
colours to help me discriminate between them, although this would have 
given an additional layer of information. For instance I could have used blue 
for people, red for organizations, and so on.

Thirdly, I have drawn links between some concepts and not others. For 
instance, there is a link between Jedi Knights and Obi-Wan Kenobi but not 
between Obi-Wan and Luke Skywalker. Again this is because this is how I 
have chosen to structure my concepts, and someone else would inevitably 
have a different structure. Also the links do not tell us the nature of the 
connection. For instance, what is the link between Harrison Ford and Han 
Solo? I could have written along the link the word 'plays' to indicate that the 
actor plays the role. In some versions of concept maps you are required to 
name the links, so the connection between concepts is made explicit.

Lastly, this carries quite a lot of meaning for me, but if you haven't seen the 
film it would be hard to fathom the plot from this diagram. It would be useful 
however, if you have seen the film to compare your own perceptions with 
mine. Perhaps they will be similar, perhaps not.

There are different methods for drawing concept maps. The one outlined 
above is a very simple one. A lot of work has been done on them, because 
many people find them a useful way to make notes and to organize their 
thoughts. This is because they operate in a visual way, which many people 
find suits the way they think. You can obtain software specifically for concept 
mapping, for instance Inspiration, MindMap and The Brain are all examples 
of visual thought tools. You can also use 'office' software such as Excel, 
PowerPoint or Word.

 

The Exercise

 

Look back at Chapter 2 of Blown to Bits and create a concept map for the 
key concepts there. Refer to the Web page on Chapter 2 also. Remember, it 
is the concepts you think are important which you need to include. Also it is 
the links between concepts which you think are important that you should 
indicate. This is your concept map, so there is no right or wrong answer.

You can create a concept map using a number of tools, such as those 
mentioned above. For instance, with most versions of Microsoft Word you 
can do the following:



 

 Go to the Insert menu and select Text Box.

 
The cursor will become a cross-hair which you can move to anywhere on 
the page.

 
Decide where you want the text box, then holding the left mouse button 
down drag it to the size you require.

 You can then type a concept in here (e.g. 'Information as glue').

 
Repeat this for another box elsewhere on the page and in this one type a 
different concept (e.g. 'Increased connectivity').

 
Make sure you have the drawing toolbar displayed (Go to View-Toolbars 
and select Drawing). This will usually bring up a toolbar at the bottom of 
the page.

 Select the plain line icon (next to the arrow) on this toolbar.

 
The cursor will again become a cross-hair. Start at one text box, and 
holding the left mouse button down, drag the line to the second box. When 
you release the mouse button a line should be created.

 Continue doing this for the concepts and connections you wish to make.

 

You can do similar things in drawing packages, such as MSPaint, and even 
some HTML editors. Try to get the concept map working in one package, but 
if not, try it just with a pen and paper. If you have a digital camera, you can 
photograph your map and convert it into a gif or jpg image. Many people find 
that concept maps work very well for them in ordering information and they 
choose to keep their notes or plan essays using such an approach. This will 
vary from person to person - some people prefer a more visual 
representation such as a concept map and others prefer text. If you find that 
you like the method, then you may wish to use it for the remainder of this 
course. If it is not to your liking you may decide to continue with existing 
techniques. I have included my version of the concept map for Chapter 2 for 
you to look at. Remember that there is no right or wrong answer to this 
exercise but you may find it interesting to compare your concept map to 
mine: My answer

 

  
  
  

  

As well as the material on the course website and in the 
book your tutor will be running online tutorials within your 
Tutor Group conference. The next segment gives further 
information on these: Online tutorials.
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Online tutorials

 

You have now had the opportunity to experience a number of 'online 
tutorials' in your Tutor Group conference as you studied Modules 1 and 2. 
Now these tutorials move into a new phase as these activities provide 
important preparation for the TMA for this module.

There are two tutorials planned for this module; the first will take place 
shortly after the start of the module and the second about half way through 
after you have completed the Exercise: Developing a concept proposal in 
Section 4.

The first tutorial is about Giving and receiving feedback. Doing this skilfully 
is an important aspect of working collaboratively online. Specifically the 
tutorial should help you to:

 

 be specific rather than general;
 be descriptive rather than judgmental;
 be fair and reasonable, and back up points with supporting evidence;
 offer constructive criticism on only what is relevant and can be changed;
 be positive as well as negative;

 It will also help you to appreciate the importance when receiving feedback of:
 

 
being open to the comments made and reading the message fully and 
carefully;

 asking tactfully for clarification of points made that are not clear to you;

 
not reacting defensively, or over-reacting, but taking the comments in the 
spirit of learning.
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The second tutorial is: TMA04 Online Tutorial. Before starting it you must 
be familiar with the components of the 'concept proposal' described in the 
Exercise: Developing a concept proposal in Section 4 and TMA04 of this 
module.

By the end of the tutorial you should:

 

 
have practised the skills of giving and receiving feedback explored in the 
earlier tutorial;

 
have worked collaboratively as a member of a small group to draw up and 
agree a list of criteria against which you will evaluate each others' concept 
proposals;

 
be able to use these skills in writing a critique of the 'concept proposal' of 
one of your colleagues and post this to your Tutor Group conference.

  
  
  

  
The next page summarizes what has been covered in this 
section and asks some questions to help you test your 
understanding: About Module 3 - summary
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About Module 3 - summary

 

In this section you have looked at the online transactions grid which will form 
the structure of the module. You have also looked at some key concepts 
such as the reasons behind the e-commerce boom and the nature of the 
Web. Most importantly you have made a start in reading the set book, and 
becoming accustomed to its language and the theory which underlies it.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum:
 

 your first reaction to the set book and its management-speak jargon;
 what it might mean for the information glue to 'melt';
 what you hope to get from this module;

 
what are the implications of information and things being freed to follow 
their own economic rules;

 any concepts you would like clarification on.

Quick review
 The web as a place of paradox.
 How the e-commerce boom and bust occurred.

 
Why the collapse of the dot-com boom tells us little about the underlying 
economic effect of the Internet.

 Information as a 'glue' holding organizations together.
 The four types of online transaction.

Self-Assessment Questions (SAQs)
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These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over About Module 3 and re-read the relevant web pages or 
chapter of Blown to Bits.
 

 

1.  What are the four types of online transaction? 

2.  Which of the following statements is true?

(a) The Internet encourages small, independent companies to flourish.

(b) The Internet increases the power and market position of the 
dominant companies.

3.  What are the four main lessons Evans and Wurster draw from their 
Encyclopaedia Britannica story?

 

 Answers to SAQs.

 

  
  
  

  

This is the end of the About Module 3 section. You should 
refer back to the Study Guide to see that you have done all 
the work associated with this section or go on to Section 1. 
This looks at the first part of the online transactions grid and 
the concept of richness and reach which underlies the book: 
Organization to individual - richness vs. reach .
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Welcome to Module 2 - introduction

 

This module has been written by Clem Herman, Ernie Taylor and Ley 
Robinson from the T171 Course Team - adapted and expanded from 
original material by John Naughton.

In this module you will learn how the Internet came to be, something of how 
it works and a little about its distinctive culture.

Contrary to all the hype you may have seen in the media over the past few 
years, the Internet is actually quite old. In fact the first two nodes in the 
ARPANET - the network from which the present-day Internet evolved - were 
hooked up over thirty years ago.

This module covers the story from earliest times until the take-off of the 
World Wide Web. It does so in terms of three themes:

 

 Institutions - the organizations in which the ideas evolved and developed.
 Personalities - the people who created this astonishing network.
 Technologies - the technical principles behind what they created.

What you will learn from this module
Ideas and concepts

 
A history of how the network was conceived, specified, designed and 
constructed.

 
A general understanding of how the technology behind the Internet works.

 
An appreciation of the network's significance, power and potential.

 

Familiarity with some of the personalities whose thinking and work led, 
directly or indirectly, to the creation of the Internet and the World Wide 
Web.
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An understanding of the role played by the key institutions in the story - for 
example, MIT, ARPA, RAND, the National Physical Laboratory and CERN.

 
An appreciation of the distinctive subculture of the Internet and how this 
has contributed to its growth.

 
An understanding of the innovation process and the factors involved in 
bringing new technology to mass markets.

 
An understanding of how the Internet operates as a complex system and 
an introduction to the study of Systems thinking.

Skills

 
This module sets out to build on and further develop skills you have used 
earlier in the course:
 

 
How to search the Web intelligently and efficiently, and how to assess the 
quality and reliability of the information you find.

 
How to cope with information overload.

 How to create a simple website.

  
  
  

  
The next segment addresses the question: What is the 
Internet?  
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What is the Internet?

 

This is actually a big question for reasons that will become clear as you work 
through the exercises for this segment. But for now, let's start with 
definitions.

You will sometimes see the Internet (casually referred to as 'the Net') 
described as a 'global network' of computers. Strictly speaking, this 
description is incorrect, because it implies that there is just one vast network 
to which every single machine which is 'on the Internet' is connected. (It 
also fosters the impression that the Internet is just a vast machine because it 
ignores the fact that each connected computer has some human users.)

A better definition is that the Internet is a global network of computer 
networks. The machine on which your browser runs is connected to a 
network of computers. Most individual users connect to such a network via a 
modem and a telephone line. Users located within organizations usually 
connect to a 'local area network' or LAN, i.e. a network of wires running 
through the building where the computer is located. (LANs aren't just for 
larger organizations though - in any situation where there's more than one 
computer there are benefits from networking them to share printers, files and 
so on.)

So:

 

 
your computer connects to a local network in order to access the Internet; 
and

 

it does so through a computer on the local network called a host which 
has access (perhaps via another higher-level network) to the global 
network. The host acts as a gateway between the local network and the 
global one.

How does it work?
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We'll look at this in more detail later in the module, but basically each 
computer connected to the Net has a unique address known as an IP 
address which enables any other computer on the network to locate it. This 
address is a set of four numbers separated by full stops, for example 
194.152.64.68. If you're reading this online your computer has been 
assigned a (temporary but) unique address by your Internet Service 
Provider. Again, we will see later how you can find out what your machine's 
Internet address is. To make it easier for humans, the four-number 
addresses are translated (by a computer known as a Domain Name Server 
or DNS) into words, for example t171.open.ac.uk. Computers on the Internet 
(and of course their users) can exchange files, electronic mail messages, 
and send one another pages like this one.

The following animation illustrates how two modems engage in a dialogue 
when a local computer connects, via a network, to a remote machine. This 
kind of dialogue is made possible by the standard protocols that govern how 
it takes place. You will be introduced to protocols later in the module. Click 
on 'LOG ON' to start the animation. Click on 'PSTN' and 'remote computer' 
for further information. A text description of the animation is available online.

 




 

There is no central control of the Internet. Anybody can connect a 
computer to it, provided their machine speaks the agreed technical language 
of the Net and they can access a host. This lack of central control does not, 
however, mean that the Net is chaotic. It does mean that it is a very unusual 
type of system, one which exhibits order without central control. The Internet 
works by virtue of the fact that all the computers connected to it speak a 
common technical language which is defined in terms of what are called 
protocols, in other words, conventions. The letters 'http://' in a web address 
indicate a particular type of protocol - in this case Hyper Text Transfer 
Protocol. Later in this module you will examine some of the key Internet 
protocols and study how they evolved.

The statistics of the Internet are staggering, both in terms of the numbers of 
users who are estimated to access it, and its rate of growth. If you would like 
to see current figures, visit NUA, an organization which maintains up-to-date 
Internet trends and statistics based on an analysis of survey data. This 
includes a 'How Many Online' section which estimates how many people use 
the Internet worldwide.

 

  
  
  

  
The next segment outlines What's in this module.
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What's in this module?

 This module consists of:
 

 

A set book, A Brief History of the Future: The Origins of the Internet by 
John Naughton, Phoenix Press, 2000. John is a member of the T171 
Course Team and wrote the original version of this module which he has 
since published as A Brief History. You can find out more about him from 
his website which also includes more information and reviews of the book 
itself.

 
A set of web pages to guide you through the book, extra material to 
supplement the set book, links to sources on the Web and elsewhere, self-
assessment questions, exercises, etc.

 
Online conferences such as your Tutor Group conference and the T171 
Forum for discussion of subjects covered in the module.

 A tutor marked assignment (TMA).

What you have to do

 
You have eight weeks to study this module and one week to do TMA 03. In 
those nine weeks you should:
 

 
Read the set book carefully.

 
Work your way through the web pages.
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Do the exercises. These will give you extensive personal experience of 
using the Internet and teach you to:

- find what you want on the Web;

- assess its quality and reliability;

- learn how to cope with information overload;

- learn how to communicate effectively using the Web.

 Participate in the online tutorial in your Tutor Group conference.
 Participate in the T171 Forum conference if you wish to.
 Do the assignment (TMA 03)

 

 [Source: Courtesy of Randy Glasbergen. © 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

  
  
  

  
The next segment discusses the Online tutorials.
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Online tutorials

 

By now you should be familiar with your Tutor Group conference and be an 
active participant in the discussions and activities taking place there. As 
mentioned previously these are an important part of the course helping you 
to learn by practice, experience and dialogue. As you become more skilled 
at working together online the aim is to involve you in more complex group-
working tasks.
 

 

There is one extended online tutorial planned for this module and it will act 
as preparation for a group project in Module 3. As with Module 1 the exact 
timing will be at your tutor's discretion but it is likely to run around half way 
through the module and will take place over a number of weeks.

Specifically this tutorial should help you with the following:

 

 understand the concept of protocols;

 
appreciate the difference between 'open' and 'closed' worlds with respect 
to protocols;

 
negotiate and implement group working protocols in relation to a specified 
simple task.

  
  
  

  
The next segement is: The culture of the Internet.
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The culture of the Internet

 

We have already defined the Internet as the global network of computer 
networks. This is true up to a point, but it misses out what is perhaps the 
most significant part of the system, namely the people who use it. The 
Internet is a great technological achievement. But it is also an incredibly 
powerful social system. It enables people to communicate and interact in 
ways that were never hitherto possible. It is also the first totally uncensored 
communications medium in history. And because it is an open-access 
system, anyone can join in provided they have access to some basic 
equipment and a communications link.

This means that the diversity of people and views on the network is as 
diverse as human life itself. For some beginners, this means that the Internet 
can seem an intimidating place at first - especially if their views about it have 
been shaped by sensationalist media coverage. Coming onto the Net for the 
first time makes some people feel they have had a very sheltered 
upbringing. It exposes them to people from very different cultures and 
backgrounds, with views unimaginably different from their own.

Like all social systems, the Internet subculture has evolved its own norms, 
codes of behaviour and established practices. One reason for studying the 
history of the network is that it helps to understand how these norms came 
about, and why.

 

  
  
  

  
The next segment is an introduction to Systems thinking
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Systems thinking

 

The Internet is a system, and in any system the behaviour of the whole 
cannot necessarily be inferred from the behaviour of its individual 
components. There is an old saying, 'the whole is greater than the sum of its 
parts', which goes some way towards expressing the same idea, though it 
ignores the fact that often the whole can be less than the sum of its parts.

This page seeks to provide a brief introduction to a way of thinking which 
takes this notion on board.

 

What is 'systems thinking'?

 

Basically, this is a way of looking at the world and the things in it which 
concentrates on wholes rather than on parts.

Systems thinking is based round a number of basic concepts centred on the 
idea of system.

 

What is a system?

 
The word 'system' is used a lot in everyday speech, and in many different 
senses. We need to be more rigorous, so I propose the following four-part 
definition:
 

 
A system is an assembly of components connected together in an 
organized way.

 
The components are affected by being in the system and are changed if 
they leave it.

 The assembly does something - carries out a task, fulfils a function.

 
The assembly as a whole has been identified by some observer who is 
interested in it.

Comments
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This definition (which is used by Open University Systems courses) seems 
deceptively simple, but it has some important implications which are worth 
teasing out.
 

A system is an assembly of components connected together in an organized 
way

 

The emphasis here is on the word 'organized'. The components of a clock 
piled together on a table and awaiting assembly do not constitute a system. 
And they could be arranged in an organized manner, but still left 
unconnected. Only if they have been connected in an organized way can 
they properly be regarded as a system.
 

The components are affected by being in the system and are changed if 
they leave it

 

As an example, think of a physiological system you know well - your body. 
Its components are organs like the heart, lungs, liver, brain. Clearly they are 
affected by being in the system - and are certainly changed if they leave it.

What this implies is that the system as a whole must have properties which 
cannot be deduced or predicted from an inspection of the components done 
in isolation. These fundamental or system-level properties derive from the 
interaction of the components and are sometimes called emergent 
properties because they are seen as 'emerging' from the wholeness of the 
system.

As an illustration, consider the gas ammonia. It is a compound of two gases 
- nitrogen and hydrogen - both of which are colourless, odourless and 
tasteless. But when they are combined to form ammonia the resulting gas 
has an unforgettable, choking, pungent smell. One could say that the smell 
of ammonia is an example of an emergent property - that is to say a property 
possessed by the whole which is not possessed by either of the parts.

 

The assembly does something

 

This part of the definition covers two aspects of systems: firstly, a system is 
a dynamic entity; secondly for something to be legitimately identified as a 
system it must behave as if it has some purpose. Different observers may 
disagree about the purpose, incidentally. One person may think that the 
market in a commodity like sugar or coffee is an efficient system for 
matching supply and demand. Another may think the market is a system for 
oppressing workers in the Third World by depressing sugar or coffee prices.
 

The assembly as a whole has been identified by some observer who is 
interested in it



 

This brings out the notion that systems are, at base, personal constructs - 
personal orderings of reality (see the example about commodity markets 
above). Systems, someone once said, are often artefacts rather than 
discoveries: we create them, not stumble upon them. Different people can 
observe the same sets of components and perceive totally different kinds of 
system among them. As an illustration, the constellations (Orion, Sirius, the 
Great Bear etc.) that people perceive in the night sky are subjective 
groupings of a particular set of real-world objects in the sky.
 

Why is systems thinking needed?
 There are many reasons, but three in particular stand out:

 

 
Many difficulties and phenomena which arise in the world can only be 
understood by looking at them in systems terms.

 
Policy initiatives or managerial decisions which involve intervening in 
systems without understanding them may lead to unintended 
consequences.

 
The technical infrastructure of Western society requires the construction, 
maintenance and development of complex systems.

What's involved in systems thinking?

 

Essentially, thinking systemically. Note that I did not say systematically. The 
two words are quite different. 'Systemic' means of, or pertaining to, a 
system. 'Systematic' means having a method or a plan. A person could 
therefore be said to be thinking systematically without being in the least bit 
systemic, or vice versa.

Systems thinking isn't easy, partly because we are conditioned to think in 
exactly the opposite way - i.e. to look at things in isolation, to focus on 
components rather than whole-system behaviour. This kind of component-
focused approach is called reductionism, and it can be very powerful and 
helpful. It is, for example, the kind of thinking which underpins much of 
modern science. But it falls down when one is trying to understand the 
behaviour of wholes.

We also tend to think in simple cause-effect terms - i.e. to assume that a 
particular effect has a single cause. Yet many 'effects' in real life are the 
outcomes of a web of multiple causes.

Finally systems thinking is difficult because it's hard to take an all-
encompassing view of anything complicated.

Systems thinking involves trying to break free from this conditioning by 
encouraging us to:

 

 focus on wholes and emergent properties rather than components;
 pay greater attention to the ways components interact;



 

be willing to take multiple partial views of things. Imagine the Albert Hall 
with the stage set up for a concert by a large orchestra. Imagine also that 
the only way you can get a general impression (a holistic view) of the 
Albert Hall is by taking a slice through it. If you cut through near the edge 
you will learn something from the section - the shape of the roof, for 
example. If you take a horizontal slice you may learn a great deal more 
about the building and its function. The point is that it's impossible really to 
see the Albert Hall as a whole, but each slice gives an impression of the 
whole, even if it is only a partial view.

 
Look at things from different perspectives - the commissionaires (in the 
Albert Hall case), the orchestra conductor, the audience in the stalls, the 
students up in the 'gods', etc.

 
In the exercise in Section 1 you will be looking at different aspects of the 
Internet and trying to get a picture of the whole thing in all its unimaginable 
complexity and diversity.
 

How does systems thinking differ from other kinds of thinking?

 
It's different from reductionist thinking because it focuses on wholes rather 
than parts.

 
It tends to be synthetic (focusing on how things fit together) rather than 
analytic (focusing on taking things apart for further analysis).

 It's based on the use of a small number of basic concepts.

  
  
  

  
That completes 'About Module 2'. Next comes Section 1: 
What is the Net anyway? Introduction - the nature of the 
beast.
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Introduction

 

Welcome to Module 1. I'm Martin Weller, and I am the author of this module. 
Module 1 is built around a set book, Accidental Empires (which I'll mention 
later). There is a lot to read and make notes on in this module, but there are 
a number of exercises and tutor group activities which will help you with this 
and help you to make sense of what you have read.

There are self-diagnostic forms at the end of each section, which you can fill 
out to give yourself a record of how well you feel you have understood that 
section.

This module will use the story of how the personal computer came to be one 
of the defining technologies of our age as a vehicle for teaching about the 
underlying technology, the social impact of computers, the computer 
industry itself and the processes that drive technological development. The 
story is a fascinating one, full of great ideas, strong personalities and 
individual tales of success and failure. It is a compelling tale in its own right, 
but it also provides the perfect context for teaching. Many computing 
courses teach what a microprocessor does, but this one will also explain 
why Intel is such a rich company.

However, while this module tells the story of the development of the PC, it is 
important to realise that this is not a technology history course. Rather, it is 
about computers and software and the computer industry. It is more 
important to have an appreciation of how the IT industry operates in general, 
say, than it is to know the exact date Microsoft was founded. If you are 
interested in any of the following questions, you should enjoy this module:

 

 
How did Microsoft get where it is today?

 
What goes on inside your computer?
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Why do computers keep changing?

 
Why do some people prefer the Apple Macintosh to the IBM-compatible 
PC?

 
What was IBM's role in the development of the PC?

 
Why does Bill Gates inspire such strong feeling?

 
What impact do computers have on society?

 
What factors affect the technology we use?

 

The structure of the module is fairly simple. It is based around a set text: 
Accidental Empires by Robert X. Cringely (Penguin, 2nd edn., 1996). This 
provides the basic story, and I have built upon this story through the 
academic material in this module. Most of the sections of this website relate 
to chapters of the book, exploring further the issues raised by them. 
Associated with each section is an exercise designed to develop your 
knowledge and study skills. There are also some activities which you should 
perform in your tutor group. At the end of the module is an assignment, 
which will be marked by your tutor and which constitutes your assessment 
for this module.

This About Module 1 section is not based on a chapter of the book, but is an 
introduction to the module. Like the other sections, this one is divided into 
several small segments. Each segment covers a different topic. You should 
work through the segments in the given order, although if you would also like 
to explore you are free to do so. The division of each section into segments 
allows you to return to any particular topic quite easily.

I hope you enjoy Module 1, and that when you have completed it you feel 
more comfortable in talking about computers and coping with this rapidly 
changing field.

 

  
  
  

  
The next segment sets out the objectives for Module 1: 
Objectives  
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Objectives

 

The story of how the personal-computer industry came to its present state is 
a fascinating one, but this module teaches more than just the history of the 
PC. It uses the story of the PC to look at a number of different issues. So 
before you embark on the story I would like to tell you what you might expect 
to learn by the end of this module, what it is about, and just as importantly, 
what it is not about.

After studying this module you should be able to:

 

 
give a coherent and informed account of the development of the personal 
computer;

 
identify the key people, organizations and technologies who have played a 
part in the development of the personal computer;

 
explain the basic architecture of a computer and the functions of its main 
hardware and software components;

 
appreciate the cultural context in which technological developments take 
place;

 understand the key business concepts specific to the PC industry;

 
talk comfortably about the current issues in the PC industry;

 recognize familiar trends in new developments;

 
write a report on a relevant issue;

 
find and assess relevant information.
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This is quite a list. You should look over it carefully and think how well your 
current knowledge meets these objectives. This will give you some notion of 
the progress you make throughout the module. It might be a good idea to 
bookmark this page and to return to it frequently to check how well you feel 
you are progressing.
 

  
  
  

  
In the next segment you will look in more detail at what this 
module is, and isn't about.  
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What this module is, and isn't, about

 

There are many different aspects of computing to learn about. Each aspect 
is relevant to different types of people. It is important to identify from the 
outset what this module covers, and just as importantly, what you will not get 
from it.

This module is emphatically about the microcomputer industry, and not the 
computer industry in general. It is not concerned with the detailed history of 
computing, nor is it concerned with the large computers, called mainframes, 
that were the dominant means of computing before the invention of the 
microcomputer. Mainframe computers will only be mentioned in comparison 
with microcomputers. Microcomputers are so-called because they use a 
microprocessor for their computation. They are often referred to as personal 
computers (PCs). This module focuses on the story of the PC industry, and 
how the personal computer came to be one of the leading technologies of its 
age.

Through your study of this module, you should develop an appreciation of 
the significant technological steps in the development of the personal 
computer. You will look at how the main companies in the PC industry 
started, who the important people are and what their products do. You will 
read about companies such as Intel, Microsoft, Apple and IBM, and learn 
about the importance of figures like Bill Gates, Steve Jobs, Don Estridge, 
Steve Wozniak and others. You should come to understand why 
technologies such as the graphical user interface (GUI), the microprocessor 
and operating systems are important.

In trying to tell you what the module is about I have emphasized three 
themes which form the basis of the industry, and this module. They are: 
companies, personalities and technology. These are, of course, intertwined: 
companies are formed by personalities to produce technological products. 
However, the companies can go out of business, the personalities can 
change companies, and the technology can become obsolete. In studying 
this module you should bear these three themes in mind. To help you, at the 
start of each section the important members of each theme in that section 
are listed. This will help you focus your reading. For example:
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Microsoft

 

Bill Gates

 

Windows 95

 

 

 

The module should give you an overall appreciation of many different 
aspects of the computer world. This understanding, in turn, should help you 
to acquire the ability and confidence to learn, live and work within the world 
of personal computers.

This is not a programming course, so you will not become a software 
developer by the end of it. Nor does it teach about specific hardware in any 
detail, so it will not make you a hardware technician. Neither do we cover 
computer science theory in any depth. That is, you will not learn about logic, 
systems theory or design principles in any detail, although it may spark your 
interest in these areas.

I hope this course will provide you with a basic grounding which will enable 
you, if you want, to go on to study further computing courses, or to develop 
your computing expertise further.

 

  
  
  

  
In the next segment you will look at the set book Accidental 
Empires , and find out why we chose it: Accidental Empires  
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The Book - Accidental Empires

About the book

 

It is interesting to stop and think about the computer you are using today. 
Need it look and perform in the way it does? Imagine an alternative universe 
where microprocessors have just been invented. Do you think personal 
computers will end up being as successful there as they are here, or looking 
the same? Will the applications be similar? I suspect that if the development 
of personal computers were to happen again from scratch, there would be 
some similarities with our present situation, but there would also be 
enormous differences. I also suspect that different people, companies and 
technologies would be involved.

The set book for this module is called Accidental Empires, and this title 
reflects some of what I have been suggesting above. This title implies what 
the book aims to demonstrate: that the PC revolution was, in many ways, 
accidental.

It is important to identify the basic theory or premise of any book, journal 
article or report you are reading. Sometimes this will be made evident by the 
author, and sometimes you have to uncover it yourself (indeed the author 
may be trying to hide it). This basic premise sets out what the book will try to 
prove, it provides the theme for the story. Sometimes the evidence the 
author supplies will back up their claim, and sometimes it will seem a little 
contrived to meet their theory. You should also bear in mind that the author 
has an interest in making their basic premise seem valid, either because it 
will give them personal prestige or for the sake of convenience. To this end 
the evidence they supply and their interpretation of it may be selective. You 
should bear these considerations in mind when reading any of the texts 
associated with this course (including this one).

Robert Cringely, the author of Accidental Empires, states the basic premise 
of his book very clearly.
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In 1990, $70 billion worth of personal computer hardware and 
software were sold worldwide. After automobiles, energy 
production, and illegal drugs, personal computers are the 
largest manufacturing industry in the world and one of the 
great success stories for American business.

And I'm here to tell you three things:

1. It all happened more or less by accident.

2. The people who made it happen were amateurs.

3. And for the most part they still are.

(Cringely, Accidental Empires, p. 4)

 

 
Whether Cringely is justified in this claim is something you can decide for 
yourself at the end of the module.
 

Why this book?
I should first issue a few health warnings regarding Accidental Empires.

Firstly, this is not a typical set book for an academic course. It is written in an 
informal style, and uses colloquial language. It also contains the occasional 
swear word. I have chosen it in preference to more conventional academic 
books because I feel its style conveys the nature of the PC industry better 
than any other book I have read. I believe that the personal computing 
industry is not like most other industries - its companies are different in their 
structure from most others, its leading personalities are often very different 
from those you will find in equivalent positions in other industries, and its 
technology is staggeringly different. So this course has to be different from 
other courses, and therefore the set text is also different. Cringely's style is 
very personalized and this tends to provoke strong reactions. Some people 
enjoy it and others find it irritating. Whatever your reaction you should 
consider whether this influences the information you take from this material. 
Cringely's style is very obvious, but other times an author's style may be 
more subtle - and you may not realise you are being influenced by it.

My second health warning is that the book has a very American perspective. 
The author frequently uses 'us' to mean Americans, and he makes reference 
to the state of the US economy. There are occasional American cultural 
references which are not particularly relevant to an international audience. 
Although this may occasionally irritate you, it is worth remembering that the 
story of the computing industry is primarily an American one (although the 
story of computers in general is not, since there were many important 
contributions worldwide to the development of the technology). It thus makes 
sense to view the industry from a US standpoint.



 

Another factor which might influence your judgement of the book is that 
Robert X. Cringely is reputed to be a pseudonym. The author is in fact a 
journalist. The Cringely name was developed by InfoWorld magazine, and 
the journalist used to write a weekly industry column under that name. He 
has left the magazine since, and other journalists write the Cringely column. 
There is some dispute as to who actually owns the Cringely name. From a 
reader's perspective you need to ask yourself if this makes any difference. 
Do you give less credence to the author's observations because of it? Does 
it make the author less accountable? Or does it have no effect? To simplify 
matters, throughout this module I will refer to Cringely as if he were a real 
person.

My last health warning is one that applies to any historical account, be it 
recent or ancient history. Although the book is by all accounts factual and 
truthful, there are certain problems in taking any one account. The author 
could not be present at all the events he describes, and thus he must rely on 
the accounts of others. He also has his own views and beliefs which will 
influence what he writes. It is interesting with any historical account to 
compare different versions of the same event - you will often find subtle (and 
occasionally not so subtle) differences. These do not arise because the 
authors are necessarily being dishonest, but because everyone interprets 
events in a different way. I am sure you have from time to time had 
disagreements with someone in which you have both interpreted each 
other's comments in a way the other person did not expect. There is no easy 
solution to this; even accounts that are written in a very factual manner are 
still subject to it. You should just be aware that what you are reading is one 
account of the events, but there will inevitably be others.

So why did we choose this book by this author? Cringely is very well placed 
to tell the story. He has been a computing journalist for many years. He has 
frequently spoken with all of the important personalities in the industry, and 
has watched it grow from the beginning. The book has been generally 
acknowledged to be accurate and the author to be astute in his 
observations. The book is thus a very authoritative view of the industry, and 
it is written in a style we think suits this course and the topic.

The book provided the basis for a three-part television series, which was 
shown on Channel 4 in the UK. It was called Triumph of the Nerds, and 
featured interviews with most of the prominent figures mentioned by Cringely.

During this module I shall direct you to read relevant chapters of the book. I 
hope that you enjoy reading it, and are interested enough to read the 
chapters that are not covered here at some later stage.

Recommended reading 

Triumph of the Nerds - this is the web site to accompany the television 
series and contains lots of useful links and information.

 

http://www.pbs.org/nerds/


  
  
  

  
In the next segment you will look at how this module is 
structured and how you should study it: Studying this module  
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Studying this module

 

Module 1 is divided into sections, and these sections are in turn divided into 
segments. Each segment is on a separate page. The sections are shown on 
the Module 1 contents page, which you can go to at any time by clicking on 
the Module 1 button in the blue sidebar. At the top of each segment, the 
other segments in that section are listed. You should therefore always have 
an indication of where you are in the material. At the end of each segment 
there is also a 'Where next' link indicating where you should go next.
 

Format of the sections

 
Each section follows the same format. The structure is as follows:

 

 Introduction - this is the first page and introduces the section.

 
Segments - there are then a number of linked segments, each exploring 
an issue raised by the book.

 
Exercise - most sections have an associated exercise, which develops 
study skills you will find useful in this module and in future studies.

 
Summary - there is then a summary page, which summarizes what has 
been covered, lists topics you might want to discuss in your Tutor Group 
conference, a list of recommended reading, and a self-assessment form.

Introduction

 

The introduction page is arranged as follows:

The important companies, personalities and technologies discussed in each 
section are listed in a table at the start as shown below. This is to help you 
summarize the important elements. The relevant chapter of the book is also 
shown.

 
 

Company

 

Personality

 

Technology

 Based on Accidental Empires, Chapter X, Title
 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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There is then a brief introductory segment, which will give you the 
background for the bit of Accidental Empires you are to read.

You are then directed to read a chapter, or section of the book.

 

 Read the whole of Chapter X

 

Segments

 

You will then go through the various segments of the section. Each segment 
is on a different web page and explores an issue raised by the book. At the 
end of each page there is a Where next link which will take you onto the 
next segment. Also at the bottom of each page is a Done button. By clicking 
this a tick will appear. This allows you to record your progress through the 
module. Further information on this feature is given in Course overview.

At the bottom of some segments there is a recommended reading list of 
books or websites. You are not expected to read these, but they may be of 
use to you if any one topic has sparked your interest, or for the TMAs.

There may also be some additional resources. These will be video clips or 
animations which we have provided for you. The video clips can take a long 
time to download and are not essential, but they are often useful for making 
a topic or personality become more memorable. The animations are useful 
for providing a visual representation of processes which are difficult to 
explain in text. These will certainly aid your understanding of a concept, but 
again are not essential. A 'script' of each video clip and animation is also 
available which you may find helpful to read if you have problems viewing 
them.

 

Exercise

 

There is an exercise in most sections. These cover study skills such as 
critical reading, note taking, reviewing current literature, essay writing, and 
so forth. You should complete all of the exercises, as they will help you 
understand the course and you may be asked to provide evidence of having 
done them.
 

Summary

 
The summary page contains a prompt suggesting you discuss any issues 
raised by the section in your Tutor Group conference or in the Forum.
 

 
In this section we have covered the following topics:

 

 
Subject 1

 
Subject 2

 etc.



 

There is then a quick review, which covers the important topics raised in the 
section. There is also a self-assessment form which you can complete to 
rate how well you feel you have understood the main points in the section. 
You can use this to see if you need to go back over any segments before 
moving on to the next section.
 

Study guides

 
The study guides represent the main way you should approach the material. 
They each cover a two-week period and indicate what you should be doing 
in terms of reading, exercises, and tutor group activities.
 

Coping with overload

 

One thing you learn as you study is how to cope with the workload. It is often 
difficult to offer advice on this - what is time consuming for one student is 
done quickly by someone else. However, new students in particular often 
find it difficult to know how to cut down on workload. Obviously it is best to 
do all the work but if you find time is short then here are some tips:
 

 

1.  Make sure you have read all the relevant material in the book and on 
the website.

2.  Look at any exercise associated with that work and check if you will 
definitely benefit from it. If so, do it. If you are pressed for time you 
may like to read it only.

3.  If you find yourself short of time, do not feel compelled to read all of 
the conference messages. Be selective about which conferences you 
read - the important ones are your Tutor Group conference and the 
T171 Notice Board.

 

  
  
  

  

As well as the material on the course website and in the 
book your tutor will be running online tutorials within your 
Tutor Group conference. The next segment gives further 
information on these: Online tutorials.
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Online tutorials

 

During each module there are several group exercises or 'online tutorials'. 
These are in addition to the face to face tutorials that you will attend. The 
online tutorials will be conducted in your Tutor Group conference in 
FirstClass (you will find this on your FirstClass desktop labelled with your 
tutor's computer user ID e.g. AOUT171 xxet9 TG).

Each activity will be explained in advance by your tutor and will normally 
take place over a number of weeks. So you should get into the habit of 
looking in your Tutor Group conference regularly to find out when tutorials 
are happening and what you need to do. Please let your tutor know in 
advance if you are unable to participate in a particular tutorial since other 
members of your group may be relying on your contribution.

In this module three online tutorials are planned.

 

Orientation
 This tutorial should help you with the following:

 

 getting to know your fellow students;
 using the FirstClass environment;
 thinking about the course ahead.

Writing online

 
This is a group activity where you will critically examine different pieces of 
online writing. It should help you with the following:
 

 developing critical reading skills;
 writing effectively for an online audience;
 working as part of an online group.

Preparing for TMA02

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 
In this tutorial your tutor will provide some advice on preparing for TMA02 
and looking back over this module, which you can discuss in your Tutor 
Group conference. It should help you with the following:
 

 working on TMA02;
 discussing issues relating to the TMA;
 reflecting on the content of Module 1.

  
  
  

  
Next, you should go to About Module 1 - Summary.
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About Module 1 - Summary

 
In this section you have looked at the basic structure of Module 1. This has 
laid the foundation for the material which will follow.
 

Conference

 
You might like to discuss the following in your Tutor Group conference, or in 
the Forum.
 

 What you hope to get from this module.
 Your initial impression of the set book.
 Anything else of interest relevant to this section.

Quick review
 The objectives of the module.
 The three themes of the module.
 The use of a set text to tell the basic story.
 Why we have selected Accidental Empires.
 The health warnings about Accidental Empires.

 
The structure of the module, including sections, segments, exercises, 
online tutorials and tutor group activities.

  
  
  

  
Section 1 looks at the some basic principles of a computer: 
Background material  
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Welcome 

Welcome to T171

 

Please read the Course Guide before starting this section. 

Hello, the T171 course team would like to welcome you to the course, and 
more specifically, this course website, which is where you will spend much 
of your time in 'cyberspace' in the coming weeks. We hope you enjoy the 
course - and find it as interesting to study as the course team did to develop.

T171 assumes some technical capability from students at the outset. It is not 
a course for complete computer or Internet novices.

You should also be able to use a web editor to produce simple web pages. 
This is not absolutely essential, since some guidance on using a web editor 
is provided in the links below. However, if you have never produced a web 
page before be aware that there may be an additional workload early on in 
the course as you learn how to do this.

 

 

One of the references for this course is the book 'Computer Concepts' by 
Parsons and Oja. The book does not cover all of the material in the course 
but we feel that it is a valuable resource for an introductory course on 
computers.
 

Before the course starts

 
There are a number of things you need to do before the course starts. You 
need to:
 

 
install the appropriate software from the LTS On-Line Applications CD-
ROM. Read the section 'What to do at the start' in the Course Guide for 
further guidance on this;

 
set-up and practise using FirstClass following the instructions given in the 
links below;

 
if you are inexperienced at using a web editor, then do the Netscape 
Composer tutorial given in the links below;

 
read the rest of the pages that link from this Welcome page in the relevant 
links below.

Relevant links



 

The links below contain material to help you prepare for your studies and 
information of relevance to the whole course. You can read them in any 
order you wish. There is a lot of material here but you should at least look at 
it before the course starts so you are aware what material is here and can 
refer back to it as you study the course. If you need to build up your skills in 
using FirstClass or in creating a simple web page you should complete the 
FirstClass exercises or the Netscape Composer tutorial before going on to 
study Module 1.
 

 

Word counts: Some of the assignments on this course will have word limits 
that you are expected to observe in producing your answers. We would like 
to give you some advice on why we apply word limits and how to observe 
them.

The costs of working online: Connecting to the Internet will involve some 
costs, whether in increased phone bills or payments to an ISP. This page 
gives some advice on ways of cutting costs.

Using the Web: There is a lot of information available on the Web, and you 
may find some of it offensive. Here is the course team's view on this.

Plagiarism and copyright: During the course and beyond you will use the 
Web as a resource. It is important to know what is acceptable usage in 
terms of assessment and legally. The issue of copyright on the World Wide 
Web is an important one. You should make sure you are familiar with your 
rights and responsibilities.

Groupworking: T171 involves collaborative working with the other students 
in your tutor group. Here is an explanation of why the course team considers 
groupworking an important skill in relation to the new communication 
technologies

Tips on using your computer safely and comfortably: This discusses some of 
the health and safety aspects of using a computer.

 

Computer conferencing



 

Computer conferencing: Conferencing is an important part of T171. Please 
read this carefully as there is some useful information here.

Installing and using FirstClass: This is the software used for computer 
conferencing in T171. You should make sure you are familiar with its basic 
use before the course starts. This page contains links to exercises that can 
help you to build up your skills in using FirstClass.

Behaviour in computer conferences: You will be communicating with many 
other students through the conferencing system. Every student has a 
responsibility to maintain an appropriate educational environment. This page 
sets out the standards of behaviour the OU expects from all conference 
users.

How students can make conferencing work: This paper is by Ben Plumpton 
of the Open University. This looks at how you can get the most out of online 
discussions. (This paper will open up in a new browser window.)

 

Using HTML editors and creating web pages

 

Choosing and using an HTML editor: The type and structure of HTML files 
that some HTML editors produce can cause problems when they are zipped 
up as part of your TMA and submitted for marking by your tutor. This page 
gives advice on how to avoid these problems by choosing a suitable HTML 
editor.

Netscape Composer tutorial: Netscape Composer is a simple HTML editor 
which is installed automatically as part of the Netscape Navigator software 
(supplied as part of the On-Line Applications CD-ROM). It has been found to 
be reliable and does not seem to cause problems when files are zipped and 
submitted for marking by your tutor. A short tutorial on creating web pages 
using Netscape Composer is given here.

Good web design: This page gives a short introduction to web design, some 
principles of good design and some links to other sites if you want to explore 
the subject further.

 

The T171 website



 

The T171 website: The website is quite large. You are guided through it by 
the links on each page. Here is a description of the website, including a key 
to the various navigational aids.

The course overview: This provides a handy summary of your progress 
through the website - and explains what ticking the Done button in the 
'Where next?' box at the bottom of each section page means.

Viewing the T171 website: You have a certain amount of control over how 
you view these web pages. Here are some suggestions for how to get the 
best from this site.
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Word counts
What is included in a word count?

 Obviously the body of your answer is included but also included are;
 

 headings

 
the content of any quotes that you use (including the reference for the 
quote). A quote should be short and illustrate the point that you make with 
your own words.

 

For example:

The suite of protocols that underpin the Internet is TCP/IP. Their 
significance and importance to the Internet can not be underestimated. 
John Naughton (1999) expresses this in the following way;

'TCP/IP is to the wired world what DNA is to the biological one'.

What is not included in a word count?

 
The contents of tables (unless they are include a large amount of text as a 
way of circumventing the word count).

 
Evidence that are asked for as part of the TMA such as FirstClass 
messages or completed exercises.

How to count the words on your web page.

 

Netscape Composer, the web page editor we recommend on T171, does not 
have a word count feature. To check the word count, copy and paste the text 
you want to count, into a new word-processor document.

You could also open the whole web page in your word-processor, but if you 
do that, do not save it when you close your word-processor down. (This 
would make serious changes to your page.)

 

Why is it important to have word counts?
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Writing concisely is an important skill in many fields. The TMAs provide a 
word count to guide you in answering a question. The word count is the 
length of a complete answer to the question. You should aim for your 
answer to be within 10% above or below the stated word count rather than 
to hit the word count exactly! Hence for a question with a word count of 500 
words you should aim for between 450 and 550 words.

If your answer is too long you will need to edit your work to focus your 
answer. It is worth rereading the TMA question and cutting out anything 
which does not directly address the question. Each part of an answer that is 
more than 10% over the stated length may result in a deduction of around 
one mark for each additional 10%, so you could easily lose five marks by 
exceeding the 10% margin on each of five parts of an assignment.

If your answer is too short then you have not answered the question in 
sufficient depth. Again it is worth going back and rereading the question. 
Think about the making your descriptions fuller. Try to imagine that you are 
writing for an interested friend rather than your tutor. If you are writing for a 
friend you will need to explain the background to your answer and make 
sure that you explain any new terms fully so that your friend understands 
them.

 

 
  
  
  

  
Use the Back button on your browser to return to the 
previous page.  
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The costs of working online

 

You have probably been reading these instructions online, and so may have 
been running up telephone costs depending on your ISP. Your Internet 
Services Provider usually gives you a number which your computer's 
modem dials to connect to the Internet. This can be charged at the local call 
rate or it can be an unmetered number, where you are not charged for the 
call, no matter how much you are online, instead you pay a flat fee. There 
are two elements to the cost of working online - the phone charges for 
making a call when using a modem and the fee you pay to an ISP. You can 
alter the amount of each element depending on the ISP and package you 
select. The best deal for you will depend on how much you use the Internet 
and when you access it. The main types of packages offered by ISPs are:
 

 

●     Free ISP, pay telephone charges - many ISPs do not charge a fee for 
access, but you must pay the telephone charges for being online, 
which will vary according to the time of day.

●     ISP charge, restricted unmetered access - some ISPs charge a 
monthly fee which provides unmetered access at certain times, for 
example evenings and weekends, or a set number of hours per 
month. Access outside of these restrictions is charged at the normal 
rate.

●     ISP charge, unlimited access - for an increased monthly fee you can 
have unmetered access at any time.

●     Unmetered access in exchange for taking other services - some ISPs 
will offer unmetered access, either at restricted times or at all times, 
in exchange for the user taking additional products or services, for 
example by switching your telephone provider to that company.

 

 

There are other, sometimes unusual, deals available, but these are the main 
ones. Depending on your usage of the Internet, and the deals available 
different packages will be suitable. A good site for viewing all the deals 
available and the opinions of subscribers is Arab.net. ( http://www.arab.net/
isp-directory/ ). If you are not sure if your current ISP deal is the best one, 
then take a look at this site.
 

Tips for reducing online time
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As well as choosing the best ISP deal for your needs here are some more 
tips on reducing the amount of time that you are actually online. These will 
only reduce costs if you do not have unmetered access, since they relate to 
saving time online, but the amount of time you are online may be an issue if 
you only have one telephone line which other members of the household 
wish to use. In T171 you can reduce the amount of online time by:
 

 

●     Using FirstClass Personal - this is an offline reader for the 
communication software we use in T171. It is explained in the 
FirstClass documentation on the LTS Online Applications CD. It 
allows you to connect briefly, download all the messages in your 
mailbox and the conferences you have selected and then disconnect. 
You can then read the messages at your leisure.

●     Use the offline versions of the website - in the Study Calendar section 
of the T171 website you can download zip files which contain 
sections of the website. You can unzip these on your hard disk, so 
you can view the web site offline.

●     Cache pages - if you want to read several pages from a web site then 
you can go to each one without reading them. If you then disconnect 
from the Internet the pages you have viewed will be stored in your 
computer's cache, so you can view them offline, taking as long as 
you want to read them.

 

 
  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Using the Web

 

The most powerful thing about the World Wide Web is that anyone with 
access to a web server can publish anything. It is a powerful vehicle for free 
speech. However, this also has some drawbacks. Much has been made 
about offensive material on the Web, such as pornography, racist and 
derogatory material, and so on. The media have exaggerated the amount of 
this material on the web, in my opinion, but that is not to deny that it exists.

Using the web is intrinsic to T171 - it could not be otherwise. To restrict you 
to only viewing the T171 website would not be useful, nor indeed would it be 
possible given the method of access you are using. During the course you 
will be required to look at sites on the web which we think are interesting. 
We have naturally not directed you to any sites which are obviously 
offensive. However, we cannot be responsible for all of the material on the 
Web. There are millions of web pages in existence, so we could not possibly 
vet them all.

The Web is very large, and in a single click you can move from the T171 
website to a very different one. We have tried to make it clear in the material 
where a link points to an external site (by making the link red in colour). You 
should not be afraid of coming across offensive material accidentally, the 
nature of a site is usually made clear in the link that takes you to it. The 
definition of offensive material is problematic, for example, some people find 
the contents of daily newspapers offensive.

Ultimately it is your responsibility. We can only be responsible for material 
which is on the T171 website. If you think a site may be offensive to your 
tastes, then simply avoid it. Material contained on another web site is 
beyond our control. When the course directs you to look at a page on the 
web it is analogous to us sending you to a library or to a newsagent - there 
may be offensive material available there, but we will not send you directly to 
it.

I do not wish to be a scaremongerer, most people use the Web perfectly 
happily, without coming across offensive material, unless they deliberately 
seek it out. The Web contains a wealth of information about any interest or 
hobby you may have, and this is the real reason it has spread so quickly.
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Click the back button in your browser window to return to the 
previous page.  
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Plagiarism and copyright

 

One of the reasons the World Wide Web has grown so quickly, and why it is 
so interesting, is that anyone can publish (almost) anything on it. This raises 
a number of problems, however, particularly with the issue of copyright. It is 
very easy to find information, images, audio and video files on the Web. You 
can then easily save them and incorporate them into your own material. This 
ease of copying means people often make the mistake of assuming that 
everything on the Web is freely available. This is not the case.

Here are some general rules of thumb you should bear in mind:

Just because something is on the web does not mean it is freely available 
for you to use in your own work. As with any material which is protected by 
copyright, you should seek the author's permission if you wish to use it.

With text you can use up to 5% of any one piece of work without seeking 
permission. With images, sound, animations, and video clips, you should 
seek permission, unless you are specifically told you can download and use 
them freely.

Bear in mind that information published on the web may have been put there 
by someone who does not hold the copyright to it. Simply because material 
appears on the Web does not mean that it is in the public domain, or that it 
has been published legitimately.

If you wish to reuse a lot of material taken from the web, you should make a 
link to the page where it appears, rather than incorporating it into a page of 
your own. When you provide links you should place them in an appropriate 
context, and identify the site to which they connect.

Copyright law allows students special concessions but these are very 
limited. As a student you may use copyright material for your own personal 
study purposes only. This includes using copyright material submitted as 
part of an assignment for assessment. If you later want to use the same 
material for any other purpose, you must seek permission.

You should never alter images or other copyright material (except that 
illustrations may be resized, and editorial deletions can be made to texts so 
long as these are clearly indicated).
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Plagiarism

 

In T171 you will be encouraged to use the Web as a resource for your 
assessment. This does not mean you should copy chunks of text from other 
websites however. You can quote from other sites, but such quotes should 
always be acknowledged. You should reword any material, to demonstrate 
that you have understood it, rather than simply copying it. Using powerful 
search engines it is relatively easy for markers to find text you have lifted 
from another site.

You should always acknowledge the source of any 'third party' material you 
include in your own work. Failure to do so will be interpreted as a deliberate 
attempt at plagiarism. The Arab OU takes plagiarism very seriously. You 
should consult the Arab OU for further information, but when detected 
plagiarism can result in a range of measures from receiving a zero score for 
the whole assignment to being expelled from the course. It is your 
responsibility to ensure that your assessment is properly referenced 
and is your own work. 

 

Referencing

 
See the guide on how to correctly reference electronic sources of 
information, including websites.
 

 
  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Why work as a group?

 

For many students their first reaction when asked to work as a group is to 
ask, Why? People often like working on their own, and working as a group 
can be time consuming and frustrating. So why are we asking you to do it?

Below are some of the reasons why we think groupworking is important.

 

Groupworking is an important skill

 

The Qualifications and Curriculum Authority (QCA) has identified the ability 
to work with others as a key skill which should be developed in education. It 
is also one of the highly rated 'transferable' skills which employers look for in 
their graduates. Nowadays, nearly all undergraduate programmes in UK 
universities have some element of groupworking built into them.
 

It is the way people will work in the future

 

More and more people find they are required to work with others in a team. 
Often this is within the workplace, but increasingly it involves working with 
people who have never met face-to-face and are located in different 
countries.
 

 
Groupworking is a skill which already has direct relevance to the working 
practices of many organizations - and is likely to be more and more in 
demand.
 

The Internet is about community

 

It is a common misconception that the Internet is just a big pipe which can 
be used for pumping lots of information at people. However, this misses an 
important aspect of the Internet - that it is a two-way medium. The best uses 
of the Internet arise when it is used as a communication medium. This 
involves creating a community and exchanging messages with others. An 
Internet-based course which doesn't utilise this aspect would be making 
poor use of the medium. Previously in distance education it has been difficult 
to create dialogue between students, but the Internet opens up new 
possibilities. For instance the online education researcher Hiltz claims that, 
'Collaborative learning designs are more effective for online learning than 
pedagogical approaches that emphasise individuals working alone with 
materials posted online'.
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Groupworking benefits learning

 

There has been some research performed which argues that working as a 
group promotes a deeper understanding of a topic and a greater degree of 
critical thinking. This is probably because individuals get to test their 
understanding against that of others and refine it accordingly. People bring 
different skills and personalities to a group - which means the tasks and 
understanding they can achieve as a whole are greater than that of the 
separate individuals, 'the whole is greater than the sum of the parts'.
 

Learning is a social activity

 

Many people view learning as something which takes place in a social 
context. When you are at school you do not exist in isolation but have 
relationships with other children and teachers. This shapes your learning 
experience. By learning in a social context the diversity of opinion and 
circumstance is made evident in a way that does not occur if you read the 
material in isolation. You may even make friends and enjoy working with 
your fellow students - groupwork can be fun!
 

Groupworking takes time to master

 

Working as a group, and particularly working online where many of the 
normal social cues are absent, is quite a difficult skill. It is one of those skills 
which is really only developed with practice. This is why the group activities 
in T171 are structured so that even if the group as a whole doesn't 'gel' your 
marks for your TMA are not affected - it is your individual work and your 
reflection on how the group process has operated which gain marks. On 
later courses you may find there is a mark for the overall group component. 
Groupworking is a fragile thing - it works best if everyone takes part. If one 
group member thinks it won't work, then invariably it won't since that 
individual forms part of the group. You should view the groupwork in T171 
as an opportunity to explore the possibilities and difficulties of working in this 
manner, and as a first step rather than an end in itself.
 

Further reading

 

The following sites give further information on groupworking and related 
topics. You do not have to read this material, it is there in case you have a 
particular interest in this area.

Qualifications and Curriculum Authority http://www.qca.org.uk/menu.htm 

Alexander, G. Online Collaborative Learning. Available from: http://www-
emerg.open.ac.uk/gary/onlinelearn/ [Accessed January 21 2002]

Gokhale, A. A. (1995) 'Collaborative Learning Enhances Critical Thinking', 
Journal of Technology Education, 7, 1. Available from: http://borg.lib.vt.edu/
ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html [Accessed January 21 2002]

Hiltz, S.R. (1998) Collaborative Learning in Asynchronous Learning 
Networks: Building Learning Communities. Invited Address at 'WEB98' 

http://www.qca.org.uk/index.asp
http://www-emerg.open.ac.uk/gary/onlinelearn/
http://www-emerg.open.ac.uk/gary/onlinelearn/
http://borg.lib.vt.edu/ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html
http://borg.lib.vt.edu/ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html


Orlando, Florida. November 1998. Available from: http://eies.njit.edu/~hiltz/
collaborative_learning_in_asynch.htm [Accessed January 21 2002]

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Tips on using your computer safely and comfortably

 

When you get a new computer, take time to read the manuals to find out 
how to adjust it. In many cases a few simple adjustments can make using a 
computer a lot easier and much more comfortable.

For example:

 

 

●     How do you change the brightness of the screen?
●     How do you adjust the keyboard so that it either slopes up or lies flat?
●     How do you adjust the angle of the monitor?

 

 The answers are likely to be in the manuals that come with the computer.
 

Avoiding hazards

 

If you are aware of potential risks you can take sensible action to reduce 
them, so do think about what might be difficult or even dangerous in what 
you are about to do before you do it.

Lifting and moving equipment 

Lifting and moving things that are awkward and heavy may result in back 
injuries, so take care when lifting.

If you have any existing injuries, be particularly careful to avoid doing 
anything that might make them worse.

Some simple tips:
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●     Bend your legs rather than your back so that you keep your back 
straight and take the weight with your legs.

●     Avoid twisting or bending at the same time as lifting.
●     Hold things close to your body when lifting. For example, it is not a 

good idea to stretch to the back of a desk to move a monitor, but 
better to move round to the back of the desk to move it.

●     Get someone to help you if possible, it is generally much easier for 
two people to move things.

 

 

Safety with electrical equipment 

Electrical equipment can get hot and monitors (like televisions) have been 
known on occasions to go up in smoke.

It makes sense to check that your computers are switched off at night and 
unplugged.... especially the monitor.

Try to keep the cables (mains power and other computer leads) from getting 
under carpets or piles of paper because if a cable gets very hot it could start 
a fire.

It is worth unplugging your computer and modem line when there are 
thunderstorms in the vicinity as lightning strikes on phone lines can do 
damage to a computer that is left plugged in.

Water and electricity do not mix so avoid putting drinks where they could 
spill into your computer, and especially your monitor.

Avoiding repetitive strain injury 

RSI (repetitive strain injury) is a condition that may be linked to long periods 
of work at computers. To help avoid this, make sure that your workstation 
(computer, chair and desk) is set up correctly and take frequent breaks in 
which you exercise or stretch. There are a number of websites designed to 
help you use your personal computer safely and comfortably, for example 
IBM's Healthy Computing site.

An alarm clock or kitchen timer with a loud ring, placed out of your reach 
when seated at the PC, can be a very effective reminder to take a break.

 

Creating a comfortable working environment

 
The following suggestions are from the 1996 Health and Safety Executive 
leaflet Working with VDUs which covers the legal requirements for using 
VDUs at work. A later version (1998) is available as a pdf document.

 

http://www.pc.ibm.com/ww/healthycomputing/
http://www.hse.gov.uk/pubns/vdus.htm
http://www.hse.gov.uk/pubns/indg36.pdf


 

●     Adjust your chair and VDU (Visual Display Unit) to find the most 
comfortable position for your work. As a broad guide, your arms 
should be approximately horizontal and your eyes at the same height 
as the top of the VDU casing.

●     Make sure there is enough space underneath your desk to move your 
legs freely. Move any obstacles such as boxes or equipment.

●     Avoid excess pressure on the backs of your legs and knees. A 
footrest, particularly for smaller users, may be helpful.

●     Don't sit in the same position for long periods. Make sure you change 
your posture as often as practicable. Some movement is desirable, 
but avoid repeat stretching movements.

●     Adjust your keyboard and screen to get a good keying and viewing 
position. A space in front of the keyboard is sometimes helpful for 
resting the hands and wrists while not keying.

●     Don't bend your hands up at the wrist when keying. Try to keep a soft 
touch on the keys and don't overstretch your fingers. Good keyboard 
technique is important.

●     Try different layouts of keyboard, screen and document holder to find 
the best arrangement for you.

●     Make sure you have enough work space to take whatever documents 
you need. A document holder may help you to avoid awkward neck 
movements.

●     Arrange your desk and screen so that bright lights are not reflected in 
the screen. You shouldn't be directly facing windows or bright lights. 
Adjust curtains or blinds to prevent unwanted light.

●     Make sure the characters on your screen are sharply focussed and 
can be read easily. They shouldn't flicker or move.

●     Make sure there are no layers of dirt, grime or finger marks on the 
screen.

●     Use the brightness control on the screen to suit the lighting conditions 
in the room.

 

 

Customizing the screen display 

Your working environment also extends to the software you use. When you 
are using software where you have a choice of fonts and colours on the 
screen, do choose ones which are easy to read. Remember that everyone is 
different and the settings that may be suitable for one person may not be 
suitable for you. In the majority of cases the default settings will be perfectly 
good. So make sure that:

 



 

●     The text is big enough for you to read easily.
●     There is enough contrast between the text and the background, in 

other words there should be quite a difference in brightness between 
the text and its background. For example black text on a dark green 
background is likely to be very uncomfortable to use over time and 
should be avoided.

●     The colour combination of text and background is comfortable. Some 
colour combinations (for example red and blue) may give optical 
illusions that are uncomfortable to view.

●     The font (typeface) on your screen is easy for you to read.
●     You avoid your screen becoming too cluttered with lots of windows all 

visible at the same time.

 

Comfortable and safe for one, but not for all?

 

You may find that there are many users of a single computer in your house 
and each person is a different shape and size. This means that a single 
layout of the work area may not meet the needs of all of the users. If you 
have an adjustable chair or desk, it is sensible for each user to adjust it to fit 
them when they come to use the computer. You may find it helpful to mark 
the chair or desk to show the most comfortable settings for each person.

You may need to place the monitor on top of something to raise it to the right 
height for different people. If the height needs to be changed frequently you 
might want to consider using an adjustable monitor arm that will allow you to 
move the monitor easily (and so help avoid the possibility of back injury).

A footrest of some form may be needed if users are not very tall. Such 
equipment does not have to be purpose built (though well designed 
equipment may be superior in some respects).

Beware of products claiming to be 'ergonomic'. While some may be very 
effective, things can only be ergonomic if they are used in the correct way 
for given people and given circumstances. Remember things are ergonomic 
only if they are safe, comfortable and easy for the person using them. 
Things should be designed or set up so that they suit the user and NOT so 
the user has to fit themselves to the technology.

 

Useful links



 

Here are some useful links to sites relating to ergonomics and to information 
about using and setting up your PC:

What is ergonomics? Find out at the Ergonomics Society website

Health and Safety Executive homepage which is the entry to the HSE 
website. Within this site is a useful page that provides an alphabetical list of 
HSE documents including ones on Risk Assessment, Manual Handling, and 
Working with VDUs.

IBM's Healthy computing site.

 

 
  
  
  

  
Click on the back button in your browser to return to the 
previous page.  
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Computer conferencing

 

Computer conferences are places where people send e-mail messages 
which can be read by a number of people. On T171, for instance, you will 
have a tutor group conference, which the members of your tutor group have 
access to, including your tutor. When you send a message to your tutor 
group everyone in the group will be able to read it. It is thus an excellent way 
to discuss issues and to work together as a team.

We know that some of you will be eager to get started and you might like to 
start conferencing. The course has an official start date and so the main 
conferences will open then. However two weeks before the course starts the 
T171 Technical Help and Tutor Group conference will go live on your 
FirstClass desktop. The conferences in T171 are described in the Course 
Guide.

For computer conferencing to work the people who run the conferences 
need to have software which allows them to set up and control conferences. 
The software we use on T171 is called FirstClass. There are two ways you 
as a student can use FirstClass:

 

 

1.  Via your web browser. You may have noticed that on the blue bar on 
the left of the screen is a button called 'Conferencing'. If you click on 
this button the FirstClass environment will open a new browser 
window. You will be asked to enter your ID and password again.This 
then gives you access to what is known as your 'desktop'. This is 
your personal area in FirstClass, and it contains, amongst other 
hings, your Mailbox. It is in here all the messages you send and 
receive are stored. On your desktop there are also a number of 
conferences, which you can open by clicking on the icons that 
represent them.

2.  By using the FirstClass client. This is supplied on the On-Line 
Applications CD-ROM. Using the FirstClass client allows you to do 
certain things, such as create new conferences, and perhaps most 
importantly from your point of view, set up an offline reader. The 
offline reader allows you to access the computer conferences and 
send and receive e-mails while only being online for a short time. In 
FirstClass this offline reader is known as FirstClass Personal.

You should make sure you can use FirstClass before the course 
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starts. See the exercise Installing and Using FirstClass. 

 

 

The use of conferencing is a vital element of the course, and increasingly 
will be one of the most important ways in which people work together and 
communicate (for example most of the discussion that went on in developing 
this course made use of computer conferencing). It is therefore well worth 
getting to grips with both the technical aspects (so you can do what you 
want to do) and the more social ones (so you communicate effectively via 
this medium). The paper 'How students can make conferences work' by Ben 
Plumpton describes how you can get the most out of conferences on the 
course.
 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Installing and using FirstClass

 

You can access the course conferences in two ways. The first is to use the 
Conferencing button in the blue sidebar, clicking on that will allow you to 
access the course conferences through your browser. The second is by 
using the FirstClass client software supplied on the Online Applications CD-
ROM. Using the FirstClass client is recommended as it gives you a lot more 
control over the way you work in the conferences.

In this exercise you will set up the FirstClass client, and explore the 
additional facilities which are available when accessing FirstClass using the 
client rather than the browser.

If you have an older version of the FirstClass client, you may find that it will 
not work correctly on newer versions of Windows, and it will not have some 
of the features of Version 6.011 of FirstClass, so please do install and use 
the new one and work through the following set of instructions.

 

Installation

 

To install FirstClass client, you will need the Online Applications CD-ROM 
which was sent to you with the T171 course materials. You will also need 
the letter from the Open University giving your computer username and 
password. Follow the instructions in the Online Applications CD-ROM 
booklet, covering software installation and your Open University computer 
username.

Once the installation is completed you will need to carry out a few further 
steps before you can connect to FirstClass. Follow the instructions for server 
set-up in Part 1 Section 2 'Connecting to FirstClass' of the documentation on 
the Online Applications CD- ROM. A web-version of this section is available 
at http://www.open.ac.uk/lts/cim/ola/firstclass/documentation 

Please remember that T171 uses Server 4, and so you should make sure 
that you enter oufcnt4.open.ac.uk in order to reach the right conferences.

As part of the installation process a shortcut to FirstClass should be created 
on your Windows desktop.
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The next steps

 

One of the skills of a competent computer user is the ability to learn new 
software easily. You will need to do this whenever you get a new version of 
some software or a new package. Instead of giving you specific commands 
on the menu or toolbar, this section will give you general advice on what to 
look for.

If you get stuck, ask for help in the T171 Tech Help conference, which is a 
subconference of the FirstClass T171 Notice Board.

Please work through the following instructions:

 

 Connect to your FirstClass desktop using the FirstClass Client. 

 Find the T171 Notice Board, and within that the subfolder T171 FC 
Resources and within that T171 FC Information conference. 

 
There are a number of documents in the T171 FC Information 

conference. You should work through these. Each gives instructions on a 
different task, covering many useful features of FirstClass. 

 

Please note that the instructions on the CD refer to a Practice Conference. 
There is no Practice Conference on Server 4, and all the material normally 
kept in it is in the T171 FC Resources area as described above. If you want 
to send test messages, your tutor would be delighted for you to use your 
Tutor Group conference to do that.
 

FirstClass Personal

 

This part of the exercise will help you learn to use FirstClass Personal, 
which is the 'offline reader' for FirstClass. It allows you to read and write 
messages without your computer having to be connected to the Internet, 
and so may save you money if you pay for your Internet phone calls by the 
minute.

Once you have setup FirstClass Personal, you will have the choice of 
connecting to the FirstClass server at the Open University, which you have 
been using up to now, or the FirstClass Personal server on your hard disk.

When you tell your FirstClass Personal server to 'replicate now' it will 
connect to the OU server, send any new messages you have written and 
collect any that are waiting for you. However, it will not make copies of all 
the conferences on the OU server for you. It will only make copies of those 
you specify, as you will see in the next few steps.

You will already have installed FirstClass Personal when you installed the 
FirstClass Client from the Online Applications CD-ROM. The instructions for 
setting up and using FirstClass Personal will have been installed on your 
hard drive along with the software. You can find them via Start > Programs > 
FirstClass docs. A web-version is also available at http://www.open.ac.uk/lts/

http://www.open.ac.uk/lts/cim/ola/firstclass/documentation


cim/ola/firstclass/documentation 

You need to follow these instructions very carefully to get Personal working. 
However, you only have to do this once and you'll be able to work offline for 
the rest of the course.

Sometimes when you are working with computers you have to follow a 
detailed list of instructions exactly, so treat this exercise as useful practice! 
You may find it helpful to print off the instructions and tick off each step as 
you complete it (as you can do online with a lot of exercises in T171).

As before, the T171 Tech Help conference (in the T171 Notice Board) 
covers all FirstClass and e-mail related issues. Have a look there not only if 
you need help, but also to offer help and to learn from other students' 
problems.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Behaviour in computer conferences

 

You will make extensive use of computer conferencing on T171. This will 
mean you will engage in discussion with other students, many of whom will 
have different views and different modes of expression to yourself. Many 
people see the Internet as a place of free speech. This is true but this does 
not mean you can say whatever you want in any forum. The Internet is more 
a place of specialization and one needs to learn appropriate behaviours. 
What might be an acceptable posting in an adult jokes conference is not 
acceptable in another context.

The Arab OU has a responsibility to maintain an educational environment 
where all students feel they can participate without fear of being ridiculed, 
abused or upset. Just as in a campus university there are certain modes of 
behaviour which are not acceptable. In order to maintain this educational 
environment we appoint moderators to all of the conferences. These people 
will try and answer queries, but will also try to maintain an appropriate 
atmosphere and environment in the conference. It is a difficult task - what 
one person sees as a perfectly normal mode of expression another person 
sees as offensive. Moderators will try to maintain the atmosphere through 
open discussion, but they have the power to remove messages, and even 
ban people from a conference if necessary. Your responsibility is to try and 
communicate in a reasonable manner and to help the moderator in 
maintaining a friendly, supportive environment.

As per an agreement between the Arab OU and the Open University in the 
UK, the latter is responsible for the network on which you are 
communicating and if a person's behaviour becomes unacceptable, the 
person can be excluded from that network. By signing up for this course you 
are also signing up to the OU's Code of Conduct for using computer 
conferences given on the OU's student website.
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How students can make conferencing 
work

Ben Plumpton, Open University

There are a lot of papers around about how lecturers and tutors can best use online 
conferencing for teaching. But there aren't many that look at how students can get 
the most out of online discussions. This paper aims to fill that gap. 
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1 Introduction

I've used online conferencing for many years - as a student, for giving and getting 
technical support, for communicating among distributed working groups, and most 
recently as a tutor on the Open University online course T171 "You, your computer 
and the net". Some of these conferences have worked very well, some have failed 
badly, and most have been somewhere in between. I'm fascinated by what makes 
conferences work, and have done research on how lecturers and tutors can best 
use online conferencing in their teaching. This paper looks at conferencing from a 
student perspective - if you are a student on a course that uses online 
conferencing, what can you do to make it work well? 

Conferences vary. You might be involved with a conference for a small group 
project, a discussion with a hundred people, or a technical support conference with 
thousands of people. You may have a tutor actively directing the conference, a 
facilitator encouraging discussion, or someone just watching out for problems. 
Conferencing might be an important and assessed part of your course, or it might 
be optional. Despite all these differences, I believe there are some general 
principles which will help you have an enjoyable and productive experience of 
online conferencing, and these are outlined below. But first, it is helpful to 
understand why courses use online conferencing, how you can benefit from 
conferencing, and know what an effective conference is like, so you can see what 
you are aiming towards. 



2 Why do courses use online conferencing?

Feeling part of a 'community of learners' is particularly difficult for distance 
learners, who may only meet their fellow students occasionally, if at all. If you are 
working mostly or entirely on your own it can be hard to stay motivated. In the 
words of an OU student using an early conferencing system, conferencing "takes 
the distance out of distance learning". It can make a big difference to know that 
other people are struggling with the same issues as you, and that you can share 
problems and ideas at any time of day or night.

Online conferencing is also a good way for students to work together, rather than 
individually. Group working is becoming an important element of many higher 
education courses, partly because it is also increasingly the way the workplace is 
organised.  Employers look for evidence of group working skills. It has a sound 
educational basis too - educationalists believe that group working tends to promote 
deeper understanding of a subject and better critical thinking.

Online conferencing is a new mode of learning, very different from the traditional 
classroom, and both teachers and students need to learn how to do it successfully. 
You will encounter all sorts of differences from face-to-face learning, for example, 
there will be much longer time delays in a discussion, and there will be no non-
verbal cues such as tone of voice or facial expression. Some aspects of these 
differences will be positive (e.g. you have more time to think about what you want 
to say) and some will be a nuisance (e.g. it's possible to misinterpret people when 
you only have their words).

So the next sections of this paper look at what you can get out of conferencing, 
what an effective conference is like, and then how to go about participating so as to 
achieve those things. 

3 What's in it for me?

With most courses you can pass the course if you work alone, not bothering with 
conferencing at all, or only doing the minimum required. So why should you put 
time and effort into conferencing?

●     You get support when you need it (in exchange for giving support to others);
●     You have a richer vein of experience to draw on, because you can pool 

examples, references etc;
●     Very often a group can produce better work than an individual. One person 

might put forward a thought or idea, often not completely formed or finished, 
someone else picks up on it and takes it forward, that sparks off more ideas 
in others, and between them the group creates something much better than 
any could have done on their own;

●     Learning by 'talking' is more powerful for most people than learning by 
reading - you think about things more deeply, and are likely to remember 
things better;



●     The best way to check your own understanding is to explain it to others. 
Explaining things for your fellow students is good practice for the kind of 
explanations you'll probably have to do in assignments.

4 What is an effective conference like?

How can you tell whether your conference is working well? Here is a description of 
an effective conference: 

●     Everyone participates, and everyone feels confident they will be 'listened to';
●     It is a supportive community, because people have come to trust each other, 

and 'look out for' each other whilst respecting differences;
●     The group has typically worked through shared experience and/or fought 

shared 'enemies' (such as software problems!);
●     Everyone facilitates sometimes - taking some responsibility for discussions 

and activities, and for encouraging and helping others;
●     Everyone takes initiative sometimes - asking questions and starting 

discussions, not being passive and waiting to be told what to do;
●     Arguments happen - people feel safe enough to challenge and disagree, 

which helps everyone to think and learn;
●     Everyone writes carefully, putting their points clearly and constructively, and 

the structure of the discussions is obvious and easy to follow;
●     People trust others to respect their words, to put a good interpretation on 

them and not 'steal' or misquote them.

Clearly in real life very few conferences will have all of these characteristics all the 
time. But this is a 'vision' of what we are aiming for in online educational 
conferences.

5 So what can I do to help my conference 'work'?

You can make a big difference to the effectiveness of your conference. There are 
four main ways that you can help the conference work well. I will describe these 
first, and then look at how you can apply these principles in different kinds of 
conferences. 

a) Get involved and make a commitment 
b) Help people get to know you 
c) Construct your messages well 
d) Take some responsibility

a) Get involved and make a commitment

This means contributing regularly, putting in some time and effort, and 'being 
there' for people - reading and responding to their messages, and giving support 
where you can. If you are asked to do particular things in the conference, get on 
and do them! Making a commitment is really crucial - once you feel it is 'your' 



conference, you will want it to work well, and everything else will tend to follow.

If you can't be very active, let people know, e.g. "Sorry I can't be around for a 
while, but I'll do what I can when I get back".

b) Help people get to know you

This is particularly important in the early stages of a conference. People need to 
feel they can trust each other, so as to be able to 'risk' putting forward their ideas 
or asking 'silly' questions. Be yourself - use examples from your own experience, 
perhaps share a little about your life outside the course, and write more or less as 
you speak, rather than very formally which can come across as a bit pompous. 
Personalise your messages if possible, using simple things like different fonts, 
colours and icons, if your software allows you, or even sound. But don’t overdo this 
and create huge messages, otherwise people will get annoyed at the time it takes 
to download them!

c) Construct your messages well

If you can write your messages very clearly and make it easy for people to see how 
they fit into the discussion, then it's more likely people will read and consider your 
messages, and everyone will find it easier to follow what's going on.

●     Use 'threading' properly. If someone replies to a message, then someone 
replies to the reply, and so on, then the whole 'chain' of messages is called a 
thread, and the conferencing software will make it easy to follow a thread. If 
you are introducing a new topic or issue, don't reply to an existing message, 
start a new thread instead with a new and relevant subject line. 

●     Be clear what the point you are making is. A good way to force yourself 
to be clear is to put a one sentence summary at the top of a longer message, 
e.g. "This message is to explain why...." Keep to one subject per message. 
It's much better to send several messages if you have a number of topics to 
write about, because then people can reply to whichever topic they want and 
the separate discussions are in separate threads rather than being all 
jumbled up.

●     Give reasons for your opinions. It's hard to discuss something with 
someone if they just state what they think without any justification. Use the 
word 'because' freely! Examples often help.

Invite responses to your messages, e.g. "Do you agree with me here?" or "Have I 
left anything out?".

d) Take some responsibility

This is all about paying attention to the 'process' of the conference as well as the 
content - if everyone does this, your conference will feel like a community. The sort 
of thing I mean is helping to keep things going and encourage others, starting 



discussions without being told to, helping to summarise, and watching out for 
people feeling ignored or left out and trying to help.

6 What sorts of things do conferences do?

There are four different types of activities in conferences: 

a) Social conversation 
b) Getting and giving help 
c) Group work and projects 
d) Discussion 

Not every conference will do all of these, but most conferences will have some 
elements of them all at some point. Let's see how the four principles described 
above can be used to help these different activities.

a) Social conversation

The social chat that happens in a conference helps the group to 'gel'. If you meet 
your fellow students at face-to-face tutorials, this happens naturally in corridors 
and during tea breaks. You chat, discover things you have in common, find out who 
knows about what, have a moan together and so on. The same kind of thing needs 
to happen among an on-line group - it's hard to write messages addressed to 
complete strangers. So this is where the 'help people get to know you' suggestion 
fits in. You should also show interest in others and offer support if needed. 
Obviously social conversation is not the main purpose of the conference, and you 
should be guided by your tutor or moderator - some may discourage socialising or 
prefer it to go in a separate sub-conference. But generally a bit of social chat in a 
conference is an excellent thing, and helps the group to work better. If your course 
has a face-to-face component, the social side of conferencing is probably less 
important. But if not everyone attends the face-to-face bits, beware of the 
possibility of cliques forming among those who've met each other - you will need to 
take extra care to help the others feel part of the group.

b) Getting and giving help

Once you've got to know each other a little, there will probably be quite a lot of 
questions and answers, e.g. "How do I...?", especially while people are getting used 
to the conferencing system. Questions could also be about the course material, or 
study skills problems. This is a time when constructing your messages carefully is 
very important. You can build up two different and useful sets of skills through 
participating in questions and answers:

●     the skill of asking for help clearly, so that people understand your problem 
and can give you a helpful answer;

●     the skill of helping other people effectively.



If you need help, explain what you were trying to do and what went wrong in 
plenty of detail ("X doesn't work" is not usually enough for anyone to diagnose a 
problem!) and give any error messages or references that might help.

If you are offering answers, try to draw people out and help them express 
themselves clearly, e.g. "Is such-and-such what the problem is?". Avoid jargon (or 
explain it), don't patronise, and offer different angles, e.g. "It could be that .... in 
which case .... Or else maybe .... which means ...." Also, consider whether the 
person might get more long-term benefit by being shown how to find out their own 
answer rather than having it spelt out for them.

c) Group work and projects

Generally this kind of work is done in small groups and has a clear timescale and an 
end product (e.g. a joint document, a website, a plan). For the group work to go 
well, it needs everyone's participation and commitment, and a feeling of shared 
responsibility.

This type of activity needs planning and co-ordination - deciding together how to 
approach the work, planning a timetable, allocating tasks, commenting on each 
other's work, chasing up people who haven't done their bit, pulling the work 
together, and so on. Someone (maybe several people) needs to take on the 
responsibility for facilitating this process, e.g. making sure decisions are made and 
timetables kept to. Everyone needs to take responsibility for doing their bit of the 
work and for keeping to any policies or rules the group has agreed.

d) Discussion

Discussion is to help you understand the course material, perhaps at a deeper 
level, possibly to give you practice in academic debate, and possibly to feed into an 
assignment (where you might be asked to 'discuss' or 'explain' or use some ideas 
or concepts from the course). Participating in a discussion takes effort, there is no 
getting away from that - but it can also be the most rewarding type of activity in a 
conference. To get a good discussion, everyone needs to construct their messages 
carefully and take some responsibility for the discussion.

There are two main benefits of engaging in discussion:

●     by pooling everyone's expertise, insights, knowledge and sources of 
information you end up with a much better understanding of a subject than 
you possibly could alone;

●     by articulating our ideas, challenging other people's views and being 
challenged ourselves, we modify and refine our views. We can explore ideas 
much more thoroughly in a discussion than we can individually - you don't 
often spot flaws in your own arguments!

Creative conflict can be much more powerful than polite agreement - deep learning 
comes out of the thrust and counter-thrust of debate, and you are likely to 



remember a good argument! As long as you use the Netiquette principles of 
checking you understand what the other person said, and criticising the idea not 
the person, then it's fine to disagree.

So, how does a discussion work?

●     Typically you start with a discussion question or topic, posed by a tutor or 
perhaps by one of the group.

●     Generally one or more people will offer their views on the question. If it stops 
there, that is not a discussion, just a list of opinions. Everyone needs to take 
responsibility for moving on.

●     The way to move on is to draw each other out, by asking questions like 
"What evidence is there that...." or "Why do you think that..... " or "What do 
you mean by ....".

●     The next thing is to find areas of agreement or disagreement, so you'd be 
saying things like "I agree/disagree about ..... because......" or "But what 
if ....." or "On the other hand ...... because....". Giving reasons is important - 
in academic discussion you generally need to back up your view using 
evidence, references or examples, rather than making assertions. Don't be 
too defensive about your opinions if people disagree - the discussion is not a 
competition to be the most 'right', it is a co-operative effort to improve 
everyone's understanding. And it's OK to change your mind once you hear 
other arguments!

●     Aim to build on what other people have said, to separate opinion from fact 
and to look for areas the group has not covered. Try to look at an issue from 
multiple angles e.g. you might think about 'who what why when where', or 
advantages and disadvantages of suggestions, or problems and barriers.

As the discussion progresses, especially if it is lively and interesting, it can get hard 
to keep track of and remember where you are going. There starts to be a need for 
someone to make sense of it all. Sometimes your tutor or conference moderator 
will take on that role, but it is something that everyone can start to do, as part of 
'taking responsibility'. The sort of things that are useful are:

●     Summarising - bringing all the important points from a discussion together 
into a concluding overview. A good summary will highlight decisions and 
areas of agreement, and acknowledge individual contributions (e.g. "Jo 
said ..... and Jill made the point that ...."), but without becoming an 
enormously long and detailed list. 

●     Refocusing - pulling the discussion back if it gets too far off-topic e.g. "We 
seem to have strayed from the point here..."

●     Weaving - pulling together threads and ideas, looking for patterns, linking 
the discussion into the course materials and beyond, identifying holes, 
opening up new avenues and moving on. Weaving goes beyond 
summarising, and a dynamic discussion may need several 'weaves' as it goes 
along. Imagine all the threads of the conference being brought together as 
coloured strands of wool and woven into a pattern, perhaps including some 
gold and silver strands from outside. Some examples of weaving comments 
might be: "We've looked at ..... and ....., but there's the whole issue of ..... 
which fits in .....", or "When we talked about ..... we thought that ..... but 
I've just seen an article which says ..... How can we incorporate .....", or 



"What if we took the idea of ..... and applied it to .....".

The experience of participating in a conference that is really 'constructing 
knowledge' through discussion can be amazing. You feel a greater ownership of the 
conference, which leads to greater commitment, which leads us to where we began 
in section 5, with the importance of getting involved and playing an active part in 
your conference.

7 Handling particular problems

When you are involved in online conferences there are various problems that you 
can come up against that may cause you frustration or annoyance, and decrease 
your motivation to participate. Below I suggest ways of handling these problems. 

a) "I don't know what to say!" 
b) "Am I saying too much?" 
c) "Not everyone is participating" 
d) "I've got behind and there's too much to read" 
e) "Nobody is saying anything"

a) "I don't know what to say!"

It's perfectly possible to learn from what other people say without contributing 
anything yourself. After all, at a face-to-face tutorial some people won't say 
anything, perhaps because they feel shy. On-line you can't see other people smiling 
in encouragement, so it can be hard to take the plunge and join in. Sometimes this 
reading-but-not-contributing is called 'lurking', but I don't like the term because it 
has overtones of furtiveness. I prefer to call it 'hovering', because it reminds me of 
hanging around on the outskirts of a group hopping from foot to foot trying to think 
of something to say. 

The good thing about online discussions is that they generally happen over a longer 
period, so you have plenty of time to think about what you want to say, and 
everyone will be able to get their points in, unlike a face to face discussion where 
it's possible that the only people who get heard are those who 'think on their feet' 
and talk loudest. And all sorts of things which can distract attention in a face-to-
face discussion (e.g. gestures, accent, racial differences, disabilities) are not 
'visible' online, which can be quite liberating. 

Here are some suggestions to get you started with contributing to a conference: 

●     Look for other people's messages that you agree with, and say so, perhaps 
adding your own examples;

●     Look for messages that gave you ideas you hadn’t thought of, or that set you 
thinking about something, and let them know;

●     Ask a question about something you don't fully understand, and hopefully 
someone will help you out. Don't worry about asking 'silly' questions, there 



will probably be several other people with the same worry, and you'll have 
done them a favour by asking;

●     If someone asks a question you wanted to ask, help them feel less silly by 
saying you'd like to know the answer too;

●     If someone asks something you think you know a bit about, answer it. The 
very best way to check you know something is to try and explain it to 
someone else!

●     If someone asks a question that you can't help with, but no-one seems to be 
answering, you can at least offer your sympathy and maybe suggest other 
sources of help.

Writing your first messages may seem awkward, but if you keep on doing it, 
conferencing will quickly come to feel quite natural.

b) "Am I saying too much?"

Probably not. The people who worry about this are usually the very people who 
hold a conference together! There is no time pressure as there might be in a face-
to-face discussion, so even if one person says a lot, there is still 'space' for 
everyone else. Don't worry unless: 

●     over half the messages are from you, and
●     your messages are mainly offering your opinions rather than engaging in 

dialogue with others.

If someone is a bit overwhelming, other people can think 'Oh they'll answer that, I 
won't bother trying', and lose interest. If you think this is happening, then maybe 
you could hold back a bit, e.g.: 

●     Encourage other people to participate, e.g. by tactfully emailing them to 
suggest something you think they could contribute;

●     If you see a question you think you could answer, wait another day and see if 
someone else answers it;

●     Show you welcome response to your messages, e.g. "What do other  people 
think?";

●     Ask for help in the conference with something you are less confident about, 
so people can see you don't know everything.

c) "Not everyone is participating"

It can be annoying if there are some people in your group who don't participate in 
the discussions. You may feel that this is unfair, or that you are doing more than 
your fair share of the work. There is often a minority of people who don’t join in at 
all, for a variety of reasons - pressure of personal circumstances, illness, shyness, 
or deliberate decision. And different people may be at different stages in the course 
- a benefit of studying online is that you can fit your studying around other 
commitments in your life, such as holidays. If you are supposed to be doing a 
group activity, faster people can feel frustrated waiting for the rest of the group. 



Here are some suggestions for handling these issues: 

●     Do what you can to encourage your other group members to join in, e.g. by 
private email, and find out when they expect to participate, or whether they 
have decided not to.  Accept their reasons and apologies with good grace. 
It's best not to use guilt-tripping ("You are letting us down"), it rarely works!

●     Is there anything you can be getting on with while you are waiting for a 
response?

●     Consider whether you can arrange the group work so that people who are 
behind can do some of the later tasks.

●     If some group members don't participate and don't respond to enquiries, 
accept that you'll have to manage without them, and don't waste time or 
emotional energy worrying or waiting for them. You shouldn’t compromise 
your ability to keep to your schedule and complete your work on time. 

●     Try discussing the activity in such an exciting way that the others will be 
drawn in to participating anyway - the chances are that they are reading the 
discussions.

●     Try to be sensitive to others who may be trying to catch up with an activity 
that is already half-completed - it's not easy for them to join in an 
established group, so offer what support you can.

The good side of this is that by participating you will learn a lot more and probably 
do better in your course assessment than people who don't.

If you are someone who can't join in with the conference, for whatever reason (you 
don't have to say),  let other people know so they don't wait for you. Fellow 
students will generally be very understanding and supportive, provided you keep 
them informed. 

d) "I've got behind and there's too much to read"

If, for whatever reason, you join a conference later than the other participants, or 
are unable to be involved for a while, the prospect of joining in can be a bit 
daunting. There will be lots of messages you haven't read and you may feel that 
everyone else knows each other. The main thing to remember is that everyone will 
be pleased to 'see' you when you do join in, and will be helpful and supportive. 
Here are some strategies you can use in this situation: 

●     If you don't have time to read all the messages, don't try! Use the message 
subjects and senders to decide which to read. Read any introductory 
messages explaining what the conference is about and telling you what the 
group is working on (generally these will be from the tutor or moderator);

●     Don't worry too much about discussions or activities which have finished. 
Maybe read any obvious concluding or summarising messages, but 
concentrate on the current activities;

●     Send a short message announcing your presence and apologising for the 
delay;

●     Just read messages for a little while, so you get the feel of the conference 
and understand what's going on;



●     If you're not quite sure what has been discussed already, acknowledge this in 
your messages e.g. "Apologies if you've already covered this, but ...."

e) "Nobody is saying anything!"

A conference can be quite a fragile thing. If no-one says anything for a while, it 
becomes harder and harder to break the silence, and no-one feels like being the 
first to contribute. There can be a downward spiral until the conference becomes 
completely dormant.  Someone needs to be brave and break the spiral as soon as 
they realise what is happening. Here are some suggestions for things you can do at 
this point: 

●     Ask a question that prompts a response, e.g. "Can anyone explain the bit 
where it says...";

●     Respond if anyone else tries to break the silence;
●     Conspire with someone else to get an argument going - take sides on an 

issue and debate it vigorously, with appeals to the rest of the group to join 
each 'side';

●     Start a discussion on something crucial to the course, e.g. how to tackle the 
next assignment, or prepare for an exam.

8 Conclusion

This paper has looked at what effective online educational conferences are like, and 
how students can contribute to making conferencing a worthwhile learning 
experience. It has also offered some detailed suggestions for how to join in with 
various different types of activities that happen in online conferences, and 
strategies for dealing with common problems you may encounter. I hope anyone 
studying on a course that uses online discussion will find at least some of the 
strategies and suggestions useful. 

In summary, to get the most out of conferencing on your course, you need to 
participate fully. This will take time and effort but it's worth it!  A group that helps 
and supports each other, brings a variety of thoughts, examples and perspectives 
together, and challenges and builds on each other's ideas, will make a big 
difference to your enjoyment and understanding of the course, and hopefully also 
to your achievement in the course. The key things to remember are to 

●     Get involved and make a commitment;
●     Help people get to know you;
●     Construct your messages well, and
●     Take some responsibility.

You can't do this theoretically, the only way to do it is to have a go, make mistakes 
and enjoy yourself in the process. In the end, the more you put in, the more you 
will get out.

Last updated: 02 May 2001 
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Choosing and using an HTML editor
What to use as an HTML editor?

 

There are several HTML editors to choose from. You might as well choose 
the one which you will use for the rest of this course, so you can gain 
proficiency with it.

 

 

●     A dedicated HTML editor, like Netscape Composer, Microsoft 
Front Page or Claris Home Page. If you already have one of these, 
you should use it, because it will provide the most facilities (but see 
the advice given below on HTML editors and the TMAs).

●     

An up-to-date word processor. If you have a recent word processor 
which has HTML editing facilities, you can use that. For a word 
processor to be suitable for this it must be able to display and edit the 
HTML tags, as well as the page as it will appear in the browser (but 
see the advice given below on HTML editors and the TMAs).

 

 
There are a great variety of HTML editors, so specific help on using them 
cannot be given here. However, if you decide to use an HTML editor that is 
new to you here are a few basic principles:
 

 

●     Explore the toolbar and menus.
●     Find and use the help files and any tutorial supplied.
●     Continue checking with the T171 Technical Help conference (in the 

T171 Notice Board) regularly to give and get help.

 

Important advice about HTML editors and the TMAs

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

T171 has an open policy with respect to HTML editors - you aren't required 
to use a particular software package. However, there are significant 
problems with some of the newer software packages that are available. In 
the TMAs you are asked to submit files in simple HTML format. However 
some of the newer packages may not produce simple HTML; they are overly 
sophisticated for the purposes of T171 and introduce 'hidden' complexities 
which may result in the pages you create not being viewable by your tutor. A 
number of these newer HTML editors can cause problems when you come 
to submit your TMA for marking by your tutor:

MS Home Publishing Suite 2000. This produces large single files that use 
code called JavaScript to generate HTML pages, pictures, animations, etc. 
that seem to work only in Internet Explorer with a specific combination of 
security settings. So the files it generates aren't in HTML which is what the 
assignment asks for, they can't be read in many browsers and your tutor 
may not be able to see your assignment in order to mark it!

Front Page. This tends to place images in folders separate to the one you 
are working in and produce HTML that can be difficult to interpret and 
correct manually.

MS Word, MS Publisher, WordPerfect, Lotus WordPro, PowerPoint. 
These do not necessarily produce files in HTML format - even though your 
browser might display it. In particular, MS Word normally puts images in 
folders, which may be harder to find and submit for marking by your tutor.

Your TMAs should be in simple HTML. You should check your pages are 
viewable in two different browsers (Netscape Navigator and Internet 
Explorer are available on the On-Line Applications CD-ROM). If this is not 
the case you may lose marks. Content is more important than flashy 
technical features so keep it simple and readable!

An FAQ 'HTML: Using other HTML Editors', including help on using 
MSWord and FrontPage so that they don't cause problems can be found in 
the T171 FAQs conference.

Netscape Composer, a simple HTML editor which is installed automatically 
as part of the Netscape Navigator software, has been found to be reliable. It 
does not seem to cause problems when TMA files are zipped and submitted 
for marking by your tutor. A short tutorial on using Netscape Composer is 
available (this will open in a new window). A version of the file that can be 
used offline and instructions on how to install it is available: downloadable 
version.

The following page gives some pointers and guidance on Good web design.

 

 



  
  
  

  
Click on the back button in your browser to return to the 
previous page.  
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Netscape Composer tutorial

 

The Composer tutorial, which you can download from the link in the Where 
next? box at the bottom of this page, is a zip file. This is a way of combining 
several files into one, and at the same time compressing them all so they 
take up much less space. It is a special kind of zip file - a self-extracting one 
(you don't need to have zipping software to extract the files that have been 
zipped up).

If you are using Internet Explorer, when you click on the link to the file a 
File download dialogue box will appear asking if you want to open the file or 
save it to disk. Choose save to disk and download it to your desktop.

If you are using Netscape, when you click on the link to the file a Save As 
dialogue box will appear. Download the file to your desktop.

Once you have downloaded the file an icon named composer.exe will 
appear on your desktop.

 

 

 

 

 
To unzip (extract) the files you need to double click on the composer.exe 
icon and a dialogue box will appear.
 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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By default the files will unzip to a folder called composer on your desktop: c:
\windows\desktop\composer. However, with some Windows settings 
(especially if you are using Windows 2000 or Windows NT) this may not be 
a valid filepath and you may need to specify a new one by overwriting the 
highlighted text in the dialogue box. If you want the files to be placed 
somewhere other than a folder named composer on your desktop you will 
also need to specify a new filepath.

Once you have chosen the location you want the files to unzip to, click on 
'Unzip' in the dialogue box. The following files will be placed in your chosen 
location.

 

 

 

 



 

If you have put the files somewhere other than a folder called composer on 
your desktop - or if they didn't appear on your desktop as they should have - 
you can find them quickly from the Start menu using F ind, then Files or 
folders.

In the Find: All Files dialogue box that appears enter nsc.htm in Named: 
and click Find now.

If you have successfully downloaded the tutorial it should appear in the list of 
files.

To start the tutorial you need to open the file nsc.htm in your browser.

 

 
  
  
  

  
Follow the instructions above to download the Composer 
tutorial file: composer.exe. Click the Back button in your 
browser window to return to the previous page.
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Good web design
The vocabulary of web design

 

In the preceding tutorial you learned the very beginnings of web design, in 
the use of HTML to create headings, lists and links. In the first few years of 
the Web, that was all most pages contained, and many useful pages today 
use nothing else. They are sufficient for presenting structured content.

As the Web has become more commercial and as sites have tried to attract 
large numbers of viewers, designers have tried to use some of the design 
principles from print advertising combined with the kinds of movement and 
interaction made possible in electronic media. This has required a lot of 
extension to basic HTML. Some of this is done by adding plug-ins, or by 
including little bits of programming (using Java and JavaScript, which are 
programming languages designed for the Web), or by pushing HTML 
structures to their limits.

Tables appeared quite early in the development of HTML, but they are now 
used by designers in ways their inventors might never have envisaged. The 
basic HTML principles you learned have no way of displaying text or 
graphics in columns, and very limited ways of controlling spacing. Designers 
now use tables within tables within tables to overcome these limitations. 
Mostly this is done automatically, with the more sophisticated HTML editors.

For example, the T171 website was originally done in this way. The 
illustration below shows how the different parts are contained within several 
nested tables. One result of this is that if you looked at the HTML source for 
such pages you would find that it is very complex and difficult to understand.

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Another approach is to use 'frames' which divide the browser window into 
two or more independent panes. They are a much later development of 
HTML and are not supported by earlier browser versions. Their major 
disadvantage is that they disrupt your bookmarks, which may point to the 
home page of a set of framed pages rather than to the content you intended 
them to point at.

Nonetheless, there are lots of simple things you can do to enhance the 
design of your website, without the need for sophisticated tools. Most of the 
following are easy to do with the more common HTML editors:

 

 

●     Simple tables to put text or illustrations into columns and control their 
placement, or to produce navigation bars.

●     Judicious use of colour, for backgrounds, text and cells of tables (but 
not all browsers support coloured table cells).

●     Use of typefaces, sizes and styles other than the standard ones to 
add interest and style.

●     Cautious use of illustrations to liven up a page.
●     Use of templates to help keep related pages in a website consistent.

 

Some principles of good web design
Responsiveness is crucial

 

How many times have you sat waiting for a website to appear, while several 
large graphic images or other clever devices like animations or sounds 
slowly come across? The results might eventually be stunning visually, or 
cute or amusing, but if the viewer has given up before they have appeared, 
or is annoyed at the delays, you might not get many repeat visits.



 

Present a clear, simple structure

 

Some websites are clean and simple. It is obvious what they contain and 
what the viewer can do on them. Others are so full of little bits and pieces, 
several of which may flash and compete for your attention that you do not 
know where to begin.
 

Use colour to enhance not distract

 

Colour can clearly separate different parts of a page, marking its structure, 
and effective use of coloured text can distinguish different functions and 
draw attention where it is needed. On the other hand, some web sites use 
many strong garish colours which hide the structure and make reading 
difficult. In particular, if you want to cater for the large number of people with 
colour blindness or limited vision, make sure that there is good contrast 
between type and its background colour.

 

Use a consistent style from page to page

 

Use the same general layout, typefaces and structure on related pages of a 
website, so that when users go from one to the next they don't have to work 
out a new structure each time. Create a template to help keep your pages 
consistent. This might be nothing more than copying the first page you have 
designed and replacing its contents with the contents of later pages.
 

Provide clear, consistent navigation tools to link different pages

 

Once you are clear what your site structure will consist of, create a 
navigation bar or even a simple table of contents, and copy it onto all the site 
pages so viewers can find their way round easily. Books have evolved a set 
of devices for this purpose: title pages, contents pages, headers and footers 
on each page, an index. A complex website needs devices with similar 
functionality. Make sure you have links to parent organization sites, authors, 
dates, etc.
 

Websites for further exploration

 

An excellent discussion of many aspects of design for websites is given in 
the Yale Style Manual - Interface Design for the WWW developed by the 
Center for Advanced Instructional Media (CAIM) at Yale University. It is 
worth browsing through for general principles of design, or careful reading if 
you want to get serious about the subject. It includes good discussions of 
the graphical structure of web pages, and many other topics.

Another site with some useful hints is Jakob Nielsen's website, useit.com. 
Some of the more interesting pages on it are the Top Ten Mistakes in Web 
Design and How Users Read on the Web.

 

http://info.med.yale.edu/caim/manual/
http://info.med.yale.edu/caim/
http://info.med.yale.edu/caim/manual/pages/graphic_design100.html
http://www.useit.com/
http://www.useit.com/alertbox/9605.html
http://www.useit.com/alertbox/9605.html
http://www.useit.com/alertbox/9710a.html


 
  
  
  

  
Click on the back button in your browser to return to the 
previous page.  
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The T171 website

 

The course website is the main component of T171. It is quite large, but we 
have tried to make it easy to use. At the bottom of each page there is a 
'Where next' link which shows you where we think you should go next. 
Obviously you won't want to follow all of these in one session. You therefore 
need to decide how long you are going to spend in each study session, and 
make sure you know how to get back to the place where you end your 
session. One way of doing this is to use your web browser's Bookmarks or 
Favorites facility. You can bookmark a page on the T171 website (or add it 
to your Favorites) by selecting Add to Bookmarks (Favorites). When you 
want to return to the same page, you will be able to select it from your list of 
bookmarks or favorites.
 

Ids and passwords

 
We have tried to keep the number of passwords and ids you need to a 
minimum. Even so you will still need three sets of them:
 

 

  

1.  Your Internet access ID and password. This will have been provided 
by your Internet Service Provider (ISP). This is the ID and password 
you enter when you connect to the Internet. 

2.  our Arab OU course code and password. This allows you to access 
the T171 website.

3.  Your Arab OU FirstClass username and password. This is your 
personal id and password you will need to get into the course 
conferences and to submit your assignments.

 

Navigation

 

The T171 home page has the URL http://arabweb1.open.ac.uk/t171/ (a 
URL is an Internet address). From here you can go to the Welcome section, 
to any of the three modules or to the assignments page. Each of the 
modules has a front page which lists the contents of that module. Each 
module is further divided into the sections of study.

There are a number of ways you can navigate your way around the site. 
Firstly, when you are in any page there is a blue bar down the left side, with 
some buttons on it. These are:

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Clicking on the Home button takes you back to the T171 
home page. You can navigate from here to all the main 
components of the course, as well as view a plan of the 
contents of the course (printed and web-based) called 
Course Map. 

 

Clicking on the appropriate module number will take you 
to the module's contents page. 

 

Clicking this button will take you to a page where all of 
the course dates are listed. Within the Calendar there 
are links to the study guides for each section. 

 

The Assignments button will take you to a page from 
which you can access all the TMAs. 

 

The Conferencing button will take you to your FirstClass 
'desktop' using the browser interface. You will be asked 
for your FirstClass user ID and password. Once this has 
been authenticated you will see your FirstClass 'desktop' 
which is your communications centre. From here you 
can send messages, view messages in your mailbox, go 
into your tutor group conference, access other 
conferences, and so forth. 

 

This button will take you to a diagram of the structure of 
the website, which shows your progress through the 
course, i.e., the proportion of pages you have ticked as 
'done'. 

 

The Search button will take you to a search engine, 
which will allow you to search the T171 website for 
particular words or phrases. 

 

This takes you to an alphabetical list of selected key 
words and phrases used in the course with their 
definitions. 



 

As mentioned previously, the website also uses colour coding to indicate 
which material is current, and so on. Each module has a contents page, 
which will indicate what the current state of play is for the material in that 
module. Material can be in one of three states, described below:

Previous work: This is material, which is available, but which you should 
have already studied. It will have a blue symbol next to the linked text.

Current work: This is the material to which the current study guide refers. It 
will have a green symbol next to the linked text.

Future work: This is material which goes beyond the current work, but 
which is nonetheless available on the site, so you can work ahead if you 
want to. It will have a purple symbol next to the linked text

This is not an unguided site, in which you are simply left to find your own 
way around. Most pages have a 'Where next' link at the bottom, which will 
take you to the next page in the sequence.

 

Structure of the website

 

Like many websites, the T171 website is arranged in a hierarchical fashion; 
that is, its pages are on different 'levels' in the structure. The top level in this 
hierarchy is the T171 home page. From this you can access the Welcome 
material, and each of the modules.

The modules each have their own contents page, which provides a listing of 
the material in that module. The material in each module is divided into 
sections. For instance, Module 1 has nine sections, most of which relate to a 
specific chapter of the set book. Each section is then further divided into 
separate pages, or segments, which provide the actual material, much of 
which consists of activities. Sometimes there will be a layer of further 
material below this.

All this may sound a bit confusing, but as well as the 'Where next' link on 
each page, there is also a contents list at the top of each page which has 
links to the other pages in the same section. This is in addition to the ever-
present navigation buttons described above. So you should always have a 
feel for where you are in the material, and how to get to other relevant pages.

 

 
  
  
  



  
Click the Back button in your browser window to return to 
the previous page.  
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The Course Overview

 

The Course Overview button appears in the blue sidebar of every page so 
you can link to it at anytime. It gives you a diagrammatic summary of the 
whole of the T171 website - but don't take it too literally! The aim is to give 
you an alternative graphical way of looking at the T171 website to the 
Course Map, which looks more at the course as a whole, and the module 
indexes, which are linear in nature.

In the Course Overview diagram, each sub-section is represented by a disk, 
its size represents the relative number and length of web-pages in that sub-
section, so you can get a rough idea of the amount of reading in each 
section of the module. Please note you can't navigate from this diagram.

If you click the 'Done' button (see below) as you finish each section page, 
your progress through each module will be shown in the progress bars 
towards the top of the diagram.

 

The 'Done' button

 

In the 'Where next' box at the bottom of every section page there is a 'Done' 
button. When you click on this a tick will appear. This is meant to help you 
keep a record of which pages you have studied and you can see your 
progress in the Course Overview.

As you click pages as 'done' this is stored in the website and shown in the 
progress bars on the Course Overview. As you work through the course and 
click the pages you will see the bar for that module fill up until you have 
marked them all as 'done'. (But note that the fill actually jumps up in 5% 
chunks rather than for each individual page.)

This facility is for your use only - no-one else can see your progress - not 
even your tutor. If you don't click on the Done button on a page then that 
page will not be recorded. (At the moment it isn't possible to undo a page). 
This facility is simply to give you a visual way of charting your progress 
through the website much in the way you might use a highlighter pen, post-
its or slips of paper in a book or magazine to flag bits you had read.
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Click on the back button in your browser to return to the 
previous page.  
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Viewing the T171 website

 
You have a certain amount of control over how you view these web pages. 
This site was designed to be viewed with the:
 

 

●     Resolution set to 800 x 600 pixels. (You can set the resolution via the 
Start menu on your PC.)

●     Colour palette set as high as possible, i.e. High colour (16 bit) or True 
Colour (24bit). (Again, set via the Start menu on your PC.)

●     Font size set to medium or 12pt. (Set using your browser's Options or 
Preferences settings.)

 

To change the Resolution and Colour palette settings

 

Go to the Start menu on your PC, then to Settings and then Control panel. 
Double click the Display icon, click the Settings tab. You should be able 
change the Resolution and Colour palette settings here.

Note: not all computers can be adjusted.

 

To change the font size

 

●     In Internet Explorer go to View on the browser tool bar, then to Text 
Size, then select Medium.

●     In Netscape Navigator go to Options or Edit on the browser toolbar, 
go to Preferences, then find where the Font settings are specified 
and select 12pt.

 

 
If you are finding the text too small to read easily, there are two ways of 
making it appear larger:
 

 

●     You could change the resolution of your PC to 640 x 480. (This is 
preferable as this will make everything appear larger on the screen.)

●     Or you could increase the font size in your browser. (This will only 
affect the text, the images will remain the same size and those which 
contain text could still be difficult to read.)

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Cache

 

The web pages you view are stored as 'temporary internet files' in the Cache 
on your computer. You can change the preferences for the Cache to ensure 
that you are viewing the latest versions of these pages rather than your 
stored versions. The options are Verify Documents: 'Once per Session', 
'Every Time', 'Never. Once per session should be adequate.
 

 

●     In Netscape Navigator go to Options or Edit on the browser toolbar, 
go to Preferences or Network Preferences, then find the Cache 
settings in the menu under the 'Advanced' heading.

●     In Internet Explorer go to Tools on the browser tool bar, then go to 
Internet Options. Then click either the Advanced or the General tab 
(depending on which version you have), and click on Settings .

 

 
Alternatively, if you suspect that you are not viewing the latest version of a 
page, you should click on the Refresh button (Internet Explorer) or the 
Reload button (Netscape Navigator).
 

 
  
  
  

  
Ckick on the Back button in the browser window to return to 
the previous page.  
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Study Calendar and Study Guides 

Study Calendar

 

Module 1 - see below

Module 2 

Module 3 

 

 

The calendar below suggests a study pattern that should enable you to 
complete each of the assignments by the allocated cut-off dates. Clicking on 
the assignments or the section links will take you to the appropriate part of 
the website.
 

T171 offline

 

Offline versions of Modules 1, 2 and 3 are provided below for downloading. 
Instructions on downloading are provided online - please read these first. 

Offline structure - download this file first. You need it in order to view the 
website offline

Module 1 - this file contains the homepage and Module 1 content.

Module 2 - this file contains the Module 2 content.

Module 3 - this file contains the Module 3 content.

 

Module 1

Study 
Week 

Start Date Course Material and 
Assessment 

Study 
Guides 

0 Before course 
starts 

Welcome 

1 Oct 9 About Module 1 Study Guide 
1 

2 Oct 16 Section 1 

3 Oct 23 Section 2 Study Guide 
2 

4 Oct 30 Section 3 

http://arabweb1.open.ac.uk/t171/zips/mod1a.exe
http://arabweb1.open.ac.uk/t171/zips/mod1b.exe
http://arabweb1.open.ac.uk/t171/zips/mod2.exe
http://arabweb1.open.ac.uk/t171/zips/mod3.exe


5 Nov 06 Section 4 

TMA01 cut-off date Nov 
20, 2004 

Study Guide 
3 

6 Nov 13 Section 5 

7 Nov 20 Section 6 Study Guide 
4 

8 Nov 27 Section 7 

9 Dec 04 Section 8 Study Guide 
5 

10 Dec 11 Section 9 QUIZ_01 

TMA02 cut-off date Dec 
25, 2004 
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Study Calendar

 

Module 1 

Module 2 - see below

Module 3 

 

 

The calendar below suggests a study pattern for Module 2 that should 
enable you to complete each of the assignments by the allocated cut-off 
dates. Clicking on the assignments or the section links will take you to the 
appropriate part of the website.
 

T171 offline

 

Offline versions of Modules 1, 2 and 3 are provided below for downloading. 
Instructions on downloading are provided online - please read these first. 

Offline structure - download this file first. You need it in order to view the 
website offline.

Module 1 - this file contains the homepage and Module 1 content.

Module 2 - this file contains Module 2 content.

Module 3 - this file contains Module 3 content.

 

Module 2

Study 
Week 

Start Date Course Material and 
Assessment 

Study Guides 

11 18Dec/2004 About Module 2 Study Guide 6 

12 25Dec/2004 Section 1 

13 01Jan/2005 Section 2 Study Guide 7 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=69033D7B-D6A4-4B3B-91DA1AA59AFEAAE8.cfm
http://arabweb1.open.ac.uk/t171/zips/mod1a.exe
http://arabweb1.open.ac.uk/t171/zips/mod1b.exe
http://arabweb1.open.ac.uk/t171/zips/mod2.exe
http://arabweb1.open.ac.uk/t171/zips/mod3.exe


14 08Jan/2005 Section 3 

15 05 
Mar/2005 

Section 4 Study Guide 8 

16 12Mar/2005 Section 5 

17 19Mar/2005 Section 6 Study Guide 9 

18 26Mar/2005 Section 7 

19 02April/2005 Section 8 QUIZ_02

TMA03 cut-off date April 
16 / 2005 

Study Guide 
10 

  
  
  

  
Click on the Back button in your browser to return to the 
previous page.  
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Study Calendar

 

Module 1 

Module 2 

Module 3 - see below

 

 

The calendar below suggests a study pattern for Module 3 that should 
enable you to complete TMA04 by the allocated cut-off dates. Clicking on 
the assignment or the section links will take you to the appropriate part of 
the website.
 

T171 offline

 

Offline versions of Modules 1, 2 and 3 are provided below for downloading. 
Instructions on downloading are provided online - please read these first. 

Offline structure - download this file first. You need it in order to view the 
website offline.

Module 1 - this file contains the homepage and Module 1 content.

Module 2 - this file contains Module 2 content.

Module 3 - this file contains Module 3 content.

 

Module 3

Study 
Week 

Start Date Course Material and 
Assessment 

Study Guides 

20 09April/2005 About Module 3 Study Guide 11 

21 16April/2005 Section 1 

22 23April/2005 Section 2 Study Guide 12 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=69033D7B-D6A4-4B3B-91DA1AA59AFEAAE8.cfm
http://arabweb1.open.ac.uk/t171/zips/mod1a.exe
http://arabweb1.open.ac.uk/t171/zips/mod1b.exe
http://arabweb1.open.ac.uk/t171/zips/mod2.exe
http://arabweb1.open.ac.uk/t171/zips/mod3.exe


23 30April/2005 Section 3 

24 07May/2005 Section 4 Study Guide 13 

25 14May/2005 Section 5 

26 21May/2005 Section 6 Study Guide 14 

27 28May/2005 TMA04 cut-off date 
Jun 04/2005 

  Final Exam Period Will be announced 
to you officially 

  
  
  

  
Click on the Back button in your browser to return to the 
previous page.  
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Study Calendar and Study Guides 

 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 1 - Weeks 1 and 2

 
This study guide tells you what you should be doing in Weeks 1 and 2 of 
T171.
 

About Module 1

Read the section About Module 1 including all of the segments 

 

 

Module 1 Section 1: Background material

Read Section 1: Background material including all of the segments 

Do Exercise - note taking 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Module 1 Section 1 

 1.1 Background material - introduction  
 1.2 Software and hardware  
 1.3 Binary, bits and bytes  
 1.4 Computer architecture  
 1.5 Computer power  
 1.6 Types of computer  
 1.7 Exercise - note taking  
 1.8 Background material - summary  

  

1.1 Background - introduction

 

This section, unlike most others in this module, is not based on Accidental 
Empires. Instead, it aims to provide you with sufficient background 
knowledge to understand and appreciate the rest of the material. You are 
not expected to understand the workings of a computer in detail but you will 
require a knowledge of the various components of a typical computer, and 
what their functions are. This section will therefore act as your starting point, 
and the remainder of the module will detail how personal computers (PCs) 
came to have their present structure and functionality.
 

  
  
  

  
In the next segment you will briefly look at the two main 
categories of technology in the computer industry, namely: 
Software and hardware
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Module 1 Section 2 

 2.1 Intel and the microprocessor - 
introduction  

 2.2 Prehistory  
 2.3 The microprocessor  
 2.4 Moore's Law  
 2.5 Intel  
 2.6 Exercise - evaluating Web 

resources  

 2.7 Intel and the microprocessor - 
summary  

  

2.1 Intel and the microprocessor - introduction

 

Intel IBM

 

Bob Noyce Gordon 
Moore

 

Microprocessor

 

Based on Accidental Empires, Chapter 3, ' Why they don't call it Computer 
Valley'.

In any historical account it is always difficult to know where to start. If you 
jump straight into the middle of the story you may miss vital historical points 
that reveal how the present situation came about, or you may not 
understand the references that are being made. Alternatively, if you go back 
too far you can be swamped in detail. The history of the PC industry begins 
with the development of the first microprocessors. But to put this 
breakthrough into context I must first say a few words about mainframe 
computers, and then the next segment will provide some of the earlier 
history of computing in order to set the scene for what follows.

In this course, when we speak of a computer we usually mean the personal 
computer (PC). Before PCs became available, 'computers' meant 
'mainframes'. Mainframe computers are large machines that have to be 
housed in special air-conditioned rooms. Mainframes can carry out different 
tasks for several people at the same time, but they have to be operated by 
specialists, so that ordinary users have only limited access to them. In the 
heyday of mainframes, they were typically very expensive, costing $100,000 
upwards, often into the millions. Unsurprisingly they were sold in small 
numbers, and each mainframe had software tailored to the needs of its 
customer. Maintaining the mainframes and their software was a major task, 
which was often undertaken by the same company that sold the machine.

Thus the customer and the supplier entered into a long-term relationship 
once a mainframe had been bought. In the past the majority of these 
machines were supplied and serviced by one company, IBM.

Today mainframes still operate in many companies, public institutions and 
universities, where they perform tasks that require a lot of computational 
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power. These tasks have changed little over the years, and so some 
mainframes are still running the same software with which they were 
originally supplied.

Personal computers, on the other hand, are relatively cheap, costing around 
$1500 or less, and are used by a wide variety of people who operate them 
directly. They are sold in large numbers and they utilize commonly available 
software. Personal computers are also replaced frequently, which means 
that the supplier-customer bond, which is so important in the mainframe 
business, is less important with PCs.

This history begins when mainframes were dominant, but starts with the 
seed that led to the PC revolution - the microprocessor.

 

 Read the whole of Accidental Empires, Chapter 3.

 

  
  
  

  
In the next segment you will briefly look at some of the 
history of the computer industry leading up to the invention 
of the first microprocessor in 1971: Prehistory
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 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 2 - Weeks 3 and 4

 
This study guide tells you what you should be doing in Weeks 3 and 4 of 
T171.
 

Module 1 Section 2: Intel and the microprocessor

Read Chapter 3 of Accidental Empires 

Read Section 2: Intel and the microprocessor including all of the 
segments 

Do Exercise - evaluating Web resources 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 3: The start of the PC industry

Read Chapter 4 of Accidental Empires 

Read Section 3: The start of the PC industry including all of the 
segments 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form 

Look at TMA01 so that you know what you are working towards 
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Click the Back button in your browser window to return to 
the previous page  
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Module 1 Section 3 

 3.1 The start of the PC industry - 
introduction  

 3.2 Microsoft sets the trend  
 3.3 Operating systems  
 3.4 Apple defines the PC business  
 3.5 The start of the PC industry - 

summary  

  

3.1 The start of the PC industry - introduction

 

Microsoft, IBM, 
Visicorp

 

Bill Gates, Paul 
Allen, Steve 
Wozniak, Steve Jobs

 

Altair, CP/M, Apple 
II

 

Based on Accidental Empires, Chapter 4, 'Amateur hour'.

In this section the microprocessor finds its application in small computers, 
which are essentially aimed at the hobbyist market. A number of small 
companies start up that either manufacture these machines, or provide 
software for them. In these early days, a small company could find itself well 
placed to expand with the industry. Usually these tales of modest beginnings 
which lead to vast success have two driving factors: a brilliant technical 
achievement, and a forceful management and marketing drive. These 
factors are often represented by two different people in a company.

This is a long section to read, but it underpins all of what follows. Not only 
are most of the important personalities and companies introduced, but the 
process of success in the computing industry is established, which you will 
see again in later sections.

 

 Read the whole of Chapter 4 of Accidental Empires.

 

  
  
  

  

In the next segment you will look at the founding of 
Microsoft, and how some of the characteristics of the 
company can be seen in its early days: Microsoft sets the 
trend
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Module 1 Section 4 

 4.1 Xerox PARC - introduction  
 4.2 GUIs and WYSIWYG  
 4.3 Ethernet  
 4.4 Management in the IT industry  
 4.5 Xerox PARC - summary  

  

4.1 Xerox PARC - introduction

 

Xerox PARC

 

Doug Engelbart, 
Bob Taylor, Bob 
Metcalfe

 

Ethernet, Alto, GUI 
(graphical user 
interface)

 

Based on Accidental Empires, Chapter 5, 'Role models'.

It is rare for researchers to be given the time and the budget to perform 
basic research, that is, research which is not aimed at producing (or 
improving) a marketable product. Xerox had made a lot of money from 
photocopiers by the start of the 1970s, but the company realised that the 
photocopier might not be the most important component in the office of the 
future. To this end Xerox set up a research group at the Palo Alto Research 
Center (PARC), which attracted a small team of the most brilliant 
technologists to research the development of the computer. It can be argued 
that nearly all the good ideas in computing currently in use can be traced 
back to PARC, including the graphical user interface (such as the Macintosh 
and Windows operating systems), Ethernet (a common method of linking 
PCs together and PCs to printers), object-oriented programming (now the 
most common method of programming) and the laser printer.

 

 Read the whole of Accidental Empires, Chapter 5.

 

  
  
  

  
The next segment looks at GUIs and WYSIWYG in more 
detail: GUIs and WYSIWYG  
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 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 3 - Weeks 5 and 6

 
This study guide tells you what you should be doing in Weeks 5 and 6 of 
T171.
 

Module 1 Section 4: Xerox PARC

Read Chapter 5 of Accidental Empires 

Read Section 4: Xerox PARC including all of the segments

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 5: IBM and the PC

Read Chapter 7 of Accidental Empires 

Read Section 5: IBM and the PC including all of the segments 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Complete and submit TMA01 
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Click the Back button in your browser window to return to 
the previous page.  
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Module 1 Section 5 

 5.1 IBM and the PC - introduction  
 5.2 The Independent Business Unit  
 5.3 The open standard  
 5.4 IBM and Microsoft  
 5.5 Exercise - current literature  
 5.6 IBM and the PC - summary  

  

5.1 IBM and the PC - introduction

 

IBM, Microsoft, 
Lotus

 

Don Estridge, Gary 
Kildall

 

The PC, DOS

 

Based on Accidental Empires, Chapter 7, ' All IBM stories are true.'

IBM - International Business Machines - (also referred to as 'Big Blue' 
because its corporate colour is blue) was founded in 1924 by Tom Watson 
Sr. It first became successful through selling punch card electromechanical 
tabulating machines. In 1950 it began to sell large computers to companies. 
In the mid-1960s IBM launched its range of mainframe computers, known as 
360s. These were hugely successful, to the point that IBM had the vast 
majority of the computing market - indeed, its dominance led to 
investigations by the US Justice Department and a number of 'anti-trust' 
cases from competitors. The basic claim from these investigations was that 
IBM had used its dominant market position to squeeze out opposition 
unfairly.

There are several ways in which a company could do this. For example, 
when a competitor releases a new product (such as a computer) the 
dominant market leader can announce they will soon be releasing 
something better. Customers are then reluctant to buy the competitor's 
product. A better product from the market leader may not actually exist, or 
be near completion, but by the time this is realised the competitor has lost a 
great deal of the market.

It is difficult to overestimate the size and dominance of IBM in 1980. Its 
name was virtually synonymous with computing, and it was widely regarded 
as having excellent quality of service, products and management. It was 
constrained, however, by the bureaucracy that is inherent in any large 
organization. This was not a problem with the mainframe industry, where 
computers were sold for millions, and thus were unlikely to change very 
often. It proved to be a problem in the microcomputer industry, which, being 
underpinned by Moore's Law, involves rapid change and development.

 

 Read the whole of Accidental Empires, Chapter 7.
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In the next segment you will look at how the IBM PC was 
developed, and in particular how the Independent Business 
Unit was an important working method: The Independent 
Business Unit
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Module 1 Section 6 

 6.1 IBM clones - introduction  
 6.2 Reverse engineering  
 6.3 The clones  
 6.4 What makes technology 

successful?  

 6.5 IBM after the PC  
 6.6 Exercise - planning a web report  
 6.7 IBM clones - summary  

  

6.1 IBM clones - introduction

 

IBM, Compaq

 

Rod Canion

 

PC-AT

 

Based on Accidental Empires, Chapter 9, 'Clones'.

When IBM launched its PC there were many different microcomputers 
available. Soon after the IBM launch a lot of similar computers were 
released which had their own architectures, but which would often run a 
version of MS-DOS. These computers were produced by companies such 
as Tandy and Hewlett-Packard. However, even if their software was 
compatible with the IBM PC, their hardware wasn't. This meant that the plug-
in cards used in the IBM PC for connecting to printers, controlling graphics, 
and other functions, were not compatible with the new computers. 
Companies manufacturing these cards could not support all of the different 
computer architectures. It quickly became clear to computer manufacturers 
that to be successful the key was not to be similar to IBM machines, but to 
be identical. Computers which are identical to the IBM PC in every important 
respect are called 'clones'.

 

 Read the whole of Accidental Empires, Chapter 9.

 

  
  
  

  
In the next segment you will look at the process of reverse 
engineering, which allowed Compaq to produce a PC 
identical to that of IBM: Reverse engineering
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 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 4 - Weeks 7 and 8

 
This study guide tells you what you should be doing in Weeks 7 and 8 of 
T171.
 

Module 1 Section 6: IBM clones

Read Chapter 9 of Accidental Empires 

Read Section 6: IBM clones including all of the segments 

Do Exercise - planning a web report 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 7: Apple and the Mac

Read Chapter 10 of Accidental Empires 

Read Section 7: Apple and the Mac including all of the segments 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Look at TMA02 so you know what you have to do 
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Click the Back button in your browser window to return to 
the previous page.  
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Module 1 Section 7 

 7.1 Apple and the Mac - introduction  
 7.2 The Lisa  
 7.3 Developing the Macintosh  
 7.4 Empowerment  
 7.5 Desktop publishing  
 7.6 After the Mac  
 7.7 The personality of companies  
 7.8 Apple and the Mac - summary  

  

7.1 Apple and the Mac - introduction

 

Apple, Aldus

 

Steve Jobs, Jef 
Raskin, John Sculley

 

The Lisa, The 
Macintosh, 
Desktop publishing

 

Based on Accidental Empires, Chapter 10, 'The Prophet'.

Before the introduction of the IBM PC the Apple II had been the best selling 
microcomputer. The sales of IBM PCs and the later clones seriously affected 
the sales of the Apple II. The successor to the Apple II, the Apple III, had 
some initial flaws which gave the computer a bad name, from which it never 
really recovered. Many people were disappointed by the Apple III. At the 
time Apple had a well-deserved reputation as a creative company that 
produced computers that performed well and looked good. It was seen as a 
maverick company, with the charismatic Steve Jobs and the brilliant Steve 
Wozniak in charge. This was the company that had started in a garage and 
had dared to challenge IBM. It was different from other companies, and 
people expected its products to be different too. The Apple III did not meet 
these expectations, and Apple's position in the market began to look 
precarious.

At the time, all microcomputers (including the Apple II) used command-line 
interfaces as we saw in the section on BIOS. While the commands needed 
to operate the computer were quite easy to learn, command-line interfaces 
meant that the machines were still 'unfriendly' and were unlikely to reach a 
mass market. The idea at Apple was to build a machine that would be as 
easy to operate as any household appliance, one which would be 'user 
friendly'.

Chapter 10 of Accidental Empires describes the development of this 
computer and provides a lot of detail about the main personality behind it, 
Steve Jobs, and the structure of the idiosyncratic Apple company. It is a long 
chapter, but both a fascinating and an important one. This section also 
draws on Insanely Great - The Life and Times of Macintosh, the Computer 
That Changed Everything by Steven Levy (1994, reissued 2000, Penguin), 
and you will find several quotes from the book throughout this section.
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 Read the whole of Accidental Empires, Chapter 10.

 

Recommended reading

 
Insanely Great - The Life and Times of Macintosh, the Computer That 
Changed Everything by Steven Levy, 1994, reissued 2000, Penguin.
 

  
  
  

  
In the next segment you will look at the development of the 
Lisa computer, and the role of metaphors: The Lisa  
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Module 1 Section 8 

 8.1 Windows, OS/2 and networking - 
introduction  

 8.2 Legacy and the Year 2000 problem  
 8.3 Network operating systems  
 8.4 Competition, collaboration and co-

operation  

 8.5 Exercise - drawing conclusions  
 8.6 Windows, OS/2 and networking - 

summary  

  

8.1 Windows, OS/2 and networking - introduction

 

IBM, Microsoft, 
Novell

 

Ray Noorda

 

Netware, Windows

 

Based on Accidental Empires, Chapter 14, 'Counter-reformation'.

The relationship between Microsoft and IBM was central in the development 
of the PC. However, towards the end of the 1980s the relationship became 
strained as Microsoft became increasingly successful through the sales of 
MS-DOS to the PC clone manufacturers.

A successor to MS-DOS was now required as the microprocessor 
technology advanced. The success of the Macintosh had shown that a good 
GUI operating system was the next step. Microsoft and IBM took on a joint 
development project to develop OS/2, a new GUI operating system which 
would be owned by IBM. However, Microsoft continued to develop Windows, 
a GUI interface to DOS. Most people predicted that OS/2 would be 
successful, but actually it was the release of Windows 3.0 at the start of the 
1990s that captured the PC market. Although regarded as technically 
superior, OS/2 failed for a number of reasons, including marketing and its 
need for a relatively high specification PC in order to work properly.

In this section you will look at the legacy issues which affect complex 
software development, the move to network operating systems, and the 
nature of rivalry and collaboration in the IT industry.

 

 Read the whole of Accidental Empires, Chapter 14
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In the next segment you will look at the issue of legacy in 
computer systems and the Year 2000 problem: Legacy and 
the Year 2000 problem
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 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 5 - Weeks 9 and 10

 
This study guide tells you what you should be doing in Weeks 9 and 10 of 
T171.
 

Module 1 Section 8: Windows, OS/2 and networking

Read Chapter 14 of Accidental Empires 

Read Section 8: Windows, OS/2 and networking including all of the 
segments 

Do the Exercise - drawing conclusions 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 9: Conclusions 

Read Section 9: Conclusions including all of the segments 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Complete and submit TMA02 
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Click the Back button in your browser window to return to 
the previous page.  
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Module 1 Section 9 

 9.1 Conclusions - introduction  
 9.2 Paradox, Handy and the sigmoid 

curve  

 9.3 Current and future issues  
 9.4 Some conclusions  
 9.5 Conclusions - summary  

  

9.5 Conclusions - summary

 

In this section you have looked at some of the conclusions we could apply to 
the material in this module, as well as the current state of the industry and 
where it might be going.

 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 
What you think of Handy's sigmoid theory, and whether you can think of 
any examples of it in practice.

 What you have gained from this module.

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 How Handy's theory of the sigmoid curve applies to the computer industry.
 The current issues in the computer industry.
 Possible future trends.
 Conclusions from the Module 1 material.

 You should complete the self-diagnostic form now.

 

  
  
  

  

This is the end of the Conclusions section and it is the end 
of the Module 1 material. You should refer back to the Study 
Guide now and check that you have completed all your work 
for this section. Then you are ready to go on to Module 2: 
The Net: Where it came from, how it works.
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Resource 

Copyright notice

 The material in these files is the Open University's copyright.
 

 

No part of this website may be reproduced, stored in any other retrieval 
system or transmitted in any form or by any means, electrical, mechanical, 
photocopying, recording or otherwise without the prior permission of The 
Open University. All rights reserved.

Any queries regarding this notice or use of the material to which it refers 
should be sent to The Rights Manager at The Open University, Walton Hall, 
Milton Keynes, MK7 6AA.
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Assignments 

Tutor-marked assignment TMA01

 Cut off date: 20 November 2004
 

Information

 

This TMA is the first one of four, which together with the quizzes form the 
continuous assessment part of your overall course grade. The final 
examination forms the examinable component element of your overall 
grade. You need to pass both elements, that is get a grade of 50% or more 
in both your continuous assessment and your examinable component. This 
TMA is only half-weighted, which means it counts only half as much as 
TMAs 2-4 towards your final grade. This is to give you an opportunity to get 
your first TMA done without too much pressure - and you should find the 
feedback from TMA01 helpful when it comes to tackling TMA02.
 

Question 1 (60 marks)

 

Using what you did in the exercise: Evaluating web resources as a guide, 
evaluate the coverage of the various Microsoft Antitrust cases on the 
following two sites taken from Section 9.3 of Module One. For each site write 
a brief commentary (no more than 450 words for each site; 900 in total) 
which addresses the following points:
 

 
What information did the site cover, e.g. did it try to present a summary of 
the facts or did it also give opinions? Did it try to give complete and up- to-
date coverage, or did it appear to be selective?

 Did the site present a balanced view or did it represent one perspective?
 How easy was the site to navigate?
 Your overall opinion of the site and say why.
 How the site could be improved

Sites

 

BBC News coverage of Microsoft - based in the UK, this section is part of 
their general online news service.

Wired Magazine's Antitrust section - part of the web site for a US-based 
technology magazine. 

 

Advice

http://news.bbc.co.uk/1/hi/in_depth/business/2000/microsoft/default.stm
http://www.wired.com/news/antitrust/


 

These web sites are very large. You are not expected to visit every page of 
their Microsoft antitrust coverage. For the first part of this question you 
should assess the information they contain on the Microsoft trial. For the 
second part of the question you may find it hard to determine the if the 
information presented is balanced or not. It will help if you look for links to 
'About', 'News Sources', 'Support us', 'What is' and so on to try to determine 
the intended audience and editorial policy of the sites. For the other parts of 
the question you should make an assessment of the contents of the site but 
you should not try to give a detailed assessment of each one.
 

Question 2 (40 marks)

 

Choose two messages that you have sent to your T171 Tutor Group 
conference (or one of the other T171 conferences) which you felt were 
successful but which could be improved. With reference to the principles 
outlined in Gary Alexander's paper: Netiquette, or the social conventions of 
computer conferencing explain why you consider each message was 
successful and one way in which each could be improved.

Your explanation should not exceed 500 words in total. This does not 
include the length of the messages themselves.

 

Submitting your assignment

 

Your assignment should be submitted by following the instructions given to 
you by the Arab OU. If you submit your assignment in any other way, it may 
not be marked.

You should submit your assignment as a single HTML file. If it is a single file 
there is no need to zip your file for submission (you will need to do this for 
later TMAs with multiple files).

 

Resources

 

Netscape Composer tutorial - a tutorial on using the HTML editor included 
with Netscape if you are unsure about creating web documents.

Plagiarism and copyright - the advice that was included in the Welcome 
section on plagiarism issues.

Evaluating Web resources - the exercise you should have done already 
which will help with Question 1.

Referencing - some advice on how to reference.

Word counts - some advice on word counts

http://sustainability.open.ac.uk/gary/papers/netique.htm
http://sustainability.open.ac.uk/gary/papers/netique.htm
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Module 1 Section 2 

 2.1 Intel and the microprocessor - 
introduction  

 2.2 Prehistory  
 2.3 The microprocessor  
 2.4 Moore's Law  
 2.5 Intel  
 2.6 Exercise - evaluating Web 

resources  

 2.7 Intel and the microprocessor - 
summary  

  

2.6 Exercise - evaluating Web resources

 
In this exercise you will work individually to find some websites relating to 
the subject of Module 1, and evaluate the information in them.
 

Outcomes
 The exercise should help you with the following:

 

 

●     Develop skills in using the Web as a resource
●     Develop skills in evaluating content on the Web
●     Develop skills relevant to TMA 01

 

Background

 

As you will know, one of the good things about the Web is also one of the 
bad things - namely, anyone can publish (almost) anything. This means that 
the Web is an excellent information resource (for example many academics 
publish their papers on the Web), but also that you may have to work 
through a lot of information to find what you want. And how do you judge the 
material you find? The usual publication route, when a journal, magazine or 
book publisher agrees to publish material, has some form of quality control 
built in. We know, for example, that an article in an academic journal will 
usually have been reviewed by peers, so one has a certain level of faith in 
its arguments and factual statements (although of course errors do arise). 
This is not the case on the Web, so you must bring your own judgement to 
bear.
 

The activity

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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In this exercise you will look at a site, and produce a brief summary on 
various aspects of it. This will give you practice in writing for your TMA, give 
you an opportunity to consider the issues relating to reliability on the Web 
and a chance to put these into practice.

Here is what you should do for this exercise:

 

 
Read through one of the resources on evaluating Web material provided 
below.

 Look at TMA 01 question 1.
 Search the Web for relevant sites on the subject of the TMA question 1.

 
For one site produce a summary which answers the following questions 
(this is a different set of questions from those posed in the TMA, but this 
should help you in that task):

 

1.  How easy was it to find your way around the site?
2.  What was the 'look and feel' of the site like? Did you like it? Did the 

design get in the way of the content? Did the design match the tone 
of the content?

3.  What was the writing style like? Was it friendly, academic, humorous, 
factual, commercial, etc.?

4.  Who do you think is the audience for the site? Is it the general public, 
professionals in that field, academics, children, etc.? Does the style 
(in terms of both presentation and writing) match this?

5.  How reliable is the information on the site? Is it likely to be biased in 
any way?

 

 
You may like to share your summaries with other members of your tutor 
group.
 

Resources to help with this activity

 

Evaluating web material - this site lists five criteria for evaluating Web 
resources.

UCLA guide on evaluating web material 

 

  
  
  

  
You should go to the Summary segment for this section 
next: Intel and the microprocessor - summary.  

      

http://www.unfccc.int/resource/library/criteria.html
http://www.library.ucla.edu/libraries/college/help/critical/index.htm
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Referencing
Why reference?

 

A reference is given with a quote to enable the you or your reader to access 
the source of that quote. The reader might wish to do this to see the context 
of the quote or to explore further the ideas contained in the quote.

The aim of a reference is to provide all the information that the reader would 
need to find the source. If you omitted any information then it may be 
impossible to find the source.

 

Secondary referencing

 

Sometime you may wish to quote from work that you have not read but that 
you have read about in something else's work. This is known as secondary 
referencing. In this case you must make it clear that you have not read the 
original but have read about it in a secondary source; for example:
 

 
Gates, quoted in Cringely (1992), said, 'I want to be the IBM of 
software' 

 

 
In your list of references at the end of your work you should only include the 
reference for the secondary source, in this case Cringely's book.
 

How to reference

 
There are two ways of giving a reference: numbered, or year and name. 
Both are equally acceptable and it is your choice which you prefer to use. 
The important thing is to be consistent.
 

Numbered references
 Using a number next to the quote. For example:

 

 
'TCP/IP is to the wired world what DNA is to the biological 
one'.1 

 

 Then at the end of your assignment you give the full reference:

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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1 J. Naughton, (1999), A Brief History of the Future, Phoenix 

 

Year and name

 
You provide the name and year of publication with the quotation and provide 
the full reference in the references section. For example:
 

 
'TCP/IP is to the wired world what DNA is to the biological 
one' (J. Naughton, 1999) 

 

 Then at the end of your assignment you give the full reference:
 

 
J. Naughton, (1999) A Brief History of the Future, Phoenix. 

 

Examples
Book

 

●     author's (or editor's) surname and initials,
●     year of publication (in brackets)
●     title (in italics),
●     place of publication,
●     publisher.

 

 For example:
 

 
J. Naughton, (1999) A Brief History of the Future, London, 
Phoenix. 

 

Web page

 

●     Title of page (in italics) followed by 'online' in square brackets,
●     'available from' information such as the URL,
●     the date you accessed the site in square brackets.

 

 For example:
 



 

An interview with Gordon Moore, [online] Available from: http://
www.thetech.org/revolutionaries/moore/ [Accessed 16th 
October 2002]. 

 

Page from the T171 web site

 

●     T171 module and section,
●     title of page (in italics) followed by 'online' in square brackets,
●     Open University, 'available from' information such as the URL,
●     the date you accessed the site in square brackets.

 

 For example:
 

 

T171 Module 1 Section 6.2, Reverse engineering, [online] 
Open University, Available from http://t171.open.ac.uk/t171/
module1/section6/reverse.cfm?
DisplayMode=live&CFID=2558591&CFTOKEN=55828880 
[Accessed 26 March 2002] 

 

Image from a web page

 
●     URL
●     date you accessed the site (in square brackets)

 

 For example:
 

 

http://t171.open.ac.uk/t171/module1/section6/reverse.cfm?
DisplayMode=live&CFID=2558591&CFTOKEN=55828880 
[Accessed 26th March 02] 

 

Image from a clip art collection

 

●     author (if given),
●     title (underline or use italics)
●     type of collection (in square brackets)
●     date (if given)
●     availability, e.g. distributor, address

 

 For example:
 



 

Bitfolio Edition 7 [clipart collection CD], [no date]. Available 
from distributor: Management Graphics Ltd, Reading, 
Berkshire. 

 

FirstClass message

 

●     author's name,
●     full date of message,
●     subject of message (in italics),
●     'e-mail to' or 'conference message to' followed by the recipient's name
●     or conference name.

 

 For example:
 

 
Liz Bennett, 26th March 03, What makes a technology 
successful?, conference message to T171 ejb7 TG. 

 

Further reading

 

You will find more guidance on referencing on the OU Library's pages at 
http://library.open.ac.uk/help/helpsheets/cite.html but please remember that 
it's far more important that you give references than getting too concerned 
about the 'correct' format of those references.
 

 
  
  
  

  
Use the Back button on your browser to return to the 
previous page.  
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Assignments 

Tutor-marked assignment TMA02

 Cut off date: 24 December 2004
 

 This TMA is the last part of Module 1.
 

Question 1 (25 marks)

 
Using the guidance given in Exercise - planning a web report, produce a 
plan for the following web report:
 

 

Examine the role of the pointing device (mouse, trackball, etc.) 
in the development of the current personal computer industry. 
Your answer should show how this invention has contributed 
to the personal computer industry by changing the way that 
the user interacts with their machine. 

 

 

Your plan should outline what you would cover in the Introduction, Main 
body, Conclusions and References of your report. It should state briefly what 
you would cover in the report as a whole, but in sufficient detail for your tutor 
to know what the content refers to. Your References section should include 
links to three external websites, properly referenced, which you would use 
for the report. The plan should not exceed 250 words not including 
references.
 

Guidance

 

You are only asked to produce the plan here, do not write the whole report. 
You should produce the plan as if you were going to do the report however. 
You should imagine that the report itself would have a word limit of 1500 
words.
 

Question 2 (45 marks)

 

Using only the material on the T171 website and set book Accidental 
Empires, write a brief summary of the differences and similarities between 
Steve Jobs of Apple and Bill Gates of Microsoft. You should consider the 
way each has led their company in creating its image, products and 
behaviour, and show the areas where they resemble or differ from each 
other. You should expect to find some similarities as well as some 
differences. You may use two or three short quotations from the course site 
or set book, but the rest of the answer must be in your own words.

Your summary should not exceed 750 words.

 



Question 3 (30 marks)

 

You will have some experience now of using computer conferencing and 
learning online as part of a tutor group. Computer conferencing has both 
advantages and disadvantages as a medium for supporting learning. Some 
of these are outlined in the paper 'How students can make conferencing 
work' by Ben Plumpton of the Open University. Using the ideas provided in 
that paper briefly explain two advantages of computer conferencing as a 
medium for learning online giving examples from your own experience. Then 
explain one disadvantage or difficulty with computer conferencing as a 
medium for learning online, and suggest how that might be overcome. Your 
answer should not exceed 600 words in total. 
 

Submitting your assignment

 

Your assignment should be submitted by following the instructions given to 
you by the Arab OU. If you submit your assignment in any other way, it may 
not be marked.

You can submit your assignment as a single HTML file with each question 
separated out, or you can submit them as separate files. If you use separate 
files then you will need to place them all in one zip archive before submitting 
them to be marked (see the instructions given to you by the Arab OU as 
mentioned above and the advice on zipping below).

 

Resources

 

Netscape Composer tutorial - a tutorial on using the HTML editor included 
with Netscape if you are unsure about creating web documents.

Plagiarism and copyright - the advice that was included in the Welcome 
section on plagiarism issues.

A guide on how to correctly reference electronic sources of information, 
including websites, can be found here. 

Planning a web report - the exercise you should have done already which 
will help with Question 1.

Click here for some information on Using zipping software 

Word counts - some advice on word counts
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6.6 Exercise - planning a web report

Outline

 
In this exercise you will work individually to produce a plan for a hypothetical 
web report.
 

Outcomes
 The exercise should help you to do the following:

 

 develop planning skills useful in writing reports, essays or websites;
 produce work relevant to TMA02.

Background

 

Producing a plan goes a long way to ultimately creating a good essay or 
report. The temptation is often to dive straight in, but some time spent 
planning your answer, devising a structure for the report and thinking about 
the content is nearly always represented in a good answer. When 
developing your plan the first things to consider are:
 

 know your audience;
 identify the purpose;
 select your medium;
 decide on the level of explanation, and
 devise a structure.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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You will look at these in some more detail now, with the help of some 
examples.

The audience 

Who is your intended audience and what do you know about them? Is it your 
tutor, or your colleagues, or a large audience of strangers, or friends? What 
can you assume about your audience? Are they experts in the subject, 
reasonably informed, or is it a more general audience?

Often your audience will be obvious. For instance, your academic material is 
often written with your tutor or another marker in mind. This is misleading 
though, since although you are writing it knowing your tutor is the main 
reader, you should write your material as if it were being read by a 
reasonably intelligent, informed audience, but not experts in the field. It is 
often tempting to think that your tutor knows a lot about the subject, so you 
don't need to explain certain points. This is a mistake, since it misinterprets 
the purpose of the material. It is not intended to teach your tutor anything, 
but to demonstrate to the tutor that you have understood and thought about 
the material.

The audience will have an influence on the language you use, the level of 
explanation you need and the medium you adopt, so although the answer to 
the question, 'Who is the audience?' may appear obvious in most cases, it is 
worth considering.

The purpose 

Knowing the purpose of your explanation is very important. 
Misunderstanding the purpose is often the cause of inappropriate 
explanations.

When writing an essay that your tutor is going to mark you are satisfying 
several purposes. The most important for you is that you are doing 
something which will get you a mark and mean you can complete the 
course. This is the practical function of the assignment. At another level you 
are demonstrating that you have understood the material in the course and 
thought about it. You may also be demonstrating that you have performed 
some tasks correctly and understood them.

In other forms of academic writing, such as scientific journals, the author is 
reporting to the audience the outcome of their research. The author is letting 
the wider academic community know what they have found out about a 
particular topic.

Another form of explanation is the expression of an opinion or argument. 
Here the writer is seeking to persuade the audience that their view is correct.

The purpose of your explanation will affect the language, style, structure and 
medium you use.



 

The medium 

This will often be decided for you. For example, you may be asked to 
produce a written assignment, or a multimedia document containing images, 
text and sound, or a spoken presentation. When you are new to a medium 
you should give some thought as to which approach is best suited to that 
medium. A spoken presentation is a much better medium for using the 
occasional joke. This is much harder, and riskier, to do in the written medium.

If you are producing Web documents you should take advantage of the 
ability to link documents, for instance by having links at the top of the 
document to the various segments, using images, and having links to 
separate documents which perform a different function.

The level of explanation 

This is something students often find difficult when they start writing 
assignments. They sometimes include too much explanation, and 
sometimes not enough. You should bear in mind your purpose when 
considering the level of explanation. For assignments the rule-of-thumb is 
that it should be intelligible to an intelligent person who knows something 
about the area, but is not an expert. So, if you were writing an assignment 
based on the material in the Xerox PARC section, you would not have to 
explain what a personal computer was, but you would need to explain how 
Xerox PARC contributed to its current state.

The level of explanation will often be indicated by the title of your 
assignment. If you are asked to write about the basic operation of a 
computer then you will need to explain the function of the components. If 
you were asked to explain the difference between specific types of 
microprocessor (don't worry, you won't be asked to in this course), you 
would assume that your audience knew the basic structure of a computer. If 
you are writing an essay or a report pay particular attention to the word limit, 
as this will give you an indication of how much you can cover. If it is a 1,500 
word essay, you will not want to use up 1,000 words giving background 
detail before you actually get to the 'meat' of the essay (where most of the 
marks will be awarded).

You need to consider carefully where you should 'pitch' your explanation. A 
good way to do this is to think of a specific point you might include in the 
answer, and then think of the different levels of explanation you might have 
for it. It might be useful to write these out. If we have the example of an 
assignment with the title 'Explain the contribution of Xerox PARC to the 
technologies currently used in the personal computer', then for the personal 
computer you might have the following three levels of explanation:

Very basic: 'A personal computer is a type of computer. Before personal 
computers there were mainframes...', etc. Comment - too detailed, I would 
use up my word limit explaining what a personal computer was and how it 
got to where it is now.



Medium level: 'The personal computer is one of the dominant technologies 
of its age, which has many different inventions contributing to its current 
state. These include...'. Comment - this seems about right, the context is 
one of scene setting without over simplifying.

Expert: 'The basic GUI technology based on the principles of bit-mapping 
can be traced back to Xerox PARC, and before.' Comments - okay, but a bit 
off-putting. For example 'GUI' needs to be spelt out and it also starts straight 
in with the detailed technology.

I have simplified matters here, but this is a useful technique to try before you 
commence on your report and realise half-way through you have been using 
the wrong level of explanation.

Devise a structure 

This really means 'do a plan' (or more likely 'do some plans'). A lot of texts 
follow the same pattern - introduction, main body, conclusion. This is 
certainly a good place to start, and if you want to deviate from it you should 
have good reason, and be clear that you are doing so. It's not enough to say 
that you are going to have these three sections though; you need to decide 
what is going to go in each. In your plan you should make some notes as to 
what you intend to put in each section. Then try to impose a structure on the 
contents. You should consider the following:

 

 What is going to be the main point or argument of my answer?
 What references should I make?
 How can I link together separate pieces of evidence or arguments?
 What should the introduction cover?
 What do I want the reader to come away with?

 

You may change your ideas as you write the actual Web report, but for your 
plan you should have a good idea of what you are going to mention, how 
you are going to link it together, and what you are going to say at the end. It 
is not enough to simply 'unload' everything you know about a topic. You 
need to make your Web report a coherent text, so the reader knows what 
you are saying and why you are saying it.
 

The activity



 

Produce a plan for a 1500-word Web report entitled:

'Explain the influence of the research conducted at Xerox PARC on the 
modern day personal computer'.

Firstly, it is important to note that the title refers to 'the research', and does 
not refer to one specific technology, so you need to consider all of the 
research at Xerox PARC which you consider relevant. You may decide to 
concentrate on one technology more than another, however, if you consider 
it to have had more influence. Secondly, you shouldn't be afraid of putting in 
some aspects you may think are not 'academic' enough. For example, you 
might want to talk about the 'beanbag' culture of Xerox PARC. This would be 
reasonable in my opinion. Remember it is just a plan for a Web report, and if 
you were to actually produce your report you might decide to leave some 
parts out that you have covered in your plan. This is all part of the iterative 
process of producing an explanation.

As this is a Web report you should also indicate the proposed structure. You 
should state what sort of images you would include. You don't have to find 
these, but you might say, for example, 'Include image of Alto computer here' 
with the intention of locating one later. You should also indicate if the report 
would be on one page or several. You should include an outline of 
navigation also, so the reader will be able to find their way around the report 
easily. Possible external links should be mentioned also, although you may 
not have located them yet.

 

Resources to help with this activity

 

Producing an explanation - here is some advice on producing an explanation.

Example answer - here is the answer I have come up with.

 

  
  
  

  
You should go on to the summary segment for this section 
next: IBM clones - Summary  
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Resources 

  

Using zipping software

 

The On-Line Applications CD-ROM contains two zipping software programs 
- Info-ZIP Wiz and WinZip. These are both programs which take one or more 
files and compress them into a single file in a popular format called 'zip'. 
Such compressed files are called 'archives' because they are a useful way 
of storing files so that they take up much less space than they would 
otherwise. Both WinZip and Info-ZIP Wiz will also take existing zip archives 
and 'unzip' them, that is, restore them to their original form. To use the OU's 
electronic TMAs system you will have to both zip and unzip files.

Compressing a file may sometimes make it very much smaller, but 
sometimes it will not make much difference at all. Data files, such as picture, 
word processor or HTML files can be reduced dramatically, perhaps to 10% 
or even less of their original size. If you try to zip a file which is already 
zipped, you will not get any reduction at all.

If you have not installed Info-ZIP Wiz and WinZip from the On-Line 
Applications CD-ROM you should do so now. (It is best to install both at first 
and then see which one you find easier to use.)

 

WinZip

 
To 'zip' a group of files using WinZip you first have to create a new archive, 
then add to it the file(s) you wish to be zipped.
 

 Open WinZip from the Start menu or find it using Windows Explorer and 
open it. 

 Click on 'I Agree' after viewing the Evaluation Licence. 
 Click on the 'New' button on the toolbar. This creates an archive folder. 

 

Choose the area in which you wish to create your new archive zip folder, 
e.g. 'My documents' 'T171' and then give your archive a file name, e.g. 
MAGTMA03 (WinZip will automatically add a '.ZIP' to the name of the new 
archive). 

 From the 'Add' dialogue box browse through your folders and documents 
to choose those documents you wish to add to your archive, e.g. index.htm 

 Once you have chosen a file click on 'Add'. This adds the file to your 
archive and takes you back to the main WinZip window. 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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To add more files click on 'Add' from the toolbar and go through the same 
process as above.

That's it. You've created your archive. WinZip now shows you a list of the 
files you've included, with their original size, the compressed size and the 
ratio. Close the dialogue box. You can now send this zip folder to the 
electronic TMA system.

To unzip a file using WinZip:

 

 Click on 'Open' to open an existing archive. Browse through your folders 
to find the zip file you wish to unzip or 'extract', e.g. c:/My Documents/... 

 
Cick on 'Extract' to unzip the files from the archive. Choose the location 

in which you want the files put by using 'Extract to:' or by browsing through 
your folders. 

 Click on 'Extract'. Now you can use Windows Explorer to find the location 
of the files you have unzipped so that you can open them. 
InfoZip Wiz

 
To 'zip' a group of files using InfoZip Wiz you first have to create a new 
archive, then add to it the file(s) you wish to be zipped.
 

 Open Wiz from the Start menu or find it using Windows Explorer and 
open it. 

 Click on the 'Create/Update Archive' button on the toolbar. 
 This will give you a standard dialogue box.

 

 
Move to the place you want your zip file stored. The most convenient 

place for this is usually in the same directory as the files you wish to be 
zipped into it. 

 
Type in the file name you want to use for the archive, and click on the 

'Open' button. (You don't need to add the .zip suffix. The program will do 
that for you.) 

 Wiz will then give you a rather non-standard file dialogue box.
 

 
Select each file you want included, and then click on the 'Add' button (or 

just double-click on the file name). When you have included all the files you 
want, click on 'OK'. 



 

That's it. You've created your archive. Wiz will now show you a list of the 
files you have included, with their original size, the compressed size and the 
ratio. If you cannot see the full file name, you can make the 'Name' field 
wider. Point to the join between 'name' and 'Orig size' with your mouse and 
drag to the right.

Adding additional files to an existing archive uses exactly the same steps as 
above, except that you use an existing file instead of a new file.

 

 You can now quit Wiz. Your archive file will be where you created it, 
ready to send to the OU's electronic TMA system. 

 To 'unzip' a zip file using Wiz:
 

 
If you double click on a .zip file it should automatically start Wiz (unless 

you already have a program which unzips files). Alternatively, you can start 
Wiz, and then click on 'Open archive' on the toolbar. 

 Then click on 'unzip to directory'. 
 You will see a file dialogue box.

 

 Choose the location in which you want the files put and then click 'OK'. 
 Close Wiz. Your files should be in the directory you put them in. 
 

  
  
  

  

If you still have problems using either of these applications, 
please ask for help in the T171 Technical Help conference. 
Click the Back button in your browser window to return to 
the previous page.
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Assignments 

Tutor-marked assignment TMA03

 Cut-off date: 16 April 2005
 

Introduction

 

Your assignment for TMA03 is in two parts and should be submitted in the 
form of web pages. A template comprising HTML files has been provided 
and we strongly recommend that you use this. The template is a set of 
linked HTML pages that you can open up in your HTML editor. The files 
provide the basic structure and navigation for your TMA - you should add in 
the content as detailed below. You are free to personalize this template as 
you wish - for example changing the background, fonts, adding images or 
other design elements such as horizontal rules or tables. But don't get too 
distracted with this because there are few marks for design or technicalities. 
Click here to download a zipped version of the template onto your hard disk.

 

 
Unlike previous TMAs this one will consist of multiple files. In order to submit 
these for your tutor to mark you will have to be able to zip and unzip files. 
For information have a look at Using zipping software.

 

 

Your assignment will be marked by your tutor and the mark will be counted 
towards your final mark for the course as a whole. It is therefore very 
important that you attempt the assignment, and allow yourself sufficient time 
to complete a good answer. Your assignment should be submitted as before 
by following the instructions given to you by the Arab OU. If you submit in 
any other way, it may not be marked.
 

Part 1 - Web report (70 marks)
 Write a web report on the following topic.

 

 
Explain the role of standards and protocols in the development 
of the World Wide Web.

 

 Take into account the following.
 

http://arabweb1.open.ac.uk/t171/resources/tma03.zip


 

●     Your report should be no more than 1500 words.
●     Give a balanced account of the importance of the standards and 

protocols and how they have helped or hindered the development of 
the Web. 

●     You must only use material from the T171 website, the World Wide 
Web Consortium site and the paper Data, Know Thyself mentioned in 
Section 7.4 of Module Two as sources of information for this report.

●     Write the report in your own words, although you may quote from the 
T171 website and the two other sources listed above where 
appropriate.

●     Back up your answer with quotes, references or data from the 
approved sites, and not merely from your own experience or opinion. 

●     Quotes should be properly referenced and you should indicate where 
they are taken from.

 

Guidance

 

This is similar to a normal report, except that we have allowed for a more 
web-like construction. Your report should have separate sections, with 
clearly marked headings such as Introduction, Discussion, and so on. Linked 
to this you should have a separate plan of your report.

Notice we have not defined the final structure for you; this is up to you. The 
only components you must include are the main report itself and the report 
plan; the template contains files for each of these pages. If you are unsure 
about structuring your report, you are strongly advised to look back at the 
Module 1 exercise on how to plan and write a report, a link is given under 
'Additional resources' below. The key point is to take advantage of the 
possibilities that writing for the Web offers you.

Before you start to create your web report please read the guidance on the 
structure of web page TMAs. It contains instructions to ensure that your web 
report will look and function as intended when viewed by your tutor.

 

Marking criteria for Part 1

 
Your work will be marked according to the clarity of your explanation, the 
factual content you include, and the presentation of your work. More detail 
and the marks for each component is given below.
 

 

Report plan (5 marks) 

You should include a suitable plan for your report, linked to the main report. 
This is an easy way to pick up marks, so it is worth doing.

 

http://www.w3c.org/
http://www.w3c.org/
http://www.pbs.org/cringely/pulpit/pulpit20010412.html


 

Presentation (15 marks) 

Your tutor will allocate up to 15 marks for presentation aspects of your web 
report. This includes:

 

 the structure of your website, the clarity of your layout and use of images;

 
your report structure - the use of appropriate headings to draw attention to 
the nature of different parts of your work, and the flow of your arguments;

 your writing style - which should be concise, logical and clear;
 correct use of quotes and references;
 adherence to the word limit.

 

Content (50 marks) 

The most marks are for what you actually write. Your tutor will be looking for 
appropriate content in the following areas.

 

 Introduction (10 marks) - here you set the scene of your report.

 
Main body (30 marks) - this is where you cover the topic by presenting 
appropriate information.

 
Conclusion (10 marks) - here you summarize what you have said, and 
come to some overall conclusions.

Part 2 - Web search report (30 marks)

 

A friend has told you that the Open Source Linux operating 
system is less prone to virus attack than Windows. Find three 
web pages that help you to decide if they are right.

Write a short description of each page using a maximum of 
100 words each. Summarize what the page says, what kind 
of information it provides, who the page is aimed at, and why 
you chose it. Say if you agree with your friend.

In addition, write a summary of your web search using a 
maximum of 100 words. In your summary say which search 
engine(s) you used, the search terms and strategy used (how 
you went about refining your search).

 

 Take into account the following.
 



 

●     Each page should come from a different website.
●     The three pages chosen should demonstrate a range of information 

on the topic or different aspects of it. 
●     Also comment on the authority and potential bias of the author or 

provider of the page.
●     Reference the web pages as in the guidance given below. You will be 

given up to three marks for the range of sites chosen and one mark 
for each page correctly referenced.

 

Marking criteria for Part 2

 

Content of the three descriptions (15 marks)

Correct references (6 marks)

Search summary (9 marks)

 

Resources

 
The following are some resources you may find helpful when preparing your 
TMA.
 

 
Planning This resource page provides an example of the sort of web report 
plan you might create and some of the issues you need to consider.
 

 
Exercise - understanding and using search engines This Module 2 exercise 
provides guidance and additional resources on using search engines.
 

 
Netscape Composer This page gives a tutorial on using Netscape 
Composer to create web pages.
 

 
Exercise - how to plan and write a report This Module 1 exercise covers the 
basics of structuring a web report.
 

 
Plagiarism and copyright This page explains what is acceptable and not 
acceptable when using information from web pages.
 

 Referencing web pages

 

 Word counts

 

Submitting the assignment



 
Your web report will consist of a number of HTML files. You should zip these 
together to create a single zip file, which you should then upload to the 
ETMA system. Here is a reminder of how to zip files.

 

Submission difficulties

 

Submit your zipped TMA HTML files by the cut-off date. If you think you may 
have a problem meeting this date, contact your tutor as soon as possible to 
discuss it. If you submit your assignment after the cut-off date without prior 
permission, your tutor may refuse to mark it.
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Guidance on the structure of web page TMAs

 

What structure should your web page take? There are several things you 
should bear in mind.

Flat file structure: Your tutor will be looking at your web page on their own 
PC. You therefore need to make sure that your links will work on another 
machine. The easiest way to do this is to place everything in the same 
directory - this is called a flat file structure. When you want to make links, 
just refer to the file you want to link to by its name, e.g. doc1.htm, image1.
gif, etc. Do not use sub-directories, e.g. /images/image1.gif, as this may 
result in your website not functioning properly on another machine.

Absolute vs relative links: When you link to local files rather than external 
websites you need to make sure your web page can find the files when you 
have uploaded it to the e-TMA system. The way to do this is to use relative 
addresses, and not absolute ones. An absolute address might be the exact 
location of the image on your hard disk, for example:

c:\my documents\t171\tma03\image1.jpg

might be the place where you have put the image called image1.jpg. If you 
entered this for your image, so that the HTML read as

img src = "c:\my documents\t171\tma03\image1.jpg "

you would be able to see the image on your machine. However, when your 
tutor views it, because their machine wouldn't have the same directory 
structure, the image would no longer be visible. 

It is therefore much better to use a relative link. The simplest way to do this 
is to use a flat file structure and put everything in the same directory. So if 
the page I was creating was called tma03.htm, and I wanted to put image1.
jpg in that page, I make sure that tma03.htm and image1.jpg are in the same 
directory. Then I simply use the HTML <img src = "image1.jpg"> or browse 
to pick up the image filename in that same directory. Then when I zip up the 
files to upload it to the e-TMA system I make sure I zip up the image file and 
the HTML file from the same directory.

Checking your site: It is a good idea to check your page as an online site, 
not just by reading it from your hard disk. This means publishing it on the 
Web. This is a good test that the final page will look as you intended it.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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You can do this in two ways:

 

 
●     through your ISP, if your contract includes web space;
●     through FirstClass.

 

 

I would recommend that you use FirstClass to publish your pages on the 
Web. To do this you will have to access the OU servers through the 
FirstClass client rather than through your browser. Instructions on using 
FirstClass client are given in Installing and using FirstClass.)

If your ISP provides you with web space, you could use that. Your ISP 
should have provided instructions on how to put pages onto their web 
servers, and should also provide online or telephone help. Be sure you know 
the URL of the page after you have put it up.

To use your Home Page area in FirstClass do the following:

 

 
Connect to the OU server through the FirstClass client you installed from 

the On-Line Applications CD-ROM. To create your home page, choose the 
File menu, then the Open sub-menu, then Home Page. 

 
A Home Page Folder icon will appear on your Desktop. You can only have 
one Home Page Folder. You can rename or delete it, but do not move it off 
the Desktop. Your home page must stay on your Desktop to work properly.
 

 
Open that Home Page Folder. Upload the file you have been working on 

by selecting the File menu, Upload, and then selecting that file in the 
dialogue box which appears. 

 Disconnect from the OU FirstClass server. 

 
Finally, regardless of which method you use to publish your file on the Web, 
you should check to see that it is live on the Web using your browser.
 

 
Open your browser and view the file you have just uploaded. If it is on 

your ISP's server, use the URL in their instructions. It will end with /TMA03.
htm. If it is on the OU FirstClass server, the URL is: 



 

http://oufcnt4.open.ac.uk/~yourfirstname_yourlastname/TMA03.htm 

The names you include are those by which you are known on FirstClass, not 
your login ID. If your names include an initial or a number, for example 
'Susan A. Somebody' or 'Susan Somebody 2', the URL is like this:

http://oufcnt4.open.ac.uk/~Susan_A._Somebody/TMA03.htm 

http://oufcnt4.open.ac.uk/~Susan_Somebody_2/TMA03.htm 

Do not forget the '~' character. (It is called a 'tilde'.) Notice also the use of 
the underscore character _ (you get this by pressing Shift together with the 
hyphen key).

Congratulations! You are now a World Wide Web author.

You may also wish to ask someone else to look at your page or to view it 
from another machine. Note that whilst it is fine to get someone to check the 
validity of your site with regard to links, images, etc. the site must be all your 
own work, and you should not ask for assistance with the content. Cases of 
collusion or plagiarism will be dealt with severely.

Naming files: you should use all lower case file names, as some operating 
systems interpret upper and lower case letters differently, e.g. Index.htm and 
index.htm would be treated as two different files. Use file names which are 
no longer than eight characters, and which all have the .htm extension, e.g. 
'index.htm'. Also, avoid special characters such as spaces, *, /, -, and so 
forth in your file names.

Additional information: is available on the following subjects.

HTML and web page creation 

FAQs that arise when doing web pages are available on the T171 FAQ 
conference in the T171 Notice Board on FirstClass. The HTML FAQs 
contain important information on how to prepare web pages that are 
compatible with the e-TMA system.

 

 
  
  
  



  

You may also find advice on the use of specific web-
authoring packages in the T171 Technical Help conference 
on FirstClass. I suggest you check the conference 
frequently, even if you do not need help, as you may be able 
to offer help to other students.
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Planning - example answer

 

Note: You should not view this as a model answer, or the 'right' answer. I 
have included some influences and left others out. You may well have 
decided to focus on different issues, or include different links, images etc. 
This is just to give you an example of the type of plan one might create.

Plan for a Web report on the title ''Explain the influence of the research 
conducted at Xerox PARC on the modern day personal computer" (1500 
words).

Introduction - What Xerox PARC is and brief history as to when and why it 
was set up.

Main Body -

Windows technology - Influenced GUI OS of Macintosh, and later MS 
Windows. Explain benefits briefly over text OS, and impact on popularity of 
computing.

Mouse - related to above, Doug Engelbart. Combined in Alto computer.

Ethernet - Bob Metcalfe. Popular, cheap and reliable network technology.

Laser printer - reliable, high quality printing useful for sharing between users.

Reference some influences I haven't had time to cover in detail, e.g. object-
oriented programming approach, management styles, etc.

Conclusions -

Importance of blue skies research

Major impact of Xerox on computing, although company itself didn't take 
advantage of these - all developed elsewhere.

Web report issues 

Images - include one of Alto and Xerox PARC building. Also one of the 
Xerox team during 70s if available. Provide reference details for images.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Structure - single page with internal links provided at the top. Embed links 
within the report itself, where appropriate.

Navigation - links go to Introduction, Windows, Mouse, Ethernet, Laser 
Printer and Conclusions. "Back to the top" links provided at points 
throughout text.

External links - Xerox PARC, one on understanding Ethernet, find an article 
on the importance of Xerox.

 

 
  
  
  

  
Use the Back button on your browser to return to the 
previous page.  
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 7.4 XML and mark-up languages  
 7.5 Organizing chaos: information 

retrieval on the Web  

 7.6 Peer-to-peer networking  
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comparing search engines  

 7.8 Global documents - summary  
  

7.7 Exercise - understanding and comparing search engines

Outline

 
In this exercise you will work individually to improve your skills in searching 
the Web for different types of resources using search engines.
 

Outcomes
 This exercise will help you to:

 

 understand how search engines work;
 use search engines more effectively;
 learn how to narrow a search and use the best search terms;

 
practise using a search engine to find specific types of information such as 
images.

Background

 

Anyone can search the Net by typing a query into a search engine, but that 
doesn't mean they can find what they are looking for. In order to become an 
effective and efficient online researcher, you will need to acquire some 
factual and craft knowledge. Search engines are huge databases, and 
knowing something about how the information is organized within them can 
help you to search more effectively. Thinking about the words you are using 
as search terms and combining these using advanced search facilities 
allows you search more powerfully.
 

Resources to help with this activity

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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We have provided a resource page Knowledge, skill and cunning, which 
contains lots of information about search engines and search techniques. It's 
there for you to draw on as you work through the exercises below. But 
please note that this is a resource, not something you have to study. 
It's there to be dipped into and used as required, not a set of web 
pages which you have to work through. The resource also provides links 
to online courses on searching the Net which have been created by external 
institutions. Excellent though these courses are, you should remember that 
they take time to study - time that will therefore not be available to work on 
T171.
 

Activity 1: Comparing different types of search engine

 

Go to AltaVista and search for information on 'History of the Internet'.

Do the same for Yahoo!

Make some notes about the results produced by both search engines.

What do you think accounts for the different results?

Hint: See the page on Frequently Asked Questions (FAQs) about search 
engines in the Knowledge, skill and cunning resource.

 

Activity 2: Locating specific items using AltaVista

 

Use AltaVista to search for profiles of Bill Gates, the co-founder and now 
Chairman and Chief Software Architect of Microsoft.

Hint: Given Gates's prominence, there are hundreds of thousands of pages 
about him on the Web. You will therefore have to narrow your search to 
pages containing profiles of Gates. If you need help with this, try reading the 
web page on How to narrow a search in the Knowledge, skill and cunning 
resource.

 

Activity 3: Locate a photograph of Gates

http://uk.altavista.com/
http://uk.yahoo.com/


 

Hint: Images on the Web tend to have the suffix .gif or .jpg. So a photograph 
of Gates might be tagged as 'bgates.gif'. AltaVista allows you to search for 
images by using the syntax

image: <filename

For example:

image: <bgates.gif.

When you have located a photograph of Gates, save it to your hard disk and 
paste the photograph into your notes. See the resource page on capturing 
images from the web if you are unsure about how to do this.

Remember that, in general, items found on the Web are subject to copyright 
restrictions. However, you are free to copy an image if you are not 
subsequently putting it on public show, or if you are including it in an 
assignment for assessment. You should always acknowledge the source of 
any images or quotes you include in your own pages.

 

  
  
  

  
The next segment is: Global documents - summary
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Assignments 

Tutor-marked assignment TMA04

 Cut-off date: 4 June 2005
 

Introduction

 

This is the last of the four TMAs on the course and should be submitted in 
the form of web pages. A template comprising HTML files has been provided 
and we strongly recommend you use this. The template is a set of linked 
HTML pages, which you can open up in your HTML editor. The files provide 
the basic structure and navigation for your TMA - you should add in the 
content as detailed below. A zip version of the template is available for 
downloading to your hard disk.

You are free to personalize this template as you wish - for example by 
changing the background, fonts, adding images or other design elements 
such as horizontal rules or tables. But don't get too distracted by this. 

Your assignment will be marked by your tutor and the mark will be counted 
towards your final continuous assessment score for the course as a whole. It 
is therefore very important that you attempt the assignment, and allow 
yourself sufficient time to complete a good answer. If you think you might 
have a problem meeting this deadline you should contact your tutor as soon 
as possible beforehand to discuss it. Your assignment should be submitted 
as before by following the instructions given to you by the Arab OU. If you 
submit your assignment in any other way, it may not be marked.

 

Improve the e-business concept proposal

 

In Exercise - developing a concept proposal you prepared an e-business 
concept proposal and posted it to your tutor group conference. In the TMA04 
online tutorial you were asked to critique another person's e-business 
concept proposal and to post your critique to your tutor group conference. 

For this TMA you are asked to refine and improve your e-business concept 
proposal in the light of the comments that you received or if you did not 
receive any feedback on your own proposal, in the light of reading other 
people's e-business concept proposals and the critiques of these.

 

Question 1 (50 marks)

http://arabweb1.open.ac.uk/t171/resources/tma04.zip


 

Submit your refined and improved e-business concept proposal.

Your answer should contain four sections, summary, revenue model, the 
product and the market, richness and reach. Marks will be awarded for 
providing clear, logical writing which demonstrates your understanding of e-
business concepts and how they are applied to your proposal. The overall e-
business concept proposal should be no more than 1000 words.

 

Advice

 
Your answer should follow the guidance given in the Exercise - developing a 
concept proposal.

 

Question 2 (15 marks)

 

Choose one section from your e-business concept proposal and explain how 
you improved it in the light of the comments that you received. If you did not 
receive feedback, explain how you improved it in the light of reading other 
people's e-business concept proposals and the critiques of these. Your 
discussion should not exceed 400 words. (20 marks)

Five marks will be awarded for posting your initial e-business concept 
proposal to your tutor group conference at a date agreed between you and 
your tutor.

 

Advice

 

In your answer you will need to include the draft section from the e-business 
concept proposal as well as the revised section. Then you need to explain 
how you identified the weaknesses in your draft. Did the critique of your 
proposal highlight these? What did you learn from reading other people's 
proposals? Explain the process you went through to make improvements.
 

Question 3 (15 marks)

 

In the TMA04 online tutorial you were asked to critique another person's e-
business concept proposal and to post your critique to your tutor group 
conference. 

Submit a copy of the critique of another person's concept that you sent to 
your tutor group conference. Your critique should not exceed 400 words. (10 
marks) 

The tone of your message should be supportive and constructive, and the 
content should address the criteria agreed in your tutor group.. Marks will be 
awarded for examples of supportive, constructive, specific feedback which is 
fair and uses evidence to support your comments.

Five marks will be awarded for sending your critique to your tutor group at a 



date agreed between you and your tutor.

 

Advice

 
You can paste the contents of your e-mail critique of another person's 
concept into the HTML template page supplied for Question 2.
 

Question 4 (20 marks)

 

Module 3 has looked at various ways in which the Internet has changed the 
context for businesses and affected traditional business structures. This 
question looks at these changes in more general terms than Question 1. 

For the following areas, comment briefly on the kinds of changes which have 
been occurring and which could occur in the future:

●     How the Internet changes the information customers have about 
businesses and their products and the information businesses have 
about customers and their needs. (5 marks)

●     The emotional or social dimension of traditional businesses 
compared to online businesses. (5 marks)

●     How the relationship between business and customer has been/could 
be changing. Do the changes increase customer satisfaction? Do 
they better match customer needs? Do they increase or decrease 
customer loyalty? (5 marks)

●     Your overall conclusion as to whether the changes the Internet is 
bringing are actually, or potentially, harmful or beneficial to 
businesses and their customers. (5 marks)

 

Presentation (10 marks)

 

Your tutor will allocate up to 10 marks for presentation of your assignment.

This includes:

 

 
web structure and design, for example links, use of images and clear 
layout;

 clarity and logical presentation of ideas;
 adherence to word limit;
 correct use of quotes and references.

Resources

 
The following are some resources you may find helpful when preparing your 
TMA.
 



 
Netscape Composer tutorial - this page gives a tutorial on using Netscape 
Composer to create web pages.
 

 Referencing web pages

 

 Word counts

 

Submitting the assignment

 

Your web report will consist of a number of HTML files. You should zip these 
together to create a single zip file, which you should then submit as normal.

A reminder of how to use zipping software can be found here.

 

Submission difficulties

 

Submit your zipped TMA HTML files by the cut-off date. If you think you may 
have a problem meeting this date you should contact your tutor as soon as 
possible to discuss it. If you submit your assignment after the date without 
prior permission your tutor may refuse to mark it.
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4.6 Exercise - developing a concept proposal

Outline

 

In this exercise you are asked to develop what we will call an e-business 
'concept proposal' for an online organization. The organization can be a 
commercial company, or a non-profit organization - I will use the general 
term 'organization' here to cover both. Many of the features you need to 
address will be the same. In the proposal you will look at different aspects of 
the proposed organization and say how you intend to address these. This 
will count towards TMA04.
 

Outcomes
 This exercise should help you with the following:

 

 analysing the roles and issues in developing an online organization;
 developing the proposal for TMA04;
 consolidating the material you have covered in the module.

Background

 

When an organization is being set up it needs to develop a business plan - 
how it will operate and who it is aimed at. A real business plan covers 
aspects such as projected costs and profits, proposed market, competitors 
and so forth. You will not be creating such a commercially oriented plan 
since this requires specialized business expertise. Rather you will be 
working on the stage before this, and developing the overall 'concept 
proposal' for your chosen organization. You will be creating a proposal 
which draws on the topics and concepts covered in the course to justify your 
proposed organization.

The organization you choose to develop a proposal for is a hypothetical one, 
not a real organization. However, you may be proposing a service or product 
which is already offered online, so there may be real-life examples of such 
organizations. You can develop a proposal for an organization you have an 
idea for, or you can select from a range of proposed organizations we have 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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come up with. Although you should address each of the issues seriously, 
you can have some fun with the proposed organization - this is your chance 
to propose a business without a bank manager being involved!

The e-business concept proposal will consist of 4 sections, detailed below:

 

Summary

 

This should state what the organization does, what product, or service it 
offers. The summary should state what the intended market or users will be. 
The general business model developed elsewhere in the plan should be 
summarized here. From reading this someone should be able to tell what 
the organization does, how it will operate, who will use it, and why you think 
there is a need for it. Each of these will be covered in more detail elsewhere, 
so you should only state them briefly here. You should state which part of 
the online transactions grid your organization fits into.
 

Revenue model

 

This should explain how your organization will make money or cover its 
costs. If it is a commercial company you should state how you aim to make a 
profit, for example is it through the sales of products, advertising, affiliation, 
etc. If it is a non-profit organization you should explain how it will be run, who 
will contribute to it, if funding will be gained from elsewhere, and how it will 
balance its books.
 

The product and the market

 

In this section you should state what it is your organization will be providing 
(the term 'product' is used here to refer to a physical product, a service or a 
non-profit function). You should use the ES test to demonstrate how this 
service or product is suited for online delivery.  In this section you should 
state who the intended market is for your product. This can be the likely 
buyers of a product, or the users of a service.
 

Richness and reach

 

In here you should explain how the online delivery of this product or service 
is an improvement over the traditional (offline) form of such an organization - 
if offline equivalents exist. Specifically you should outline in what ways your 
organization will add either richness to the product, reach to the audience or 
both.
 

The Exercise

 
Firstly you should read TMA04, since the concept proposal you develop in 
this exercise will form part of this TMA.
 



 

Read TMA04 now.

Having decided on the organization you are going to develop an e-business 
concept proposal for, you need to develop the proposal by writing some text 
for each of the sections given above. The overall e-business concept 
proposal should be no more than 1000 words. Depending on your particular 
proposal some sections may need to be longer than others, but the total 
word count should not exceed this limit. Create your proposal using the 
template provided in TMA04. The proposal must be in HTML format.

 

Possible organizations

 

If you do not have an idea for an online organization some possible 
organizations you might consider for the exercise are given below. There are 
deliberately no accompanying descriptions for each suggestion. It is up to 
you what services they might offer or how they might be realized and what 
model the organization will adopt. There is no 'right' interpretation for any of 
the suggested organizations; for instance one interpretation may have the 
site for distance education students as a commercial company whilst 
another has it as a non-profit organization.
 

 Online Pizza Company
 Online gallery for new/unknown artists
 Site for distance education students

Resources

 
In developing a concept proposal you may find it helpful to use the concept 
mapping techniques you practised at the start of the module: Exercise - 
concept maps

 

 

Once you have completed your proposal you should post it to your tutor 
group (this is critical to further developing your proposal for TMA04). In the 
online tutorial for TMA04 you will be critiquing the proposal of another 
student in your group - and somebody will be critiquing yours.
 

  
  
  

  
The next page is the summary for this section: Section 4: O-
2-I - summary  
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About Module 3 

About Module 3 - introduction

 
Hello, I'm Martin Weller. I authored this module along with John Naughton. 
In this section I would like to:
 

 outline what the module is - and is not - about;
 introduce the set book;
 provide some background context; and
 outline the conceptual framework for the module.

What this module is about

 

The aim of this module is to give you an appreciation of how the Internet has 
changed business practices and some of the important issues this raises for 
society. It will necessarily need to touch on some of the technology involved, 
but it is does not cover setting up an e-business website for example. It 
takes a more academic approach to equip you with the understanding to 
make sense of a rapidly changing field. It is difficult in just a module to cover 
all of the topics involved (which could quite easily make a whole post-
graduate degree), so we have had to leave some out and simplify others. 
Nevertheless we hope this module will give you a good appreciation of the 
main ideas, and the necessary skills and knowledge to investigate further 
areas of personal interest.

In writing such a module there is always a tension between how much one 
covers of other domains. For instance, it is necessary to refer to technology 
and to business concepts. But, I do not expect you to be fluent in 'business 
speak', so have tried to keep this to a minimum and provided a glossary 
where necessary.

This module follows on from what you have previously covered in the 
course. In Module 1 you looked at the development of personal computer 
technology, and how a new industry was created around it. This now turns 
out to be useful because many of the same trends have been observed in 
the rise (and fall) of Internet-based companies. The story of the personal 
computer industry is thus useful in understanding the so-called 'dot-com' 
boom, and the market collapse that followed it. The set book for instance, 
makes frequent reference to the PC industry and Moore's Law.

In Module 2 you looked at the development of the Internet and some 
aspects of the culture surrounding it. The architecture and standards used in 
the Internet have important implications for the way in which business 
operates using the medium. To understand the issues involved in e-
business it is necessary to understand how the Internet works.

So, having looked at the development of the technologies, some of their 
impact and how they work, this module will look at how these technologies 
are having an impact in an area which affects us all, namely the way in 



which business and other transactions take place.

As with the other modules you will not only learn content, but also develop 
some skills through individual and group exercises.

By the end of this module you should be able to:

 

 Understand the four distinct categories of on-line business transactions.
 Appreciate the influence that the Internet has had on commerce.
 Explain some basic key e-business concepts.
 Contribute to a debate on the wider implications of e-business.

 
Appreciate some of the different factors which make a product successful 
online.

 
Understand the fundamental benefits for a company/organization of being 
online.

 
Show an appreciation of some of the key technologies and technological 
issues involved in e-business.

 
Understand the criteria by which commercial and non-commercial 
websites can be evaluated and apply these to specific examples.

 
Understand a simple business and technical model for current e-business 
operations.

 Produce a simple concept proposal for an online organization.

 
Compare the practices of different online organizations given a specified 
set of criteria.

 Find, analyse and evaluate information on the World Wide Web.
 Apply theoretical concepts in the module to real examples.

E-business and e-commerce

 

The media often use these two terms interchangeably - but strictly they have 
slightly different meanings. In these early sections of the module we use the 
term e-business in a wide sense to cover the whole subject of business 
transacted online - but in Section 4 we go on to define more closely what e-
business is - and what e-commerce is. You need not worry about the 
distinction until then.
 

References in the module



 

Obviously when writing a module about e-business, it is necessary to make 
reference to real companies. Some of the exercises in this module will 
involve you looking at the websites of these companies. This offers a richer 
and more realistic view of what is happening than if we had created fictitious 
companies. Also companies are cited as examples to illustrate points I am 
making in the text.

But please note that links to these company sites do not constitute 
recommendations by the Open University. They have been selected 
because they illustrate the educational points being made. Often more than 
one example exists for any given point, but it would be tedious to list all 
possible companies every time. Just because we mention only one or two 
companies in a particular context does not mean we are suggesting they are 
in any way superior, or the only examples of their kind.
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The Online Transactions Grid

 
This page explains the categorization of business transactions on the 
Internet which is used to structure the module. This initially takes the form of 
a two by two grid, with business and customer on each side.
 

 

Picture - Diagram - The Online Transactions Grid, showing a two by two 
grid, which reads Business and Customer along the top and also Business 
and Customer along the side. The 4 boxes in the grid are therefore: in the 
top left grid box is the Business to Business category of business 
transactions. In the top right grid box is the Business to Customer category. 
In the bottom left grid box is the Customer to Business category. And in the 
bottom right grid box is the Customer to Customer category of business 
transactions

 

 

 There are thus four categories of transaction:
 

 
Business to Customer - this is what you might think of as the typical e-
commerce model, where a business sells products to the customer. 
Amazon is a good example of such a business on the Internet.

 

Business to Business - this is the area which many experts think will be 
the most profitable in the immediate future. This is where businesses use 
the Internet to provide services or products to other businesses. For 
example, the PC manufacturer Dell might provide computers to another 
business which orders them online. This might generate the need for 
certain parts, for example microprocessors, so an immediate Internet 
based order is sent automatically to the microprocessor manufacturer, 
Intel say. This may cause Intel to require certain parts, so a further 
Internet order is sent to one of their providers, and so forth. The Internet 
acts as a standard communication medium linking all the businesses in 
the chain together.

 

Customer to Business - as well as allowing businesses to reach 
customers and to interact with each other, the Internet also changes the 
way in which customers can interact with businesses. For example it 
allows a group of customers to get together and buy products in bulk to 
achieve a cheaper price. For example, parents in a local region could 
group together into what is termed a buying cartel and buy nappies direct 
from the supplier at a cheaper rate. This principle has been formalized to 
make a business, for example LetsBuyIt.com.

 
Customer to customer - the Internet is about communication, so it 
facilitates interaction between customers. This facilitates selling between 
people. This can be seen at online auction sites, such as eBay.com.

Not just commerce

http://www.amazon.co.uk/
http://www.dell.com/
http://www.intel.com/
http://www.letsbuyit.com/
http://www.ebay.com/


 

A lot of the books and articles about e-business tend to emphasize the 
commercial nature of such interactions. This is of course not surprising - 
companies exist to make profit (a fact not always appreciated in the e-
commerce boom!). But it would be a mistake to assume that the Internet or 
the organizations which use it are all about profit. Much of what we will look 
at in this module applies also to charities, services, support groups, non-
governmental organizations and so forth. For this reason we would like to 
modify the grid to extend it beyond just commercial interactions. To do this 
we have changed the terms 'business' and 'customer' to be 'organization' 
and 'individual'. This emphasizes that the Internet is not just about making 
money and that this module has a broader scope than just commercial 
interactions.
 

 

Picture - Diagram - This shows the modified Online Transactions Grid, 
showing the two by two grid, now modified to read Organization and 
Individual along the top and also Organization and Individual along the side. 
The 4 boxes in the grid are therefore: in the top left grid box is the 
Organization to Organization category of business transactions. In the top 
right grid box is the Organization to Individual category. In the bottom left 
grid box is the Individual to Organization category. And in the bottom right 
grid box is the Individual to Individual category of business transactions

 

 

Structure of the module

 
We will use the modified grid to structure the module. So there are four main 
parts to Module 3:
 

 

Organization to Individual (O-2-I)- this is quite a large area of interest 
and is where most of the activity has been to date. As such, different 
aspects of it are covered in Sections 1 to 3. Here you will explore issues 
such as what products are best suited for delivery online, how online 
organizations can offer enhancements to traditional forms of interaction, 
the way in which the Internet will change existing businesses and the new 
types of organizations which may arise.

 

Organization to Organization (O-2-O) - many people see this as the 
future area of importance, so we will look at this in some detail. You will 
examine questions like: how can the Internet provide a common 
communication means for organizations? How might this affect the way 
industries operate? What are the technical issues involved? This is 
covered in Section 4.

 
Individual to Organization (I-2-O) - here you will look at changes within 
the organization, new consumer models and synchronous technologies. 
This is covered in Section 5.

 

Individual to Individual (I-2-I) - this is an interesting area, with some 
intriguing social implications. You will look at issues such online auction 
sites, consumer communities, alternative communities and alternative 
currencies, which can be used for trading on the Internet. This is covered 
in Section 6.



Copyright © 2002 
The Open University



About T171 

The Internet bubble

A word about stock market booms, busts and realities by John 
Naughton

 

Before we start on the module proper, I should tackle an issue that may be 
troubling you. In the last two years, the news media have been full of stories 
about the 'Internet bubble' or the 'dot-com boom'. We saw start-up Internet 
companies which employed few people, possessed few tangible assets and 
never made a profit attain stock-market valuations. Their supposed value 
was greater than huge, established companies (such as General Motors and 
General Electric) which employ thousands of people, have huge annual 
revenues and make substantial profits. And then, almost as quickly as they 
arose, many of the temporarily-valuable dot-com companies collapsed 
almost as suddenly as they had arisen. Some have vanished without trace, 
having burned their way through hundreds of millions of dollars of investors' 
money.

This strange phenomenon - the Internet bubble - has attracted much public 
attention. But many people have drawn the wrong conclusion from the 
ensuing collapse in share values of Internet and technology companies. 
They assume that the puncturing of the dot-com bubble means that the 
impact of the Internet on business will be much less than originally 
predicted. This is an understandable view, but it's based on a failure to 
distinguish between (i) what goes on in the stock market and (ii) what goes 
on in the real world of organizations - and in particular the enduring effect 
the Internet is having on the way businesses trade with one another and 
their customers.

The dot-com boom, with its accompanying media froth about teenage 
billionaires and the irresistible rise of e-commerce, fostered the myth that the 
Internet is just a new kind of market place, or a new kind of mass medium, 
like television or radio. The reality is that the Net is much more like electricity 
- something that was once a rarity and is now ubiquitous. This is what lay 
behind a famous prediction by Andy Grove, a former Chief Executive Officer 
of Intel, when he stated that by 2005 companies will either be Internet 
companies - or they won't be companies at all. Just as nowadays all 
companies use electricity as a normal part of their everyday infrastructure 
(which is why you no longer see advertisements saying 'Now with Electric 
Lighting in All Departments!'), so one day all companies will take the Internet 
for granted as an integral part of their operations.

That is the perspective behind this module - the notion that we are entering 
an era when most business activity will be affected, in one way or another, 
by the Net. This is why it's important to try to understand how the Internet 
affects business in generic ways. But before we embark on this voyage of 
discovery, let's first examine what lay behind the first Internet bubble. And 
since most of it hinges on the way companies are valued on the stock 
market, we need to start with the idea of a company.



 

The limited company idea

 

The great engine of capitalist development is the limited company. Its origins 
go back to the 17th century and the formation of the first 'joint stock' 
companies - notably the East India Company, the organization which laid the 
foundations for what eventually evolved into the British Empire. The basic 
idea was that a number of individuals or institutions could band together to 
form a special kind of organization called a 'limited company' in which they 
each held shares. The new kind of organization was granted special 
privileges in law. Firstly, it could trade as a single legal entity - as if it were 
an individual. Secondly, the owners or shareholders (often called 
'stockholders' in the US) were protected from personal responsibility for the 
liabilities of the business - e.g. no single shareholder could be held to 
account for the company's debts. Over the centuries, certain legal 
responsibilities were imposed on the owners and directors of limited 
companies. They have to file audited accounts, for example, and pay taxes 
on the company's profits. Nowadays, a limited company must obtain 
approval from Companies House to use its proposed name. It must also 
adopt and file a Memorandum and Articles of Association which govern its 
rights and obligations to its shareholders, directors and officers.

There are two kinds of limited company - private and public. In the former, 
the shares are not traded openly - though they can be (and are) bought and 
sold in private transactions between individuals or companies. In contrast, 
shares in a public limited company (a 'plc' in the jargon) are bought and sold 
in regulated public markets like the London Stock Exchange, the NASDAQ, 
the Paris Bourse or the Tokyo Stock Exchange. Because of the risks of 
corrupt dealing (and a long history of scams and frauds in the trading of 
shares), elaborate regulatory regimes have evolved in Western economies 
to control and police these share or stock markets. This means that the legal 
obligations imposed on the directors of plcs are more onerous than those 
placed on their private counterparts. All share dealings of plc directors, for 
example, must be publicly declared, and there are severe legal penalties for 
'insider dealing' - i.e. dealing in plc shares based on privileged information 
(for example advance knowledge of company financial results) which is not 
available to the ordinary investor.

The limited company was a powerful engine for economic development for 
several reasons:

 



 

It offered investors a way of profiting from collaborative investments in 
commercial activity. The shares they owned might increase in value if the 
company prospered. And they were entitled to an annual return (a 
dividend) from their shareholdings, based on the profits of the company. 
Up to now, investing in shares has, on balance, provided good returns. 
According to one leading investment-advice service, the UK stock market 
has returned an average of 8.2% a year, in excess of inflation, over the 
last 80 years. In terms of spending power, the same source claims that 
$10,000 invested in shares would have been turned into $48,360 over 20 
years (a profit of $38,360) whereas the average return from a Building 
Society over the same period would have yielded just $13,770 - only a 
third of the return on shares.

 
By limiting the exposure of shareholders to responsibility for company 
debts, the limited company concept made investors less risk-averse and 
therefore more willing to invest.

 
It offered entrepreneurs and inventors a way of implementing their ideas 
and - hopefully - benefiting financially from them.

 The company formation process goes roughly like this:
 

 
Entrepreneur/inventor has an idea for a product but lacks the funds 
needed to develop and market it.

 
Creates a (private) limited company whose shares are initially owned 
wholly by the entrepreneur and any co-founders.

 
Founder(s) attract(s) others to work on the project at low salaries in return 
for shares or share options (i.e. legally-enforceable options allowing 
holder to purchase shares later at a discount).

 
Company develops product, begins trading, earns revenue, breaks even, 
starts to make profits.

 

(Eventually) Company makes transition from private to public status by 
offering all or some of the shares for sale to the public on a recognized 
stock exchange (NASDAQ, London Stock Exchange) - this transition 
being variously described as 'Initial Public Offering' (IPO), 'flotation' or 
'launch'. This sale of shares brings capital into the company and provides 
financial reward for founders and initial shareholders.

 

This process - or something very like it - has been the way companies have 
evolved and developed. Prior to 1995, the convention was that a decent 
interval had to elapse between the founding of a company and its IPO. The 
consensus on Wall Street, for example, was that a company needed to have 
four years of representative trading and operating experience before being 
considered ripe for an IPO.

Netscape Communications - the Internet browser company founded by Jim 
Clark and Marc Andreessen -shattered this mould. Netscape was 
incorporated (founded) early in 1994, shipped its first product in late 1994 
and had its IPO in August 1995, long before it had made a cent in profits. 
The shares were offered for sale at $28 each. Such was the initial demand 
for them that trading opened at $71 and went as high as $74.75 before 
closing at $58.25. Jim Clark's shareholding at the end of that day was worth 



over half a billion dollars. Marc Andreessen's much smaller shareholding 
was nevertheless worth $58 million. This astonishing day set the pattern for 
much that followed. It marked the beginning of the boom in Internet stocks.

 

How companies are valued

 

The question of how to place a value on the shares of a public company is a 
matter of perennial debate. Most books and articles on investment solemnly 
maintain that investors should strive to make rational judgements based on 
facts rather than hunches, tips or sentiment. There are various approaches 
used to value companies - for example, measuring cash flow, valuing 
company assets or calculating replacement values, or a combination of 
these. Whatever valuation method is used, rational investment methods 
require one to work out a value per share by dividing the estimated total 
value of the company by the number of shares available. If the resulting 
number is greater than the current price, then the shares are undervalued 
and should be considered for purchase; and vice versa for the case where 
the estimated share valuation is less than the current market price.

It's easy to see how such methods can be applied in the case of established 
companies with track records of trading in established markets. But they 
were clearly inapplicable to companies like Netscape which had no track 
record and operated in a marketplace which had not yet matured. At the 
time of its stock market debut, Netscape had acquired something like 80 per 
cent of the 'market' for browsers, mainly by giving away its browser free. Its 
business plan was based on the idea of selling server and e-commerce 
software to companies. But that market too was in its infancy - though 
growing exponentially. So in trying to put a value on Netscape shares, 
investors had little in the way of objective data to guide them. At that point 
they had to fall back on a much riskier methodology. Given that it was 
impossible to value the company on the basis of its past performance, it had 
to be valued on its potential future performance. But since the future is 
unknowable, that meant essentially that the stock market valued Netscape 
on sentiment - hopes, hunches, predictions that the Web was going to be 
the Next Big Thing and that Netscape was in pole position to capitalize on 
the growth of the Web.

And that is more or less what happened. The Netscape flotation set the 
pattern for everything that followed. People bought shares in Internet 
companies on sentiment rather than rational analysis. As news spread of the 
incredible gains being made by those who had bought such shares early, 
more and more people piled into the market. Because relatively few shares 
were available relative to the burgeoning demand, share prices increased 
inexorably -- leading to news reports of even more spectacular fortunes 
being made from Net stocks. And so the spiral developed until it reached 
absurd proportions with fledgling companies like Yahoo! enjoying stock 
market valuations greater than those of massive established companies 
such as General Motors and General Electric. It was a classic stock market 
bubble which was always destined to burst. And burst it did - in the Spring of 
2000 - with catastrophic speed. Irrational exuberance gave way to equally 



irrational pessimism. One day, technology companies could do no wrong. 
The next day even solid technologies companies could do no right. In his 
book on the dot-com boom the BBC's Internet and Business Correspondent, 
Rory Cellan-Jones, recalls seeing a billboard ad for a new Hyundai saloon 
car in the Spring of 2000. 'Disappears faster than a dot-com company' was 
the slogan.

 

What has the Internet bubble got to do with e-Business?

 

'Very little' is the honest answer. The world has seen many stock market 
bubbles in the past. In the long view of history, they appear as blips on the 
statistical record. There was a similar bubble surrounding railway stocks in 
the Victorian period. And another one centred on radio stocks in the 1920s. 
Fortunes were made - and, more commonly, lost - during these maniacal 
episodes, and most of the companies that made the early running did not 
survive. But despite the turmoil on the stock exchanges, the railways 
transformed the world. And so did radio - the medium which created the 
modern consumer mass market. The moral is simple: what happens on the 
stock market is always interesting and rarely fails to make news. But we 
should never make the mistake of confusing it with industrial reality.

The Internet boom which collapsed in the Spring of 2000 was largely fuelled 
by individual and corporate investors taking a speculative view of the value 
of shares in new technology companies. People invested in Internet stocks 
in the expectation that the value of those stocks would increase. For a time 
they did. And then there came a moment when they didn't, and after that the 
entire house of cards collapsed.

While all this stock-market turmoil was happening, the 'real' Internet 
phenomenon continued apace. The percentage of households with Internet 
connections rose steadily (and now amounts to a considerable proportion of 
homes in the Arab world). Likewise the proportion of corporate transactions 
continued to rise and the volume of e-commerce increased steadily. The 
foundations for a radical transformation of our communications infrastructure 
continued to be laid, even as the stock market values of Internet companies 
plummeted.

In thinking about all of this, two general ideas may be helpful.

The first is that we generally tend to over-estimate the short-term impact of 
radical new technologies - and to under-estimate their long-term 
implications. I believe that the Internet stock-market bubble provided an 
excellent illustration of this.

The second idea is encapsulated in an observation made by Intel Chairman 
Andy Grove in 1999. 'In five years' time', he said, 'companies that aren't 
Internet companies won't be companies at all'. Many people scoffed at this 
prediction. Was he arguing that every commercial enterprise - from jobbing 
builders to restaurants to chemical manufacturers - would have to become 



dot-coms in order to survive? But these comments missed Grove's point, 
which was that the Internet was like electricity and the telephone had been 
in their day - novelties which rapidly became indispensable for the conduct 
of business. There was a time when businesses used to boast that they 
were 'now on the telephone', just as businesses in 1998 used to boast that 
they 'now had a website'. But the telephone has now become a taken-for-
granted part of the infrastructure of modern business life. And so will the Net 
- which is why it's important to think about its impact not just in terms of 
companies which trade in information goods, but in relation to the millions of 
firms and organizations which make up the economy of every industrialized 
country.
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About Module 3 

What's different about the Net

 

Sometimes we are told the same rules apply on the Internet as with any 
other business, and that it is just another way of doing business, like the 
telephone or television. And other times we are told that 'the Net changes 
everything' and we must forget everything we knew and learn new models of 
behaviour and business. So which is true?

The answer is both. And this illustrates what I think is one of the interesting 
things about the Internet - it is a paradoxical phenomenon. What I mean is 
that it seems to allow apparently contradictory facts to be true 
simultaneously.

For example, one of the key aspects of the World Wide Web is its ease of 
use. Anyone can create a website and set it up on the Web. And if you can't 
do it, there are people who for a modest sum will design and host it for you. 
It costs considerably less to create a presence on the Web for a business 
than it does to create a physical presence such as buying and fitting out a 
shop. So on the one hand the Internet encourages small, independent 
companies to flourish. Yet at the same it increases the power and market 
position of the dominant companies.

The Web offers a global market so that immediately increases the customer 
base for many companies. As you will know from using search engines, 
trying to find anything on the Web can be frustrating so people tend to go 
straight to names they know, and because they are well-known brands they 
trust them also. So, for example there would be little point in setting up an 
online bookstore now, unless it was aimed at a very specialist market, since 
this business would not be able to compete with the buying power and 
market presence of companies such as Amazon and Barnes and Noble. So 
at the same time the Web can be seen as a means of encouraging small, 
independent businesses and yet also as the means by which large 
companies increase their presence in the market.

What this means is that you have to learn to look critically at individual 
assertions about e-business and use your knowledge to make a judgement 
about them. In some cases the Web enables smaller businesses and in 
others it inhibits them. Such paradoxes arise frequently in this area and you 
will become used to seeing persuasive arguments from seemingly opposite 
views. Hopefully by the end of the module you will be able to analyse what 
underlies such arguments.
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About the set book

 
This page explains why the set book, Blown to Bits by Evans and Wurster, 
was chosen and asks you to read some of it.
 

Why this book

 

The Internet is a rapidly changing environment; some commentators have 
joked that an internet year is like a dog year - there are seven to one normal 
year. So the danger in selecting a set book is that it will be out of date the 
moment it is printed. In developing this module, the course team looked at a 
great many books. Most of them were written in what might be termed the e-
commerce boom, when the share prices of e-commerce companies were 
skyrocketing, and everyone was saying this was the most important thing to 
happen in business since, well the last most important thing to have 
happened in business. But, as with all booms, there was a bust, and the 
share price of Internet companies fell dramatically. It is important therefore 
to realize that books are often products of their time. Those written when e-
commerce seemed to be the exciting future now read somewhat naively, 
and their predictions seem ill-founded. Equally, more recent books 
endeavour to explain why the whole e-commerce boom was always a 
fantasy (hindsight is a wonderful thing). Sometimes this can be seen as 
blatant 'cashing in' by authors; these books have a relatively short lifespan 
and appeal to the currently popular beliefs. Other times it is merely that the 
author is writing within a certain environment and is inevitably influenced by 
that. As we saw in Module 2, it is easy with the benefit of hindsight to think 
people acted unwisely, but predicting the way technology will impact upon 
society is a difficult business.

In selecting the set book the course team wanted one that took a sober, 
intelligent view. We also wanted it to provide a framework which you can 
usefully rely on to interpret events in the e-business world. We think that 
Blown to Bits meets these needs. It is sometimes not an easy-to-read book. 
This is partly because it lacks a narrative, but mainly because it is an 
analytical book. In your subsequent studies you will need to get used to 
reading different sorts of texts, so it is good to start now. Blown to Bits is a 
challenging read for two reasons. The first is that it contains some 
interesting ideas which take some exploring and thinking about to unravel 
and understand. The second is that, although it is aimed at a general 
managerial audience, it uses quite a lot of jargon - what we might term 
'business-speak'. I will try and offer explanations of this where appropriate, 
but in general you should not feel too intimidated by the jargon, or 
concerned about understanding every term. (Most of the more unfamiliar 
terms used in the book are explained in the online Glossary for the course.) 
You can usually appreciate the authors' general point even if some of the 
terms are unfamiliar. The book addresses some significant issues, and if you 
want to develop a deep understanding of a subject at some point you have 
to engage with the people who have been thinking seriously about it. This 
can be both exciting and daunting.



Having said this, Blown to Bits is by no means perfect, and we do not want 
you to read it unquestioningly. The authors suggest a model, and then 
explain how it will have an impact in various sectors. It is well argued, but 
you should always question if they have over-simplified matters, or forgotten 
to take something into account, or if their view is too reliant on a US-based 
perspective.

One other thing: don't try to read the book from cover to cover. This module 
will refer you to very specific extracts at the appropriate time.

 

Starting reading

 

Usually I will direct you to read a chapter, or part of a chapter of the book at 
the start of a section. In this section I departed from this pattern briefly 
because I wanted to provide first a general introduction to the module. But 
now, in order to introduce some basic concepts, to familiarize you with the 
tone of the book and to raise some questions, I would like you to read 
Chapters 1 and 2. Don't worry - these are quite short (about 20 pages in 
total). Because these are the first chapters, the jargon will hit you the 
hardest at this point, particularly in Chapter 2. I will go through that chapter 
page by page later, so do not be too concerned at the moment with 
understanding every word.
 

 Do Read Chapters 1 and 2 of Blown to Bits.
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Chapter 1

 

You should have read Chapters 1 and 2 of Blown to Bits before reading this 
page. This page looks at how the authors use these chapters to provide an 
introduction to their perspective on e-business. Look at the Glossary if there 
were any terms you did not understand.
 

The Encyclopaedia Britannica story

 

The book opens with the story of how the owners and managers of 
Encyclopaedia Britannica dismissed the advent of CD-ROM, and nearly lost 
their entire business to Microsoft. It also records how dramatically their 
business changed, and how rapidly. Encyclopaedia Britannica was a world 
famous brand which had used the same business model successfully for 
decades, and yet within a few years its business had almost disappeared 
and its only way to survive was to adopt the new technology and abandon 
the old model of door to door sales forces selling expensive, high quality, 
print items. It is a sobering tale and one designed to scare the management 
of many companies. What do you think the motives of Evans and Wurster 
are in telling it? Think about this, then have a look at what I think they 
intended to do by placing it at the start of the book.

Why tell the tale of Encyclopaedia Britannica? Here is my list:

 

 
It gives an exciting, readable story at the start of the book. It is always a 
good idea to have a friendly start rather than jumping straight in with 
theory.

 
It provides a motivation for reading the book. The hidden message is 'look 
what happened to them, the Internet could do the same to you, unless you 
read and take heed of this book'.

 
It provides a counter argument to some of the scepticism with which 
people may approach the book. It immediately sets out to demolish the 
idea that technology doesn't make much difference.

 

It provides a metaphor for the PC industry and its impact - real and 
potential - for the Internet. Most people know something of the 
extraordinary change the PC brought about, and also of the wealth it 
created for companies such as Microsoft. By using this example Evans 
and Wurster are portraying the Internet as a technology as significant (if 
not more so) than the PC and playing to the people who felt they missed 
out in the PC boom.

 

Do you agree with my list? Do you have any other suggestions? The 
important point to realize here is that the authors are creating a context in 
which their arguments will make sense. Had they started with a story about 
how a company invested millions of dollars in an e-commerce company and 
lost it all, then we would know the book would be heading in a different 
direction.
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Chapter 2

 

You should have read Chapters 1 and 2 of Blown to Bits before reading this 
page. Chapter 2 is quite a difficult one and the authors casually use a 
number of business terms which may be unfamiliar to you. Nevertheless it 
contains some very important ideas which the book explores in detail later. 
This page, together with the Glossary, explains some terms, and also 
explores some statements made by the authors. This will hopefully give you 
a better understanding of the chapter and also set you thinking about some 
of the ideas central to the arguments in the book. I will go through it page by 
page. I won't do this with the other chapters, but for this initial encounter with 
the book it is useful to get a feel for how to examine the arguments, interpret 
some of the business-speak and decide which terms are important to 
understand and when it does not matter.
 

Page 9

 

' Every business is an information business.' This is one of the key phrases 
of the chapter. It sounds powerful, but what does it mean? I was initially 
sceptical when I read it, as I thought it was an oversimplification in order to 
make a good 'sound bite'. However, over the next few pages the authors 
make a good case as to the importance of information in every business. 
This depends on how you define information of course, and we shall look at 
what Evans and Wurster mean by the term later. If one accepts this 
statement, then much of the subsequent argument becomes a logical follow-
on, so it is worth being sceptical about such bold statements initially.
 

Page 10
'Inventory is merely the physical correlate of deficient information.' (By 
correlate they mean 'equivalent')

Your first reaction on reading this may have been ' What?' Certainly it was 
mine. But here is what I think the authors mean. By inventory they mean the 
stock a company may hold, be it parts to make a car, or food in the 
warehouse at a supermarket. They say that this is the 'physical correlate of 
deficient information.' By this they mean this physical stock arises because 
the companies involved do not have adequate information. You may 
remember a production technique which became popular in the 90s 
influenced by Japanese production. This was known as 'just-in-time' 
manufacturing. The idea behind just-in-time is simple - having stock piles is 
expensive, so all of the companies involved in the supply chain agree to 
deliver the parts as they are needed. So, for example, when making a 
computer, the computer cases are delivered on the day the computers are 
finally being put together, and not before. To succeed, just-in-time needs a 
high quality information link between all the companies, so if your company 
makes the computer cases, you get the order in time and know exactly when 
to deliver. This is what the authors are getting at here, if you had perfect 
information flow you would need relatively little stock. Conversely, if you 
have poor information, then you need to hold more stock. This was 



 

dramatically illustrated in the 19th century when companies in Australia 
which imported supplies from Britain found that they needed to carry less 
stock once the telegraph arrived, permitting rapid communication with UK 
suppliers.

'This gave rise to the vertically integrated value chain' - see the Glossary for 
a definition of value chains.

'From the time of Alfred P. Sloan' - see the Glossary for Alfred Sloan.

'...companies developed control systems that enabled efficient 
decentralization of operations but centralized management of what were 
later called 'synergies' or 'core competencies'.'

What the authors mean here is that large organizations may have different 
units in different parts of the country or world. For instance IBM has different 
units in different areas which may produce different products or research. It 
might make sense to have production of different parts in different countries, 
the main warehouse in a central location, the marketing group in an area 
with other media companies, and so forth. The overall management of the 
company is centralized at the headquarters of the company. See the 
Glossary for a definition of core competencies.

'This shaped the horizontally integrated multidivisional corporation' - see the 
Glossary for a definition.

'That logic is essentially informational - the fact that certain kinds of 
information can be shared more efficiently within the boundaries of a 
corporation than across them.'

What this argument says is that in fact organizations exist as a kind of 
information convenience. When it is more convenient (which often means 
more profitable) for certain functions to be performed by one organization 
than several, then an organization will form. Consider a university for 
example - it is more convenient to have the lecturers, the library, the 
resources (for research and teaching), the students, administration, exam 
procedures, etc. housed together, hence a university is created. But it may 
be the case that with the Internet this may no longer be the case. If anyone 
can access the resources of a library online, then libraries (or organizations 
which perform similar functions) might become separate organizations (even 
'for-profit' companies!). Similarly the teaching, or tuition might be offered by 
private individuals, not those employed by a University. There are reasons 
why this might not happen, but the arguement Evans and Wurster are 
beginning to set up is that one can view an organization as a collection of 
units, and these are held together by information.

'Supply chains link supplier and customer corporations together.'

Think of a supermarket as a typical customer corporation and the various 



providers of food (be it meat, vegetables, tinned groceries, drink, etc), as the 
supplier corporations. The supply chain is the chain of organizations 
involved in enabling you to go into a supermarket and buy the goods. For 
example, if I buy a frozen lamb curry meal, involved in that is the farmer who 
provides the lamb, this may be sold to an abbatoir which sells the meat 
direct to the frozen food company, but also may sell it to an intermediary 
meat company which sells it on to the frozen food company. A similar chain 
will bring in vegetables, rice and spices to the company, which will then 
make the frozen meal. Another company will have provided the plastic trays 
for the food, and yet another company the packaging. The frozen food 
company then sells its product to the supermarket, which buys into a central 
warehouse, and then distribute to the local supermarkets. There is thus a 
complex set of links forming the supply chain leading to the final product.

'...a dedicated electronic data interchange (EDI) system' - see the Glossary 
for a simple definition of this term. We will look at EDI in more detail in 
Section 4.
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'A consumer franchise'

Evans and Wurster employ a rather specialized use of this term. They use it 
to describe the relationship between the producer and the consumer. This is 
characterized by the use of 'brands' (goods the consumer associates with 
the producer and can make certain assumptions about regarding quality, 
performance and so on) and by the efforts made by the producer to induce 
brand loyalty (through advertizing, promotion and so on) to tie-in the 
consumer to their products. From a company's point of view, 'owning' the 
'consumer franchise' is the most important competitive advantage it can 
have over its rivals.

'Many informal aspects of organizations'

Evans and Wurster are right to stress the importance of informal interaction 
in organizations. In their excellent book The Social Life of Information, John 
Seely-Brown and Paul Duguid explore the importance of social aspects in 
organizations, which often get overlooked in the rush to embrace new 
technologies or working methods. They discuss the implementation of 'hot 
desking' working methods at an advertising agency. The idea was that no-
one had a desk of their own, and people were discouraged from sitting in the 
same place on subsequent days. This would create a more dynamic 
company and open up new working relationships. It did not work well and 
staff resented it, so the company retreated to a more traditional office 
structure. The point of the story is that there were many subtle, informal 
relationships developed in the work place, which contribute a great deal to 
the overall successful function of an organization.

'But it is information in the broadest sense of the word'



I think this is a significant phrase because it shows the importance of 
definitions. Evans and Wurster stress the importance of information 
throughout this chapter. It is fundamental to their argument (we will look at 
the argument later). So it is reasonable to ask 'what do they mean by 
information?' What this phrase shows is that they have a very broad 
definition of the term. They stress it is more than computer data, and it 
encompasses the informal communication mentioned above, marketing, 
interaction between and within organizations, the information about a 
product, the information needed to make a product, and so on. Whilst all of 
these are valid uses of the term information, one could argue that with such 
a broad definition you are bound to find information in important places 
everywhere, since one can classify anything which isn't an object as 
information. By using such a broad definition the authors strengthen one of 
the central points of their argument, that is information is everywhere and it 
plays a vital role in all organizations. This is not to say we should dismiss 
their claim, but it is worth bearing in mind that they have set the definition of 
information in the first place.

'GNP' - see the Glossary for a definition.
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'information makes a vastly disproportionate contribution to competitive 
advantage'

Again if one accepts this, then the rest of the authors' arguments follow 
logically. They are arguing that information is one of the major factors in 
having a competitive advantage in a market. Of the many factors including 
product quality, price, etc. they are arguing that information has a 
disproportionately bigger contribution. So between competitors who may not 
differ in much else, it is information which will make the difference. This may 
be true, but Evans and Wurster have earlier argued that information is 
everywhere in an organization, so if that is the case, the argument that it 
makes a disproportionate contribution may seem odd, since on the one hand 
they are arguing it is a large factor in any organization then they are saying it 
is a small factor with a big impact. I am uncomfortable with the idea of 
proportion here also - what is the proportion of information and how can one 
measure it? These are probably not important points, the main idea being 
that information plays an important part in maintaining or developing a 
competitive advantage, which seems reasonable.

'Toyota built powerful competitive advantages through simultaneous 
engineering, kanban, and quality control' - see the Glossary for definitions of 
kanban and simultaneous engineering.

'American Airlines used its control of the SABRE reservation system' - see 
the Glossary for a definition of SABRE.

'Nike employed advertising, celebrity endorsements and the 



microsegmentation of its market'

By microsegmentation they mean they divided up what was once seen as 
one, fairly homogenous market (namely training shoes) into many different 
markets. For example by introducing many different types of shoe for 
various sports and also different styles for casual wear they could appeal to 
more people, and also make people possess different types of trainer 
('sneakers' in US terms).

'And all the thousands of companies that have embraced Total Quality 
Management, reengineered their operations, and leveraged their core 
competencies...'

Rather a lot of jargon in this sentence. Do not be too concerned about such 
sentences, it is not necessary to know about Total Quality Management, nor 
to be familiar with reengineering operations or even leveraging core 
competencies. What this means is that by adopting a management method 
which utilised information, many companies were able to redefine their 
working practice to their advantage. (If you are interested Total Quality 
Management is defined in the Glossary!)
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'Information is the glue that holds value chains and supply chains together. 
But that glue is now melting' This is the crux of the chapter. Up until now 
they have been persuading us that information is important and showing 
how it holds companies together. They now go on to explore how the 
increase in connectivity brought about by the Internet is 'melting' that glue.
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'Underlying the spread of connectivity and of electronic intelligence is the 
extraordinary force of Moore's Law'

This is the prediction made by Gordon Moore that the number of transistors 
that can be placed on the same area of a microprocessor will double every 
eighteen months. It has come to symbolise the rapid progress made in 
developing computer technology. It is interesting to see its impact 
broadened here, as the driving force behind all the change in business 
practice.

'Improvements in data compression, amplification, and multiplexing now 
permit a single fiber-optic strand to carry twenty-five terabits' - see the 
Glossary for definitions of terabits and multiplexing.
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'The pure economics of a physical thing and the pure economics of a piece 
of information are fundamentally different.'

This is another key sentence. This section can be a bit difficult to follow, but 
its main idea is relatively simple - there is a different economic set of rules 
for things than there is for information. At this stage it is not entirely clear 
what these are, but I would agree that information is a fundamentally 
different entity to physical objects, and it seems sensible to think that its 
economics may be subject to different rules and constraints.

In his influential book Being Digital Nicholas Negroponte makes the 
distinction between atoms and bits. Physical products made of atoms have 
many different characteristics from products made of bits. The comparison 
between CDs as a physical product and all that entails and the MP3 format 
for music illustrates this point well.

'...fields and factories can compete against each other as price takers in 
competitive markets'

Farmers can sell their produce in markets that compete with other suppliers. 
In other words, there's nothing special about a supermarket apple compared 
with one picked from a local orchard.

 

Pages 16-19

 
'But as long as information is embedded within a physical thing the two kinds 
of economics are wedded together.'
 

 

Having argued that the economics of physical things and information are 
different (p.15), Evans and Wurster here go onto argue that up until now the 
economics of things and information have been forced to follow the same 
lines. The cathedral argument they give is a good example of this. But the 
Internet they argue, changes all of this. Information can be separated from 
physical things and thus each is freed to follow its own (different) economic 
path. Without examples I find this argument difficult to follow. Books are 
probably a good example. When you wanted to buy a book, you had to enter 
a bookshop and browse. The information about the books was held mainly 
in the books themselves. (This is not entirely true, since there are of course 
book reviews in newspapers and magazines, so the information about the 
books is separated to an extent.) The authors argue that this separation is 
increasing. With an Internet bookstore, such as Amazon, information about 
the book is separate from the book. You can browse, search, find 
recommendations, read reviews, etc. without being near the books. The 
books are stored elsewhere in a warehouse, which doesn't need to concern 
itself with using space to entice customers to buy a book. Thus the 
economics of the information and of physical objects are free to meet their 
own requirements without compromise. In these pages the authors explore 
this idea with reference to displays in grocery stores and newspapers.
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In this page the authors sum up their case. There are two main arguments, 
which I see as follows:

Argument 1:

 

 
Information is everywhere and it holds companies and supply chains 
together.

 Information has a significant impact upon competitive advantage.

 
The increase in connectivity brought about by the Net means that the 
characteristics of this information are changing and this will have an 
impact upon the nature of organizations and how they compete.

 Argument 2:
 

 
Information and physical objects have different characteristics and follow 
different economic rules.

 
Up to now information and things have largely been forced to compromise 
their economic paths, because they have been tied together.

 
The increase in connectivity means that information can become 
unbundled from objects.

 

So, if an organization can be seen as many individual units held together by 
information, then these units may become 'unglued'. Also, if the organization 
deals in any way with the sale, manufacture, distribution, etc. of objects, 
then the nature of this business is likely to change as it becomes separated 
from the information dimension.

These two arguments then set up the context for the rest of the book. Do not 
worry about understanding all of the terminology, but rather focus on 
appreciating the main ideas. One way of doing this is to try explaining the 
two arguments to someone who has not read the book.
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About Module 3 

Exercise - concept maps

Outline

 
In this exercise you will look at a method of managing and organizing 
information known as concept maps.
 

Outcomes
 This exercise should help you with:

 

 managing concepts and ideas you encounter in the module;
 thinking differently about how you organize information;
 making links between concepts;
 developing organizational/information management skills.

Background

 

Concept maps (otherwise known as spray diagrams or mind maps) allow us 
to identify the key elements in a subject, and how they relate to each other. 
They are, as their name suggests, diagrams which lay out the key concepts 
with links between them. They are a useful way of summarizing a topic for 
yourself, and showing others what you feel are its important elements. They 
can also serve as a useful tool for getting information from someone. For 
example, you can get an expert to explain something to you by asking them 
to create a concept map, and then talk about why they have included some 
concepts, what those concepts are, and why they have linked some together 
and not others. In this context the term 'concept' refers to any element of the 
topic under consideration. These can be people, places, objects, emotions, 
ideas, and so on.

Imagine I were to draw a concept map for the film Star Wars (Episode IV). If 
you are not familiar with the film, don't worry. My example will still illustrate 
the process of drawing a concept map. There are many Star Wars pages on 
the web if you are interested.

In creating my concept map of Star Wars, I would firstly write down all of the 
key elements which sprang to mind. Here is my list:

 

 Luke Skywalker
 Darth Vader
 Jedi Knights
 Princess Leia Organa
 Han Solo
 Death Star
 Rebel Alliance



 The Empire
 Obi-Wan Kenobi

 

Then I would place the most important one of these at the centre of my 
diagram and add linked concepts from there. In this case I have chosen to 
start with 'Star Wars' itself and spread out. The first connection I make is 
with Luke Skywalker, so I add this and draw a line between them. I continue 
in this way, writing down the concepts and drawing lines between those I 
think are connected in some way. This usually takes a bit of restructuring 
and erasing. It is a useful process since the very act of thinking about these 
links and which are most appropriate, makes me recall aspects of the film. 
Eventually I have a reasonable concept map which looks like this:
 

 
Picture - Image showing concept map of Star Wars - description given in link 
below

 

 

 

An online textual description of the concept map is available here.

There are several things to note here. Firstly I have missed out a lot. I 
haven't mentioned C3P0 or R2-D2. This is okay, since the items I have 
included are my important concepts and I can't fit every detail onto the map. 
Obviously if you are using this for revision purposes, you have to bear in 
mind not just what are your important concepts, but also those signalled as 
important by the course authors and your tutor. Secondly, I have included 
many different kinds of things in my concept map. I have not used different 
colours to help me discriminate between them, although this would have 
given an additional layer of information. For instance I could have used blue 
for people, red for organizations, and so on.

Thirdly, I have drawn links between some concepts and not others. For 
instance, there is a link between Jedi Knights and Obi-Wan Kenobi but not 
between Obi-Wan and Luke Skywalker. Again this is because this is how I 
have chosen to structure my concepts, and someone else would inevitably 
have a different structure. Also the links do not tell us the nature of the 
connection. For instance, what is the link between Harrison Ford and Han 
Solo? I could have written along the link the word 'plays' to indicate that the 
actor plays the role. In some versions of concept maps you are required to 
name the links, so the connection between concepts is made explicit.

Lastly, this carries quite a lot of meaning for me, but if you haven't seen the 
film it would be hard to fathom the plot from this diagram. It would be useful 
however, if you have seen the film to compare your own perceptions with 
mine. Perhaps they will be similar, perhaps not.

There are different methods for drawing concept maps. The one outlined 
above is a very simple one. A lot of work has been done on them, because 
many people find them a useful way to make notes and to organize their 
thoughts. This is because they operate in a visual way, which many people 



find suits the way they think. You can obtain software specifically for concept 
mapping, for instance Inspiration, MindMap and The Brain are all examples 
of visual thought tools. You can also use 'office' software such as Excel, 
PowerPoint or Word.

 

The Exercise

 

Look back at Chapter 2 of Blown to Bits and create a concept map for the 
key concepts there. Refer to the Web page on Chapter 2 also. Remember, it 
is the concepts you think are important which you need to include. Also it is 
the links between concepts which you think are important that you should 
indicate. This is your concept map, so there is no right or wrong answer.

You can create a concept map using a number of tools, such as those 
mentioned above. For instance, with most versions of Microsoft Word you 
can do the following:

 

 Go to the Insert menu and select Text Box.

 
The cursor will become a cross-hair which you can move to anywhere on 
the page.

 
Decide where you want the text box, then holding the left mouse button 
down drag it to the size you require.

 You can then type a concept in here (e.g. 'Information as glue').

 
Repeat this for another box elsewhere on the page and in this one type a 
different concept (e.g. 'Increased connectivity').

 
Make sure you have the drawing toolbar displayed (Go to View-Toolbars 
and select Drawing). This will usually bring up a toolbar at the bottom of 
the page.

 Select the plain line icon (next to the arrow) on this toolbar.

 
The cursor will again become a cross-hair. Start at one text box, and 
holding the left mouse button down, drag the line to the second box. When 
you release the mouse button a line should be created.

 Continue doing this for the concepts and connections you wish to make.



 

You can do similar things in drawing packages, such as MSPaint, and even 
some HTML editors. Try to get the concept map working in one package, but 
if not, try it just with a pen and paper. If you have a digital camera, you can 
photograph your map and convert it into a gif or jpg image. Many people find 
that concept maps work very well for them in ordering information and they 
choose to keep their notes or plan essays using such an approach. This will 
vary from person to person - some people prefer a more visual 
representation such as a concept map and others prefer text. If you find that 
you like the method, then you may wish to use it for the remainder of this 
course. If it is not to your liking you may decide to continue with existing 
techniques. I have included my version of the concept map for Chapter 2 for 
you to look at. Remember that there is no right or wrong answer to this 
exercise but you may find it interesting to compare your concept map to 
mine: My answer
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About Module 3 

  

Concept map descriptions

Star Wars

 

The diagram consists of 14 concepts, which are linked together by lines to 
show the relationships between them. Related concepts are grouped 
together. The relationships are as follows.

'Star Wars' has four links to 'Han Solo' and 'Luke Skywalker' on the right and 
to 'Jedi Knights' and 'Darth Vader' on the left.

'Jedi Knights' and 'Darth Vader' both also link to 'Obi-Wan Kenobi'.

'Darth Vader' shows further links to 'DeathStar' and 'The Empire', which are 
also interlinked.

'The Empire' has a further link to 'Rebel Alliance'.

'Rebel Alliance' has a further link to 'Princess Leia Organa', which in turn 
links to 'Carrie Fisher'.

'Princess Leia Organa' has a further link to 'Luke Skywalker', which in turn 
links to 'Mark Hamill'.

'Luke Skywalker' links back to the original concept of 'Star Wars'.

'Han Solo', which is the last remaining link from the original concept to be 
followed, links further to Harrison Ford.

 

'My answer' concept map

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

The diagram consists of a number of concepts, some grouped together with 
a boundary around them, and lines showing the relationships between the 
concepts and groups of concepts. Any boundary represents 'organizational 
boundary'. The lines showing the relationships are labelled with terms 
describing what is exchanged in that relationship (such as information, 
materials, product, service).

The first boundaried concept is 'collaborating organizations, e.g. suppliers' 
which is linked by a line marked info./materials to the main boundaried 
concept group 'value chain'.

'value chain' consists of the following relationships:

'product' is linked by lines marked 'info.' to 'administration', 'design', 
'production', 'sales', 'service'.

'value chain' links to the boundaried concept 'distributor' by a line marked 
'product/service'. This links to a boundaried concept 'retailer/service 
provider'. 'distributor' and 'retailer/service provider' are described as 
'intermediaries'.

'retailer/service provider' links in turn by a line marked 'product/service' to 
the boundaried concept 'customer'.

The four boundaried concepts from 'value chain', through 'distributor' and 
'retail/service provider' to 'customer' is described as 'supply chain'.

Linking in to 'customer', at the same level, but not linked to 'retailer/service 
provider', is a boundaried concept marked 'competitiors'. The line marking 
the relationship with the customer is described as 'rival products seeking 
competitive advantage'.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Concept map exercise - my answer

 Key elements to include in my concept map:
 

 
business(es) - core organization/individual units and other related 
organizations;

 products;

 
value chain (informational/physical) within companies - that means the 
activities required to design, produce, market, deliver and support a 
product;

 

information - about a product, how to make a product, informal 
communications within an organization, interaction within and between 
organizations. This information could be numbers, facts, qualitative 
judgements, affiliation, emotion, etc;

 supply chain between companies - linking supplier, customer;
 boundaries;
 competitive advantage (importance of information);
 the Internet;
 connectivity
 competition;
 brands (information a consumer associates with product)
 economics of information - e.g. tend towards maximizing stock;
 economics of things - e.g. tend towards minimizing stock

My concept map

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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A text description of the concept map is available online.

Remember there are no right or wrong answers when it comes to concept 
maps. I have chosen to try to represent the way the authors describe the 
process by which an organisation develops a product (value chain) and gets 
it delivered to a customer (supply chain). I did this because it seemed to me 
that at the core of the authors' analysis of how things are changing because 
of the Internet there is still the fundamental activity of producing something 
which someone wants - even if, increasingly, that product is information itself.

 

  
  
  



  
Click on the Back button in your browser window to return to 
the previous page.  
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About Module 3 

Online tutorials

 

You have now had the opportunity to experience a number of 'online 
tutorials' in your Tutor Group conference as you studied Modules 1 and 2. 
Now these tutorials move into a new phase as these activities provide 
important preparation for the TMA for this module.

There are two tutorials planned for this module; the first will take place 
shortly after the start of the module and the second about half way through 
after you have completed the Exercise: Developing a concept proposal in 
Section 4.

The first tutorial is about Giving and receiving feedback. Doing this skilfully 
is an important aspect of working collaboratively online. Specifically the 
tutorial should help you to:

 

 be specific rather than general;
 be descriptive rather than judgmental;
 be fair and reasonable, and back up points with supporting evidence;
 offer constructive criticism on only what is relevant and can be changed;
 be positive as well as negative;

 It will also help you to appreciate the importance when receiving feedback of:
 

 
being open to the comments made and reading the message fully and 
carefully;

 asking tactfully for clarification of points made that are not clear to you;

 
not reacting defensively, or over-reacting, but taking the comments in the 
spirit of learning.

 

The second tutorial is: TMA04 Online Tutorial. Before starting it you must 
be familiar with the components of the 'concept proposal' described in the 
Exercise: Developing a concept proposal in Section 4 and TMA04 of this 
module.

By the end of the tutorial you should:

 

 
have practised the skills of giving and receiving feedback explored in the 
earlier tutorial;

 
have worked collaboratively as a member of a small group to draw up and 
agree a list of criteria against which you will evaluate each others' concept 
proposals;



 
be able to use these skills in writing a critique of the 'concept proposal' of 
one of your colleagues and post this to your Tutor Group conference.
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About Module 3 

About Module 3 - summary

 

In this section you have looked at the online transactions grid which will form 
the structure of the module. You have also looked at some key concepts 
such as the reasons behind the e-commerce boom and the nature of the 
Web. Most importantly you have made a start in reading the set book, and 
becoming accustomed to its language and the theory which underlies it.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum:
 

 your first reaction to the set book and its management-speak jargon;
 what it might mean for the information glue to 'melt';
 what you hope to get from this module;

 
what are the implications of information and things being freed to follow 
their own economic rules;

 any concepts you would like clarification on.

Quick review
 The web as a place of paradox.
 How the e-commerce boom and bust occurred.

 
Why the collapse of the dot-com boom tells us little about the underlying 
economic effect of the Internet.

 Information as a 'glue' holding organizations together.
 The four types of online transaction.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over About Module 3 and re-read the relevant web pages or 
chapter of Blown to Bits.
 

 

1.  What are the four types of online transaction? 

2.  Which of the following statements is true?

(a) The Internet encourages small, independent companies to flourish.

(b) The Internet increases the power and market position of the 
dominant companies.

3.  What are the four main lessons Evans and Wurster draw from their 
Encyclopaedia Britannica story?



 

 Answers to SAQs.
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About Module 3 

  

Answers to About Module 3 SAQs

 

SAQ 1 

What are the four types of online transaction?

Answer 

Organization to Individual - in which organizations use the Internet to provide 
a product or service for individuals. This is the typical e-commerce 
transaction of a company such as Amazon.

Organization to Organization - in which one organization provides products 
or services to another. For example a PC manufacturer offering online 
ordering to other companies.

Individual to Organization - the Internet can change the way customers can 
organize themselves to interact with organizations, such as through buying 
cartels.

Individual to Individual - the Internet makes interaction between customers 
easier leading to, for example, online auction sites, consumer 
communications.

SAQ 2 

Which of the following statements is true:

(a) The Internet encourages small, independent companies to flourish.

(b) The Internet increases the power and market position of the dominant 
companies.

Answer 

Both are true to some extent, pointing up the paradox of the Web. Given the 
ease of creating a presence on the Web and the fact that it can significantly 
increase a company's customer base, many small companies have 
benefited from online trading. However, faced with a proliferation of 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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companies on the Internet, customers will often go for names and brands 
they are familiar with and trust, thus enabling large companies to increase 
their success in the market.

SAQ 3 

What are the four main lessons Evans and Wurster draw from their 
Encyclopaedia Britannica story?

Answer 

(i) 'The most venerable can prove the most vulnerable.' New information 
technologies can undermine well-established businesses.

(ii) The shared history, culture and values of established business can make 
it difficult for executives to understand the likely implications of innovative 
technology for their own business.

(iii) Even if they do recognize the implications often they can't react because 
they are 'incumbents' in their own market with established systems (sales, 
distribution and so on) which can't be changed easily and cheaply. In this 
situation the new economics of information means that the 
'insurgents' (companies new to a market) have the advantage of having 
nothing to lose.

(iv) 'This is not a zero-sum game.' If one company profits from new 
information technology it doesn't mean another has to lose. The total value 
of the players in the 'game' can rise (as in book retailing) or fall dramatically 
(as in the encyclopaedia business).

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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1.1 O-2-I: richness vs. reach - introduction

Introduction

 

In this part we will begin to explore the organization-to-individual part of the 
online transactions grid. This represents what many people think of as 'e-
commerce' as it covers online companies which sell to consumers. This 
incorporates many of the well known e-commerce names, such as Amazon, 
CDNow, LastMinute , etc.

As this is a large part we will break it down into three sections, each 
associated with a chapter of the book. In this first section we will look at the 
richness vs. reach model which underpins Blown to Bits , and is introduced 
in Chapter 3.

 

 

  

 

 
Read all of Chapter 3 now. Refer to the Glossary if there are any 
terms you are not familiar with.
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In the next page we will look at a concept which underpins 
the book: Richness vs. reach.  
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1.2 The richness vs. reach model

 

'There is a universal trade-off between richness and reach.'

This is what the authors claim, and then go on to explain what they mean. It 
is key to understanding their book, so it is worth spending some time on. 
First of all, what do they mean by 'richness' and 'reach'? Rather unhelpfully 
they say that 'The precise meaning of richness varies from one context to 
another, but in any one context, it is generally clear what the word means.' 
However, they do go on to define it in more detail on page 25. Here they 
state six aspects of richness of information:

 

 bandwidth (or amount of information);
 customization (of information for individual buyers);
 interactivity (between seller and buyer);
 reliability;
 security;
 currency (by which they mean up-to-dateness).
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This begins to clarify the meaning of richness and the list seems reasonable. 
One can imagine examples of varying degrees of richness for these aspects.

Reach is defined as 'the number of people who participate in the sharing of 
that information'.

The examples they give are concerned with supply chains and use very US-
based examples, so I didn't find them particularly helpful. Let us consider 
another example which might be more familiar. In this case I am going to 
choose buying a television set as an example, with three types of companies 
to buy from (I am deliberately avoiding an Internet based company for the 
time being). My fictitious companies are:

 

 
electric home - this is a mail order company, which uses a catalogue to 
sell a wide range of home electrical goods.

 
Bob's TV Heaven - this is a small, independent shop run by a television 
enthusiast, Bob.

 
Conrads - this is a large, national company which specialises in large, out 
of town shops, selling a range of home electrical goods.

 

Let us rate these in terms of richness and reach when buying a TV. Think 
about how you would rate them on both richness and reach, using low, 
medium and high for both.

Here is my rating:

 

 

electric home - reach is high, since many people can read the catalogue. 
The richness is low however. Even a detailed description of the TV does 
not offer much customization or interactivity, and will not be as current as 
the other options.

 

Bob's TV Heaven - reach is low here, since there is only one shop and 
only one Bob. Therefore the number of people who are interacting with the 
information (which in this case is Bob, or the TVs in Bob's shop) is low. It 
isn't clear from Evans and Wurster whether they mean reach to include 
the spread of stock also, so the more TV models you have the greater the 
reach, or whether this comes under richness. I think it is a form of reach, 
so on this scale Bob's shop would score low as well, since he cannot 
stock many items. On richness however, this scores highly. Bob is an 
expert in his field, he sells only TVs and he gives you one-to-one 
attention. It therefore scores well on bandwidth, customization (since he 
will talk to me and listen to my needs), interactivity and currency.



 

Conrads - this scores medium for reach, since they have a lot of shops, so 
they score better than Bob's TV Heaven, but not as well as electric home, 
who can reach all the people who do not live within easy travelling 
distance of one of their shops. If we take reach to mean range of stock 
also, then they also score quite well, since they have larger warehouse 
capacities than Bob, but they are still limited more than electric home who 
can have a large warehouse away from an expensive retail area. They 
rate medium on richness as well, since they have staff with whom one can 
interact, but often these are not experts and do not offer the richness of 
interaction one might receive at Bob's. It is more customizable and 
interactive than the catalogue however. So, I think the three companies 
can be placed as follows on a chart with richness and reach as the axes.

 

 

 

 

This demonstrates the richness vs. reach trade-off Evans and Wurster have 
outlined. As a company increases its reach, it necessarily and unavoidably 
decreases its richness. Imagine what buying a TV from Bob's TV Heaven 
would be like if he expanded to fifty shops. He may well try and recruit good 
staff, train them well and ensure quality of service, but it would become a 
distinctly less rich experience than when he has just the one shop.

Or would it? I think there is something persuasive about the richness vs 
reach model, but many directors of large companies would argue that they 
maintain richness as well as achieving reach. Evans and Wurster argue that 
this is not possible, there is always the trade-off. You should think about 
whether you agree with them or not.

 

  
  
  

  
In the next page we will look at standards, and their 
significance: Standards  
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1.3 Standards

 

The authors make a big deal of standards in Chapter 3 and this is the third 
time we have looked at them in this course.

Evans and Wurster suggest that it is not just the explosion in connectivity 
(for this read 'explosion in use of the Internet'), but the adoption of common 
standards which is behind the changes in industry. Earlier they have talked 
about 'asymmetries of information', which usually means that within an 
industry some people have access to certain information, which others don't. 
For example, we don't usually know how much a shop paid the 
manufacturer for something we want to buy. The authors argue that with the 
explosion in connectivity and the adoption of common standards, this 
asymmetry disappears. One can see how the rise in connectivity is 
significant, since it means any of us have access to information. But why are 
standards so significant?

The answer lies in the type of standards adopted. In Module 2 you looked at 
how the Internet was developed and how it works. This wasn't just from a 
technological or historical perspective. The way in which the Internet 
functions, its architecture, directly determines how it is used. The key 
aspects about the standards underlying the Internet are that they are open, 
free and easy to use. This means that no company controls them, they do 
not require expensive training to use and they do not need expensive 
equipment to operate. Imagine if one company owned the Internet standards 
and to use it, or be on it, you had to install specialist equipment and pay a 
heavy fee. It would be a very different beast to the one it is now. When the 
authors talk of 'proprietary EDI systems' they are referring to just such 
systems which were developed in the 80s, with the aim of connecting 
companies in supply chains together. (EDI is defined in the Glossary and will 
be discussed in more detail in Section 4.) The chance of such systems being 
easily accessible to everyone are very remote.
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Good enough

 

The point the authors make about standards being 'good enough' is also an 
interesting one. They claim that many standards do not represent the best 
possible means of achieving a function, but they are good enough and more 
importantly, they are universal, so they can be used for more than one 
application. For example, HTML is quite a poor hypertext system. When it 
was first unveiled, many software manufacturers were developing their own 
software to allow people to produce hypertext files. These would be specific 
to their software however. The proprietary tools may offer a richer 
environment than HTML, with more functions, but the crucial thing about 
HTML was that it was universal, easy and free. It was good enough to meet 
the needs of most users, so why should they sacrifice a slight gain in 
functionality if it meant that everyone else would have to buy specific 
software to read their document? As the authors suggest, this is another 
instance of the richness vs. reach trade-off. You can have a very rich, but 
specific piece of hypertext software, or one which is low in richness, but has 
a great reach. If you want a 'World Wide Web' that is genuinely world wide 
then it is reach that matters, so HTML won the day.

This richness vs. reach trade-off with regards to software can become 
something of a battle. You will see many people who always demand that 
software adheres to the accepted standards and those who want to use a 
tool which offers some added richness of function, but cannot be accessed 
by everyone. Creating web pages is a good example of this. There is a set 
of HTML standards, but many companies have allowed additional 'tags' to 
work in their browsers. For example, Microsoft's Internet Explorer browser is 
more likely to accept HTML code from Microsoft's FrontPage, even if the 
HTML does not conform to the standard. The reason many people object to 
this so strongly is that it could mean a dominant company could gain control 
of the standards which underlie the Web.

 

  
  
  

  
In the next page we will look at how e-commerce companies 
add both richness and reach to their product: Adding 
richness and reach
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1.4 Adding richness and reach

 

The authors will return to this later in the book, but for now let us examine 
how an online business can, as Evans and Wurster phrase it, 'blow up' the 
richness vs. reach trade-off.

Let us take a fairly well known online business, that of selling books. This 
was one of the first areas to become a major online business, with 
companies such as Amazon, Blackwell's, Books Online , etc. all setting up 
online book stores. Later, we will examine why books made such a good 
product to sell online, but for now let us see how both richness and reach 
can be added.

Reach is fairly straightforward. An online bookstore can be accessed by 
anyone with access to the Internet. It therefore potentially has a far greater 
customer base than any shop or chain of shops. This is only feasible 
however if there is a strong logistical network underlying it. In other words, it 
is no use having a good online site if the company doesn't deliver in your 
area, or they only have a few titles in stock. So for such companies to 
benefit from their Internet-facilitated reach they need a good delivery 
system. Of course, most employ existing postal delivery systems (which 
seems obvious) - but this is a simple example of something we will examine 
later, namely 'outsourcing' services. There is little point in one of these 
online booksellers trying to create its own national (or international) delivery 
system when there are companies already doing this successfully. The 
second point about reach is the range and amount of stock available. This is 
certainly an area where online bookstores have an advantage over physical 
shops. 'Real' shops are limited in the amount of space they have for storage, 
whereas online bookstores can have large warehouses in non-retail areas 
where the rent is cheaper. They also give the consumer access to the sort of 
databases only the shops would have had before (an example of Evans and 
Wurster's asymmetries of information). This means you can search amongst 
millions of titles.
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With regards to richness, many people would argue that going to a physical 
bookshop is a much richer experience. One can pick up books, read 
samples, ask advice from staff and browse effectively. All of this is certainly 
true. The online bookstores offer different forms of richness however. These 
can include:

 

 
reviews and exchanges with other readers (a product of the increased 
reach);

 
personal recommendations - so the site will recommend other books it 
thinks you will like based on previous purchases and what other buyers 
purchased. You can refine these and find a good set of recommendations;

 
customization - the login page of the website knows who you are (if you 
choose to log in this way), and will customize the opening page so books 
it thinks you will like will be 'on display';

 
communication - you can receive e-mails with updates, particularly 
relating to your area of interest or favourite authors;

 
interviews and exchanges with authors - many online bookstores run 
special interviews or chat sessions with authors.

 

Many of these apply to the physical book store also. For instance the store 
could hold evening sessions for readers interested in a particular genre. It 
could keep a database of your interests and a mailing list and send out 
letters with particular recommendations. If the staff knew you well they could 
make recommendations when you went in. But while all of this is possible, 
and indeed might be exactly what a small bookshop might be able to do, 
such customized service is beyond the capacity of a large chain bookstore. 
So the small shop can provide richness, but not reach; vice versa for the 
large store. The point Evans and Wurster make is that neither kind of real 
store can provide both richness and reach. That, they argue, is the 
prerogative of the online bookshop.

This is not to say all physical bookstores will disappear and have nothing to 
offer. Far from it, and we will look at what online shopping means for 
traditional shops in a later section.

 

  
  
  

  
In the next page we will look at what 'products' are suited to 
e-commerce: What makes a product likely to succeed 
online?

 

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Module 1 Section 1 

 1.1 O-2-I: richness versus reach - 
introduction  

 1.2 The richness versus reach model  
 1.3 Standards  
 1.4 Adding richness and reach  
 1.5 What makes a product likely to 

succeed online  

 1.6 Exercise - the suitability of 
products for selling online  

 1.7 O-2-I: richness versus reach - 
summary  

  

1.5 What makes a product likely to succeed online?

 

In this page we will look at what makes a product (and by implication an 
organization) likely to succeed in e-commerce. Are all products likely to sell 
as well online? Are there some products which you could never imagine 
being sold online?

In his book E-shock Michael De Kare-Silver addresses this issue by 
developing what he calls 'The ES Test', where ES stands for electronic 
shopping. He states that there are three aspects which determine how 
susceptible a product is to being sold online. These are:

 

 

1.  Product characteristics - this relates to how the product interacts with 
the human senses. For instance, does it need to be touched or tasted 
before buying?

2.  Familiarity and confidence - this refers to the familiarity the consumer 
has with that product and their confidence in it (or the supplier).

3.  Consumer attributes - this refers to the type of consumer who is likely 
to buy that product and their motivations for shopping.

 

 Let's explore these in some more detail.
 

Product characteristics
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Products have their own set of characteristics which relate to the five human 
senses of sight, sound, smell, taste and touch. Perfume for instance relates 
primarily to smell (although with powerful marketing and packaging sight is 
also important). Music CDs relate primarily to sound. Clothes might relate to 
sight and touch, whereas food might relate to sight, smell, taste and touch.

At the moment anyway online shopping can really only convey sight and 
sound. Thus any product which relates primarily to taste, smell or touch 
might not be suitable for online selling (although if they are strong in 
familiarity or consumer attributes, then they might be suitable, as we'll see 
below). De Kare-Silver also suggests that services which rely on 'rational' 
decision making are susceptible to be bought online, in contrast to those 
which involve a greater 'emotional' or 'physical' involvement. So banking and 
insurance do not rely on the senses much and involve mainly rational 
involvement (although one can get very emotional about banking!), and thus 
are services which quickly began to be offered online. This might be in 
contrast to products with a greater emotional involvement such as clothing 
or paintings (even though the latter relies mainly on sight, paintings are 
something the buyer often wants to make a personal connection with).

 

Familiarity and confidence

 

De Kare-Silver's second step in his ES test is to examine how familiar a 
product is to the consumer and their confidence in it. He states that 
familiarity and confidence is typically found with everyday purchases, such 
as groceries. He cites a survey at Indiana University which found that 80% 
of the average grocery shop were repeat items, so most grocery shopping is 
simply replenishing known goods. Therefore you do not need to spend much 
time thinking about these goods and since you know them they can be 
successfully reordered each time.

Another very important aspect of familiarity and confidence is the 
consumer's familiarity with the manufacturer or the brand. Very familiar 
brands include McDonald's, Coca Cola, Levi's and so on. In an online 
environment the brand becomes perhaps even more important. If 
consumers are unsure of a product they will tend to go with one they know. 
Similarly if companies are selling products online you cannot tell from their 
website how reliable the company is. After all, anyone can set up a website. 
In this case consumers will tend to go with a supplier they feel they can trust.

In About Module 3 I said that the web was a paradoxical space; it may 
enable big companies to get even bigger at the same time as it enables 
unknown firms to expand very quickly. The reason for this is brand 
familiarity. When e- commerce was being first talked about, many thought it 
would create new businesses, so for instance there would be new 
companies selling online groceries, or new online banks. What seems to 
have happened is that instead the Web has become another outlet for 
existing companies. So in the UK it hasn't led to new online supermarkets, 
but instead has become another means through which the established ones 
such as Tesco, Sainsbury's, Waitrose, etc. sell to customers. This is largely 
due to brand familiarity (although also linked to existing set ups of 



warehouses, shops, etc). Customers know and trust these big brand names, 
so it would be difficult for any new company to break into that market.

 

Consumer attributes

 

The third step of the ES test is to look at the consumer attributes. What sort 
of consumer typically buys this product and what is their attitude to buying 
online? Put simply, this means that there is no point having an excellent 
online product if the sort of people who would buy it are unlikely to be online.

De Kare-Silver cites some research which provides six categories of 
consumer:

 

 
Social shoppers - these are people who enjoy the social aspect of 
shopping. They are sometimes called 'recreational shoppers'.

 
Experimenters - these are consumers who like to try new things, such as 
shopping over the Net.

 
Convenience shoppers - these are people who have limited time and do 
not place shopping as a high priority, so it is a chore which must be 
performed in between other tasks.

 
Habit-bound die-hards - these are people who do not like to change or try 
new things. They tend to visit the same shops and buy the same goods.

 
Value shoppers - these are people for whom value is the most important 
characteristic and will go with whatever initiative offers the best value.

 
Ethical shoppers - these are people who place a high value on ethics in 
their shopping so will buy fair trade coffee for instance and arrange their 
finances with banks which promote a strong ethical policy.

 

The first thing to say about these categories is that categorization is both 
useful and potentially dangerous. It's useful because people and 
organizations need to make sense of the world in order to operate within it 
and categorization is a way of doing this. It is dangerous because categories 
necessarily represent a simplification of reality. This is their point in many 
respects - to simplify the vast amount of information in the world so one can 
make sense of it. At a simplistic level this is obvious, for instance every time 
I see a chair I don't need to work out what it is, I know what it is and what its 
function is because I have a mental category for chairs. Categorizing people 
is a much more difficult and potentially hazardous task, because they are so 
much more complicated than anything else. With De Kare-Silver's 
categories one could easily imagine people moving between them, so I 
might be a convenience shopper when it comes to groceries, a social 
shopper with regards to clothes and a value shopper with regards to CDs. 
So one should always treat categorizations with a touch of caution.

What De Kare-Silver's categorization does do though is to highlight some 
attitudes towards shopping. With any one product it is important to think of 
the market for that product. On De Kare-Silver's analysis experimenters, 
convenience shoppers and value shoppers are all likely to shop online, as 
are ethical shoppers if online trade offers them a range of products 



unavailable normally. By the same token social shoppers and habit-bound 
die-hards are unlikely to do much shopping online.

So many of the products which have been sold successfully online have a 
strong consumer base in these categories. For instance, selling CDs and 
computer equipment online has a large set of experimenters in its consumer 
base. Selling online to a very traditional consumer base - for instance, the 
legal profession, may not be as profitable (although there will be many in the 
profession willing to experiment).

Another important point about the potential consumer base for online 
products is the varying degrees of access to the Internet enjoyed by different 
social groups. There is no point having products or services which are 
suitable for online selling, if the target market is made up of individuals who 
cannot - or will not - go online.

 

The ES test

 

De Kare-Silver suggests that these three aspects - product characteristics; 
familiarity and confidence; and consumer attributes - need to be considered 
when looking at a product's potential for online delivery. Sometimes a 
product might score low in one area, but do well in others. For instance top 
brand perfumes rely on smell, so under product characteristics they might 
seem unlikely to be sold online. However, they are well known brands and 
for gifts or personal use people are familiar with them and often buy the 
same perfume, so with this regard they score well. Perfume will sell to a 
variety of people, and some of these are likely to shop online, for instance 
those who want to buy their favourite brand at the lowest price or 
experimenters buying gifts for their mothers. So, although initially one might 
think perfume unlikely to sell online, across the aspects it scores quite 
highly, so is likely to be susceptible to be sold online.

What is your opinion of the ES test? As with categorization it perhaps over 
simplifies matters, but I feel that by highlighting the three aspects it does 
make you aware of the different factors which combine to determine the 
success of a product online. However, by concentrating on these factors it is 
possible that one misses others; for instance I don't feel the ES test easily 
includes another important factor, that of 'speciality' or 'unavailability'. Some 
products are very specialized, and often difficult to locate in any but the 
largest cities where specialist stores might exist. Such a product might score 
relatively poorly on all three factors in the ES test, but yet still be successful 
online, because there is a large, but dispersed market (the product succeeds 
because it has increased reach). Examples might be specialist foods, 
fashionable maternity wear, rare sports equipment, etc.

I feel however that the test is useful as a means of thinking about online 
products, but does not represent all there is to say on the matter. In order to 
find out how useful or limiting it is, the best thing is to try it yourself, which is 
what you will do in the next page.



 

  
  
  

  
The next page gives you a chance to look at some products 
and decide which might be successful online: Exercise - the 
suitability of products for selling online
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1.6 Exercise - the suitability of products for selling online

Outline

 

In the last page we looked at the ES test for determining how suitable a 
product was for selling online. In this page you will look at some products 
and services and use the ES test to determine whether you think they make 
suitable online products.
 

Outcomes
 This exercise should help you to:

 

 appreciate the different factors which make a product successful online;
 judge the value of the ES test;
 discussing different e-commerce models with your fellow students.

Background
For each of the three aspects - product characteristics, familiarity and 
confidence and consumer attributes - you should give a score of 1 to 10, 
with 1 being not likely to be suited to online delivery and 10 being very well 
suited to online delivery. Each product will have an overall score out of 30.

These scores are based on your own views, so there is no absolute right or 
wrong answer, but you should be able to justify your scores. You may wish 
to discuss in your tutor group what others have given and why.

Let me do an example first. The product we will consider is booking a hotel 
directly (i.e. not through an agent).

In terms of product characteristics the hotel scores quite highly. True, the 
actual hotel will offer more by way of sensory input, but if online I can view 
the rooms, the amenities, look at the menu and the location, then that is 
quite informative and more than one usually gets in a brochure. So I'll give 
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this a score of 8.

With regards to familiarity and confidence, this will vary. If it is a chain of 
hotels then I may well be familiar with them and trust them; likewise for a 
hotel I have visited before. But often this is not the case, so I have only the 
hotel website to go on. I'll average these two cases out (a familiar brand in 
some cases but in others unfamiliar) and give a score of 5.

With regards to consumer attributes this will again vary quite considerably. 
Hotel bookings vary enormously depending on time of year, vacancies, 
lateness of booking, etc. So I think here the Internet's ability to be up to date 
will mean it will offer low prices frequently, so this will appeal to value 
shoppers. Also a lot of experimenters are likely to book their hotels via this 
route. However, I think many people like package holidays and prefer to 
book from a brochure. So overall, I will give this a score of 6.

That makes 19 out of 30. I would suggest this means that hotel bookings are 
likely to be quite successful online, although the online route is unlikely to be 
the dominant method of booking for a while. As with many of the examples 
below you can already book hotel rooms online. Just because this form of 
online product is already available does not mean the score is automatically 
30 however. As with hotel bookings there are still the traditional forms of 
obtaining the product, and by performing this test you should get a feel for 
how the online version will compare.

 

The Exercise

 
For each of the products or services below give them a score out of 10 on 
each aspect of the ES test.
 

 Buying a car.
 Arranging a bank loan / 'morabaha'
 Buying weekly groceries.
 Arranging a wedding venue.
 Buying shoes.

 

Discuss your results in your tutor group. Did you all come to the same sorts 
of scores? Did you find that the ES test was suitable for considering these 
products? How easy was it to give scores? Did you find yourself having to 
make too many generalizations?
 

 
When you've completed this exercise you might like to compare what you've 
done with my answer to the exercise.

 

  
  
  



  
The next page summarizes what has been covered in this 
section and asks some questions to help you test your 
understanding: O-2-I: richness vs. reach - summary
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1.7 O-2-I: richness vs. reach - summary

 

In this section you have looked at the concept of richness and reach, and 
how there is usually a trade-off between these. The Internet allows both to 
co-exist. You have also looked at how standards play an important role here. 
Lastly, you looked at the product characteristics which might affect how 
suitable a product or service is for online selling.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum:
 

 
Examples from your own experience of the richness vs. reach trade-off (or 
where there isn't such a trade-off).

 Examples of where the Internet has added both richness and reach.
 The validity of the ES test.

 
Factors which might affect a product or service's suitability for online 
delivery.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 1 and re-read the relevant webpages or chapter 
of Blown to Bits.
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1.  Think about how would you categorize the following in terms of 
richness and reach:

- a local butcher's shop;

- a large supermarket;

- online grocery shopping.

2.  According to De Kare-Silver's 'ES Test', what are the three aspects 
which determine a product's suitability for being sold online?

 

 Answers to the SAQs

 

  
  
  

  

This is the end of Section 1. You should refer back to the 
Study Guide to see that you have done all the work 
associated with this section and then go on to Section 2. 
This continues to look at the organization to individual part 
of the online transactions grid, and in particular at the way 
the new technologies impact upon established businesses: 
O-2-I: deconstruction - introduction
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2.1 O-2-I: deconstruction - introduction

 

In this part we will continue to explore the organization to individual part of 
the online transactions grid. Having looked at the richness vs. reach model 
and the types of goods which can be sold online, this section will look at the 
way the new technologies impact upon established businesses.

This is based on Chapter 4 of Blown to Bits - Deconstruction. This is quite a 
long chapter, which provides several different examples to illustrate the 
same point. It is therefore not necessary to read all of it.

 

 

 

 

 

Read up to the heading 'Implications of Deconstruction for 
Competitive Advantage' which is on page 58 of my version of the 
book. Refer to the Glossary if there are any terms you are not 
familiar with.
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The next page looks at this subject in some more detail: 
Deconstruction  
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2.2 Deconstruction

 

'Deconstruction is the dismantling and reformulation of traditional business 
structures.'

This is what the authors of Blown to Bits claim, and then go on to explain 
what this means by way of three examples: newspapers, retail banking and 
the automotive industry.

Deconstruction arises from the new technologies melting the 'information 
glue' which holds companies together. This concept is an example of where 
the earlier assumptions made by the authors (in Chapter 2) begin to have 
logical consequences - which is why it was important to question those 
assumptions when they were first made.

Let us look at deconstruction in more detail and see if we think it is the force 
Evans and Wurster claim it is.

Their starting point is that many businesses can be seen as a collection of 
businesses bundled together largely for economic sense. Let us look at their 
three examples:

 

 

A newspaper  - this can be seen as a collection of news reports, 
advertising, crosswords, TV listings, etc. The economics of the printing 
press and distribution networks means it is more economically viable to 
bundle these together into something we call a newspaper. In theory you 
could buy your news reports direct from the journalist. One can already 
buy separate magazines which offer just TV listings or crosswords, 
although there the same economics apply.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

Retail banking - this can be viewed as a collection of services and 
products including current accounts, loans, mortgages, insurance, etc. As 
well as some physical benefits of having a single branch to offer all these 
products, the economics behind this bundling is that services complement 
each other. So a bank can afford to offer some products competitively 
which act as a lure, whilst making money on other products it hopes it will 
sell to a customer. For instance, it is often the case that someone will take 
out household contents insurance, buildings insurance, life assurance, 
income protection and so forth from the people who provide the mortgage. 
Many people split their financial services across a range of providers, 
searching out the best deal in each area, but many others stay with one or 
two trusted providers for all of their services.

 

Car dealers - these can be seen as new car sales, secondhand car sales, 
servicing, finance, after sales care, and so forth. Each of these functions is 
already performed by other companies, but at the moment there is a 
convenience factor associated with having them all in the same physical 
location. The effort required to accomplish each of these separately is 
often sufficiently offputting for people to handle them through one outlet. 
So for example, you will offer your existing car in part-exchange for a new 
car, arrange finance for that car through the dealer and then return to that 
dealer for servicing the car.

 

So, the first stage in Evans and Wurster's argument is to accept that such 
businesses can be viewed as a collection of smaller businesses. Do you 
think this is valid? I think it certainly has some merits, and is a useful way of 
thinking about organizations. I would also say that it may not be quite as 
simple as this - the reason organizations exist may not simply be because 
they represent the best economic model for bundling services or products 
together. Organizations have a social function for instance and one can also 
view them from a social perspective, which would lead you to a different 
conclusion. However, this way of viewing an organization applies not just to 
businesses. As I mentioned earlier, a university can be seen as a collection 
of functions or tasks. As can a local council. Each of these tasks could be 
performed independently (for instance you could pay separately for your 
rubbish to be collected, roads to be repaired, etc.). It makes sense in terms 
of economics, administration and user convenience to have them collected 
together in one organization.

So, if we accept that this is at least a valid (but not necessarily the only valid) 
way of viewing an organization, then we can move on to the second part of 
Evans and Wurster's argument. This claims that 'the new economics of 
information blows all these structures to bits'. By which we can take it they 
mean that the Internet threatens these bundles. Let us look at their three 
examples again:

 



 

Newspapers - the Web allows users to customize their news, so they 
receive information of particular interest to them. This is the idea behind 
the 'Daily Me' Evans and Wurster mention. So, for example, I might 
choose to receive the headlines, football reports, technology news, film 
reviews and some columns written by journalists I like. This is what many 
search engines and ISP home pages offer, for instance Yahoo, Excite, 
etc. can all be personalized. However, most of these items come from 
suppliers such as newspapers or television stations. As the authors state, 
such services do not seem to be drawing people away from newspapers. 
What is more significant is the impact the possible loss of classified ads 
may have on the economics of the paper. But there is no reason for them 
to lose the classified ads. If someone is trying to find a collection of ads 
online, then the online version of the paper offers a good starting point. 
Similarly, I think it is unlikely that many people would put the effort into 
collecting together twenty (say) different journalists and paying each of 
them a small subscription fee. This model initially generated a lot of 
interest (amongst journalists!), but it doesn't seem to have become a 
reality.

 

Retail banking - the increased information available online means that it 
is very easy to find and compare different financial products (a lot of 
websites will even do the comparisons for you!). This lessens the 
justification of the bank as a 'one-stop shop'. It is now relatively easy to 
find the best deal for home insurance, mortgage, savings accounts and so 
forth. This does not mean that the banks we know will disappear and be 
replaced by lots of smaller companies offering just one product - far from it 
in fact. There is a general trend in commerce for larger companies to be 
formed by the merger of existing companies. This offers advantages in 
resources and the economies that large scale can provide. What the 
Internet does mean is that banks have changed the way they view their 
own business and begun to offer them more as separate products. One of 
the corollaries of this is the centralization of some services, as in the call 
centres for dealing with customers. Instead of each bank branch being a 
separate unit offering every service, many of the services and products 
are now centralized. Of course, the Internet is not the only factor driving 
these changes, but the manner in which customers can easily locate and 
sign up for different products has meant that many large banks have had 
to alter their business model.
Car dealers - Evans and Wurster seem to suggest that car dealers are 
the most vulnerable of their three examples. Certainly manufacturers have 
begun selling direct to consumers, although there is a reluctance to do this 
as many manufacturers do not want to create friction with the dealers who 
still sell the majority of their cars. If this became standard however, it 
should mean a reduction in the cost of a car, since the customer is now 
buying direct from the manufacturer, with no need for profit for a dealer. 
Before the Internet it was difficult for a customer to do this, as only 
recognized dealers were allowed to buy from the manufacturer. This was 
again a result of economic sense - the manufacturer simply could not deal 
direct with thousands, maybe millions of customers, so it becomes a 
better model to spread the sales load through dealers. The increase in 
connectivity means that consumers can now buy direct, choosing a model 
and specification, without interacting with sales staff. These orders can be 
placed directly and the availability of cars made known to the customer, 
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again through the Internet without the need for a salesperson. This makes 
it viable for the manufacturer to sell direct to the public. 

With secondhand car sales the Internet again eases some of the effort 
involved and a wide audience can be reached by the individual, by simply 
placing their car with an online secondhand car exchange (though this is 
true of paper versions also). Similarly, arranging finance for a car is 
relatively simple. You can apply for a loan online and receive automatic 
approval. What all this means is that the reasons for the car dealership 
existing as a single organization begin to fall away. This does not mean all 
car dealerships will disappear, or that the change will happen overnight 
(since people have developed the habit of buying a car in a certain way), 
but it does mean the car sales industry will begin to change as these 
effects become more prominent. In fact the Internet has already had an 
impact on car sales in the UK where it has become increasingly simple 
and easy for UK-based customers, using the Internet, to purchase cars 
from mainland Europe at savings of up to 35% on UK prices. This has in 
turn increased pressure on car retailers in the UK to drop their prices or 
add extra value (e.g. free servicing, interest free loans) to deals on new 
cars.

 

What does this tell us about the process of deconstruction? What Evans and 
Wurster are suggesting is that the Internet can make each element of an 
organization vulnerable. Someone offering just that function online may be 
able to offer it cheaper or better. The reasons many organizations exist are 
geographical convenience (it is easier to run if everything is in one place), 
economic sense (the cost of the various components makes it more 
advantageous to bundle them together) or convenience for the consumer. 
The Internet challenges some of these reasons.  The authors do not address 
some issues however. For instance, there is an emotional or social sense to 
some products, which goes beyond the economic logic of bundling them 
together. Newspapers are a good example of this: people have social uses 
for newspapers which the authors don't really address - for instance many 
people enjoy reading a newspaper in a cafe. They can access the same 
information online, but they specifically choose to use the newspaper as part 
of a daily social ritual or to project a certain image - e.g. a 'Guardian reader'.

The main message of this chapter of Blown to Bits therefore, is not that the 
Internet means the end of many industries, but rather that it will have 
perceptible but often subtle effects on the way these industries develop. This 
is what we will explore further - the way predictions about how technology 
will change society, for better or worse, are often not realized.

 

  
  
  

  
The next page looks at the different ways the media tend to 
portray the impact of new technologies on society: techno-
optimism and pessimism.
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2.3 Techno-optimism and pessimism

As mentioned in the Internet bubble in About Module 3, during the e-
commerce boom a casual reader of the mass media could be forgiven for 
thinking that e-commerce was going to supplant every other form of 
business. Shopping centres would stand empty and all the old companies 
would crash. As anyone who has braved the shops at Christmas can 
confirm, this has not happened.

So was it all hype, and has the fad now passed? Or was there some 
substance to the claims that the Internet was going to transform all 
businesses?

As with so many things I would suggest it was somewhere in between. This 
is interesting because it is a technology-driven phenomenon that has 
occurred in the very recent past, so we are all reasonably familiar with it. Yet 
it has many similarities with other technological innovations which have had 
an impact upon society. For all such innovations the initial views tend to fall 
into two distinct camps, what we can call the techno-optimists and the 
techno-pessimists. For the optimists the new technology spells the end of 
many bad practices and will lead to better ways of working, communicating 
and an improved society. For the pessimists, the new technology will destroy 
many cherished traditions, lead to greater stress and social decay.

We have already encountered this with regard to the advent of the PC in 
Module 1. The techno-optimists saw it as a liberating tool, which would free 
people's creativity and give rise to greater democracy. The techno-
pessimists saw it as a technology which increased isolation, reduced 
communication and increased the power of governments or large 
organizations. Even on a more everyday level there was talk of how the PC 
would change work environments - you may remember talk of the 'paperless 
office', where we would use networked computers to send and work on 
shared documents. As anyone who is surrounded by numerous printouts of 
documents, reports, memos, e-mail, etc. can attest to, the paperless office 
has yet to make its appearance.
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Similar emotions were projected on to the Internet. To the optimists it was a 
great tool for freedom, gave access to information to everyone and allowed 
communication which would lead to a more open society. To the pessimists 
it was a medium for invading the home; it meant people would become 
increasingly housebound and isolated, sitting in front of their computers and 
accessing pornography.

The truth is that in both cases while neither vision came true, the technology 
did have a profound effect on society, as we have seen in the previous two 
modules. What both the optimists and pessimists seem to leave out of their 
predictions is what we might term 'the human factor'. That is, technology is 
used by people, who will adapt it to their everyday needs.

In The Social Life of Information John Seely-Brown and Paul Duguid stress 
the way people can shape the technology. The techno-optimists and 
pessimists seem to be only looking at how the technology will influence 
people, but the reverse process is also important.

For instance, it was claimed that the move to computer systems would lead 
to an increase in productivity. In fact overall productivity in the US slowed 
considerably after 1973. This may be due to other factors, but Seely-Brown 
and Duguid suggest it is because there is a lag between (i) what the 
technology is capable of and (ii) society learning to use it to its full potential. 
Merely having the technology available does not automatically lead to 
productivity gains, since people have developed ways of working based on 
older technology. One might also suggest that any possible increase in 
productivity is absorbed by the amount of time people spend sorting out 
problems with their computer, learning new packages or the amount of 
investment companies put into IT equipment merely to stay current. Finally, 
as Evans and Wurster point out, the increasing use of computers and the 
Internet leads to a proliferation of information which takes extra time to 
manage and process.

Let us look at an example of a technology which has come through two 
major technological revolutions and changed subtly each time - broadcast 
radio. Before the advent of television, radio represented the mass 
entertainment and news medium. It occupied a central role in the family 
home. With the advent of television, many people predicted the radio would 
pass into obscurity. Television was billed as 'radio with pictures', so the 
question was, why would you settle for just the radio? It is true that television 
came to occupy the central role in many households hitherto occupied by 
radio. There are two scenes which commonly occur in British popular film 
and television which illustrate this change. The first is of a family sitting in a 
front room, listening to the radio announcement in 1939 that Britain was at 
war with Germany. The second scene is a group of people outside a 
television shop in 1963 watching the news that President Kennedy had been 
assassinated. The fact that the medium shifts from radio to television in 
these defining events demonstrates the change in their respective social 
roles. However, radio did not disappear. It had some advantages over 
television, such as its extreme portability, the fact that people can listen to 
audio whilst doing other tasks, the relative ease with which radio signals 



could be transmitted, the cheapness of a radio compared to a television and 
some complementary social trends such as the rise of popular music and 
the advent of the car stereo. Thus radio evolved into a different role - it 
became a music medium and also a discussion medium (phone-ins, talk-
shows etc.). It thus met a different set of needs from television, and its 
audience changed.

The advent of the Internet was again heralded as a rival to broadcast media 
(both television and radio). People could now interact with a medium which 
was much more personal than the broadcast media. They would receive 
their news via it (as we have seen, personalized to their tastes), listen to 
music through it, etc. so the traditional media would be threatened. What 
has happened is that Internet radio has given radio another change in 
direction. It is now very easy and inexpensive to set up an Internet radio 
station. Broadcast licences for conventional radio are difficult to obtain 
because governments control the spectrum and space on it is finite. The Net 
offers an alternative medium for many fledgling radio stations. In addition it 
offers a potentially global audience for all conventional radio stations. Thus, 
what was once a local station can now become a global station. Or, to put it 
in Evans and Wurster's terms, Internet radio dramatically increases the 
reach of any individual radio station. One often hears the announcer on a 
Arab radio station reading out messages from people in the USA (or 
somewhere far away) who listen in via the Net. Similarly, I visited Hawaii not 
long ago, and before leaving spent a few days listening to Hawaiian radio to 
find out what was happening there.

What I hope the example of radio illustrates is that technology adapts and 
changes as people find different uses for it. Predicting what these uses will 
be is often very difficult. The techno-optimists and pessimists tend to see 
only one side of possible developments, but the eventual outcome is shaped 
by two-way interactions between the new technology and society. That is 
why the most astute observation about these interactions is the saying that 
we generally over-estimate the short-term impacts of new technologies while 
under-estimating their long-term significance.

 

  
  
  

  
The next page examines how the rise of the Internet 
affected the way existing businesses worked: The impact of 
the Internet on traditional business.
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2.4 The impact of the Internet on traditional business

 

Bearing in mind the comments from the last page on techno-optimism and 
techno-pessimism, this page looks at how the e-commerce boom has 
affected traditional businesses and what might happen in the future.

What do I mean by 'traditional businesses'? For the purposes of this 
discussion, let us take that to mean conventional shops, be they in a local 
centre, a high street, a shopping centre, or an out of town retail park. At the 
moment we are mainly concerned with organizations which deal direct with 
individuals. We will look at organizations which deal with other organizations 
later in Section 4.

One of the first points to realize is that it doesn't need everyone to be 
shopping online for e-commerce to have a profound effect on the way many 
offline shops operate. In his book E-shock Michael De Kare-Silver argues 
that a drop of around 15% in the number of people entering a shop is all that 
is required to make many stores unprofitable. Such a decrease is certainly 
conceivable as a side-effect of e-commerce. If convenience shoppers and 
value shoppers (for instance) stopped going regularly to shopping centres - 
because their needs could now be met more conveniently through e-
commerce - then this might produce such a drop.

This is not to say that all shops will go bankrupt, but rather to illustrate the 
point that even if a shop doesn't have much to do with the Internet, the 
impact of the Internet could still be profound. Take a cafe in a shopping 
centre for instance. Its business, on the face of it, does not have much to do 
with the Internet. It relies on passing customers who want a cup of coffee 
and a snack. The cafe owners might set up a website just to promote 
themselves, but it is difficult to see what e-commerce has to do with them. 
However, if the success of e-commerce means there is a 15% drop in 
people coming to the shopping centre, this could have a significant effect on 
their daily takings. So, one has to look beyond the immediate impact of, say, 
physical bookshops competing with online ones. It may well be that the most 
interesting, or relevant impact of the Internet is not in the online companies, 
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but in the changes in approach these create in traditional businesses.

So, in what ways might the Internet change traditional businesses? Here are 
a few possible consequences of e-commerce:

 

 

Shopping becomes more of a social experience - if the actual products 
are no longer enough of a reason for everyone to come to the shops 
(because they can obtain these more easily online), then the 'shopping 
experience' itself will become more enjoyable. This often translates as 
'have a coffee shop', so one finds coffee shops within bookshops, banks, 
record shops, etc. Similarly the number of food outlets in a shopping 
centre also rises. The idea is that people have time to relax and the whole 
experience is more pleasurable. Also shops cluster around entertainment 
centres, for example cinemas. This becomes easier to realize with 
specially designed shopping and entertainment centres, so one of the 
impacts of e-commerce may be a rise in the number of out-of-town 
shopping centres. For shops with products which generate interest, then 
clubs or social events can become increasingly important as a means of 
drawing people in, for instance wine tasting evenings, or book readings.

 

Shops become more specialized - if the everyday goods can be bought 
easily online, then the draw of physical shops may be that they offer 
specialist goods, or the type of goods which do not sell well online (as we 
saw in the ES test). So, for example, high streets may be populated less 
with banks, record and book shops and increasingly with independent 
clothes shops and delicatessens. Such goods have a sufficient draw that 
consumers may want to visit the physical shops, instead of buying online. 
Another growth area would be in convenience shops open long hours, for 
goods which people tend to run out of (bread, milk, etc.) and need 
immediately.

 

Shops become more service oriented - one strong advantage shops 
have is that they offer face-to-face contact with another human being. This 
is something many people still want when shopping (particularly those in 
the social shoppers category). If the shops are competing less on the 
actual goods, then they can compete on the service they offer. So the 
nature of shops may become more of a social environment, where 
customers can come and discuss their purchases. It is possible that the 
shop assistant then orders the goods online for home delivery. In this 
scenario, the shop in effect, becomes a human interface to the e-
commerce operation. Even if this is not the case, shops will sell the 
human interaction they offer as an advantage, so staff training in this area 
will be of great importance.



 

Shops use a hybrid approach - large chains can have a strong web 
presence through the familiarity of their brand and their marketing budget. 
They also have a strong physical presence through their chains of shops 
in most major towns. This can have a positive effect for both means. The 
web presence can be used to meet the needs of those who prefer online 
shopping, while the physical shops become geared to the needs of those 
who prefer to go shopping. The shop may also make an effort to 
crossover, so provide incentives for its customers at face-to-face shops to 
try buying online, and vice versa for those shopping online. This can be 
done through the use of special offers, reward card schemes, etc. The 
company then aims to increase the customer loyalty by 'tying' the 
customer in through both channels.

 

Shops go online only - some shops may decide (whether through 
necessity or choice) that their physical location represents too much of a 
financial drain, and they can better profit by going online only, thus 
reducing some of their overheads. This may be particularly true of very 
specialized shops. Such shops may have had a limited customer base 
because of their location, but by going online they can reach a much 
broader customer base (they increase their reach). For example collectors 
shops, such as for model soldiers, football fanzines, rare books, etc. might 
all find that their online business begins to exceed their shop-based one.

 

These are some possible effects of e-commerce on traditional shops. As we 
have just discussed, it is difficult to predict the way technology will have an 
impact, but most of these trends have already begun. You may disagree 
with some of these (particularly if you work in the retail industry), or you may 
be able to think of different possibilities. The most important thing to bear in 
mind is that the technology of e-commerce will have effects in sometimes 
surprising ways. Some trends may even seem contradictory, for instance 
that specialist shops increase whilst other specialist shops close and go 
entirely online. As I said earlier, the Web is a paradoxical place, so it is 
perfectly possible that both these trends will occur simultaneously.
 

  
  
  

  
In the next page we will look at one of the key technological 
aspects of e-commerce: Online security.  
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2.5 Online security

 
In this page we will look at the ways in which an online business needs to 
ensure security and some of the ways in which this is achieved.
 

Security of online transactions - a primer

 
The Internet was designed as a communications system used initially by 
scientists and engineers. It has served that original purpose well. But from 
an e-business perspective, it has two main limitations.
 

 

Lack of privacy 

Because it works by breaking messages up into data-packets and routing 
these packets through innumerable routers on their way from source to 
destination, the Net is intrinsically insecure because those packets can be 
'read' at any point on their journey. Sending an e-mail message is 
therefore rather like sending a postcard through the conventional mail 
system - the message can be read by anyone who handles the card on its 
journey.

 

Anonymity 

The Internet was designed to be an open, permissive system. It's open 
because it doesn't have an 'owner' and anyone can use it without having 
to seek permission, provided their software complies with TCP/IP 
protocols. It's permissive because it doesn't care what people use it for; as 
the saying goes, 'if you can do it with packets, then the Internet will do it'. 
This means that the architecture of the Internet facilitates anonymity - the 
network isn't concerned with the identity of its users. It's only concerned 
with the addresses of computers. This feature of the system was 
memorably captured by a 1993 New Yorker cartoon showing two dogs 
standing in front of a computer. 'On the Internet', one is saying to the 
other, 'nobody knows you're a dog'. This means that authentication - 
establishing someone's identity beyond reasonable doubt - is not provided 
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by the original Internet architecture.

 

From an e-business viewpoint, these are serious limitations. It's unwise to 
trade in an environment where anybody may snoop on your communications 
(e.g. read your credit card number) or where a merchant cannot be sure that 
the person with whom she is dealing is who they claim to be.

Why then has there been an explosion of e-commerce in such an 
unpromising environment? The answer is that technology has provided 
workable - though partial and imperfect - solutions to the problems of privacy 
and authentication. To ensure the privacy and security of our 
communications we use encryption. And to aid authentication we use an 
infrastructure which combines encryption with a system of digital certificates 
and certification authorities. 

 

Encryption

 

Most Internet communications are conducted as plain text (sometimes called 
'plaintext') which can be read by anyone with access to the network 
computers through which they pass. (Plaintext in this context can also mean 
numbers.) To render communications unintelligible to any possible snooper 
they must be encrypted - i.e. converted into an apparently random stream of 
characters using a special code called a key.

Encryption is a process with a long history. The essential requirements for 
security are that:

 

 
The encryption process should be complex enough to make the encoded 
message difficult for unauthorised listeners to decrypt.

 
The authorized recipient should be able to decrypt the message 
accurately and efficiently.

 
The key(s) used for encryption and decryption should themselves be 
secure.

Symmetrical and asymmetrical encryption
Most early encryption systems were symmetrical - i.e. the same key was 
used to encrypt and decrypt. Such systems can be very hard to crack, but 
they rely on the sender being able to provide the recipient with the key in a 
secure fashion (and of course on both parties being careful not to disclose 
the key to anyone else). Symmetrical encryption works fine when the two 
parties know and trust one another and are able to exchange keys securely. 
But for Internet commerce, these conditions do not apply. Customers do not 
necessarily know or trust merchants - and vice versa. And since the only 
secure way to exchange keys is by encrypting them, the exchange process 
is also difficult and vulnerable for the same reasons.

One of the great breakthroughs in commercial cryptography came a few 
decades ago with the invention of asymmetrical encryption systems. In 



 
these, each participant in a transaction has two keys - a public key, which he 
or she makes freely available; and a private key, known only to the 
participant, which is used to decrypt messages that have been encrypted 
using the public key. The key pair is generated by computer and the public 
and private keys are related to one another in a complex way which is very 
difficult to crack. This is the basis for public key cryptography.

Suppose the two participants in a confidential e-mail exchange are A and B 
and that B wishes to send a secure message to A. A publishes her public 
key on the Internet (e.g. on a personal website or as a footnote to an e-mail 
message). B then uses A's public key to encrypt a message and sends it via 
e-mail. To a snooper, the message looks like an unintelligible stream of 
characters. On receipt of the message, A then decrypts it using her private 
key. Although anyone can (in principle) read the encrypted message and 
know the public key used to encrypt it, only the owner of the private key can 
render it back into plaintext.

 

 

The converse also holds - i.e. messages which have been encrypted with 
the private key can only be decrypted by the public key. This provides an 
important benefit - namely that if B receives an encrypted message 
purporting to come from A, and is able to decrypt it using A's public key then 
he can be reasonably certain the message did indeed come from A. This 
provides a mechanism for authentication - identification of an individual or an 
institution from an online message.

Public key cryptography is the basis for all the data-encryption systems 
currently used in e-commerce. No cryptographic system is totally secure, 
and there are some potential weaknesses in this also, but they need not 
concern us just now. For practical purposes, public key encryption is pretty 
secure, and its security level can be increased by using longer keys. The 
early public key systems used for e-commerce in the mid-1990s were based 
on 40-bit keys. Current systems (especially those used by banks) use 128-
bit keys and are much, much harder to crack.

How much harder? Well, RSA Security, one of the leading cryptographic 
companies, puts it in these homely terms.

 



 

...sending information without encryption is like sending a 
postcard through the mail - the contents are visible to 
practically anyone who wants to see it. Using this analogy, 40-
bit encryption is like sending the information in a plain white 
envelope. 56-bits could then be equated to using a security 
envelope that is printed to prevent it from being see-through. 
Relative to these strengths, 128-bit encryption could be 
compared to encasing your data in a lead-lined, 12-inch thick 
titanium safe that is being transported by an armored tank with 
a convoy of a hundred armed guards. In other words, 128-bits 
is considerably more secure than 40.

(http://www.rsasecurity.com/standards/ssl/basics.html)

 

How does this relate to e- business?

 

It often happens in technology that ad-hoc solutions emerge in response to 
problems, but that often the first solutions which appear have serious 
drawbacks. Because they are first on the scene, however, they can become 
de-facto standards and prove difficult to dislodge, even when better 
solutions are conceived. This has happened in relation to the security of 
online transactions.
 

Secure Sockets Layer (SSL)

 

The initial solution - and the current de-facto standard - is called the Secure 
Sockets Layer (SSL) protocol. It was invented by Netscape in 1994.

Ever since Netscape launched the first commercial web browser, public key 
cryptography has been built in to the Web. This is invisible to most users 
and happens behind the scenes when they buy stuff on the Net, but there 
are some clues to what's going on beneath the hood if you know where to 
look for them. One is that when you begin ordering something from an 
established online retailer (e.g. Amazon) you will suddenly see the prefix of 
the Amazon server change from the usual 'http://' to 'https://' (the 's' stands 
for 'secure'). At the same time a padlock symbol will appear in the status bar 
of your browser (or some equivalent symbol depending on which browser 
you use). These changes indicate that your browser and the web-server 
program have begun using public key encryption to safeguard the data they 
are about to exchange. In essence they collaborate to create a 'virtual' 
tunnel through the Net along which your credit card and other data can pass 
securely. This is the SSL protocol at work.

Currently, most web-based online purchases and monetary transactions are 
handled by SSL. When you submit your credit card details to purchase a 
book from Amazon, for example, the order form information is sent through 
this secure tunnel so that only Amazon personnel can view it. Many financial 
institutions use SSL to secure the transmission of customers' PIN numbers 
and other confidential account data.



 

 

Many Internet Service Providers (ISPs) offer SSL transaction capabilities to 
online retailers but, in principle, all one needs to set up shop on the web is 
access to a server which supports SSL, together with a document called a 
digital certificate to enable it. The digital certificate is, in a sense, the key to 
starting the SSL engine. It's effectively an identification card that the server 
uses to prove that it is who it says it is.

Who issues these digital certificates? The answer is organizations known as 
Certificate Authorities (CA). This sounds impressive, but is less so in 
practice because there is no global legal authority for licensing such bodies 
and effectively just about anyone with the right software could claim to be a 
certificate authority, just like anyone could print a document that claims to be 
a driver's licence. But just as only the government can issue a license that a 
police officer will accept, there are certain trusted CA's (such as VeriSign 
and Thawte) that your web browser will accept. But you can tell your web 
browser to accept other CAs if you want to - in which case you're acting as 
the police officer who's accepting these certificates, and you should 
obviously accept certificates only from sources you trust.

 

Limitations of SSL

 
While SSL provides quite good security for the data being passed through 
the virtual tunnel between you and the online retailer, it also has some 
important limitations.
 

 

A digital certificate does not vouch for the integrity of the company it is 
issued to. So, as a consumer you need to remember that an SSL 
connection does not ensure the probity of the organization to which you 
are entrusting your credit card details. This is especially important given 
that the merchant has these details in decrypted (i.e. plaintext) form.

 

SSL does not protect your data once they have been collected by the 
server. There have been numerous, widely publicized instances where a 
web server's data storage has been 'hacked' and large amounts of credit 
card and other personal data stolen.

 

SSL does not protect the merchant from fraudulent use of stolen or 
manufactured credit cards. The merchant has no way of authenticating the 
identify of the customer, and this means that online retailers using SSL 
are vulnerable to this kind of fraud.

 

These are serious limitations which have led to demands for a better system 
(see later) but because SSL offered an early and workable solution to the 
needs of e-commerce, and because it is built in to most broswers, it has 
become the dominant technology for online transactions. But problems of 
credit card fraud based on stolen or manufactured cards are leading to 
demands for a more secure system. The banks in particular are pressing for 
a move towards such a system. They call it Secure Electronic Transactions.
 

The Secure Electronic Transactions (SET) protocol



 

The central problem with SSL is that there is no proof of identity. It basically 
provides only encryption of transmitted data and the requirement that a 
merchant should possess a digital certificate. But, as some online merchants 
have discovered to their cost, encrypted fake credit-card numbers are still 
fake numbers. This is why the banks are wary of SSL transactions and treat 
them as 'card absent' transactions with all the risks (and costs) associated 
with such transactions. They are also increasingly reluctant to grant 
merchant accounts to internet businesses because the transactions are 
invariably card-absent ones and thus have a percentage of fraud.

SET is a protocol for securing credit card transactions over the Internet 
which was designed by Visa, MasterCard, American Express and Japan's 
JCB credit card with help from several major computer companies including 
IBM and Microsoft. The idea behind SET is that there is proof of identity at 
all points in the transaction chain. The card user can prove his identity; the 
merchant can demonstrate that she is who she says she is; and the 
merchant can accept the card without having to know its number. So one 
could regard SET as a payment assurance product - which means a SET 
transaction will be treated by the banks as if there were a credit-card (and its 
holder) present.

Under the SET protocol, a transaction has three participants: the customer, 
the merchant and the merchant's bank. The essential features are these:

 

 
All data exchanged between the three parties are encrypted (using SSL-
type technology).

 
All three parties are required to authenticate themselves with digital 
certificates from the SET certificate authority.

 The merchant never sees the customer's card number in plaintext.

 

This last feature would make online commerce more secure even than 
traditional, face-to-face credit card transactions - and of course more secure 
than SSL.

Like SSL, SET requires the merchant's identity to be authenticated via digital 
certificates. However, SET goes further by requiring all parties in a 
transaction to obtain digital certificates. Each certificate is signed with the 
private key of the parent participant, assuring each party that the others are 
authorized to play the role required of them.

To implement SET, cardholders need to install special e-wallet on their 
machines. This is stored and encrypted under a pass phrase that the 
cardholder selects, as is his/her private key, credit card numbers and other 
information. It is a big challenge to make such point-of-sale software widely 
available to the Internet community.

 

Securing e-business transactions in the future



 

SET and SSL are sometimes portrayed as rival protocols. But this is 
misleading because they are in some respects complementary. SSL 
provides a workable, but imperfect, method of conducting credit-card 
transactions online with a measure of security. SET is really intended to 
provide an infrastructure or an environment within which online transactions 
can be made with a high degree of security. But despite its 
comprehensiveness and the support of major financial institutions, adoption 
of SET has been slower than hoped. There are various reasons for this: its 
greater complexity; the fact that it makes more demands on participants; the 
difficulty of persuading consumers to install some form of 'electronic wallet' 
software on their machines; fears about companies like Microsoft coming to 
dominate the SET environment; and finally perhaps the fact that it requires a 
degree of systemic thinking before its merits become apparent. All of which 
means that SSL is likely to be the dominant method of securing online 
payments for some time to come.
 

  
  
  

  

Having looked at the impact of new technologies on 
business and the opportunities it offers, the next page 
contains an exercise that asks you to examine how a real 
business has taken advantage of the benefits offered by 
being online by adding richness and reach compared to 
traditional competitors: Exercise - looking at richness and 
reach
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2.6 Exercise - looking at richness and reach 

 
In this exercise you will look at a website and examine how it has added 
richness and reach.
 

Outcomes
 This exercise should help you to:

 

 gain an appreciation of the benefits that being online gives organizations;
 understand how richness and reach is realized in practical terms;
 gather some ideas for inclusion in TMA04.

Background

 

For web based organizations the website is very important. It represents the 
means by which they communicate with their customers or users. You have 
looked at the concept of richness and reach as a means by which online 
organizations can have an advantage over traditional ones. By increasing 
reach they can have a larger customer base. By increasing richness they 
can provide an environment which is more current, personalized, in-depth, 
interactive and reliable.

As we saw in the section on adding richness and reach, this is realized 
through functionality built in to many websites - for example, the 
recommendations of similar books found at online book stores is achieved 
through a process known as 'collaborative filtering'. This enables the 
company to examine the data they have to find out that, for example, many 
people who bought Accidental Empires, also bought A Brief History of the 
Future.

 

The Exercise
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Choose one of the following sites and examine in detail how it adds richness 
and reach compared with a traditional alternative. You should seek to 
answer the following questions:
 

 

1.  Does the online site reach audiences which could not have been 
reached before? Think of an example of one of these.

2.  Identify two functions the website offers which add richness 
compared with a traditional shop or service.

3.  Can you think of a way in which further richness could be added?

 

Resources for this activity
 Select one of the following sites and answer the questions above.

 

 
Amazon - started as an online bookstore, but offers CDs, Video/DVD 
electronic products, games, gifts and travel services now.

 Babycenter - a site for expecting and new parents

 Netdoctor - an independent health advice site

 Yahoo - a web directory

 ManUtd.com - the official website of the football team.

 
Arabia.com - another portal site for the Arab world with shopping and 
business areas.

 Fish4.co.uk - this site is a portal for house, car, jobs and other adverts

 Kelkoo.com - this site offers price comparison for a range of goods.

 
When you've completed this exercise you might like to compare what you've 
done with my answer.

 

  
  
  

  
The next page is the summary for this section: O-2-I: 
deconstruction - summary  
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2.7 O-2-I: deconstruction - summary

 

In this section you have looked at the concept of deconstruction, how 
organizations can be seen as a collection of business units, and how the 
Internet might bring about deconstruction in three industries, newspapers, 
retail banking and car dealers. You have also examined online security, and 
how traditional organizations may be affected by e-commerce operations. 
The concept of richness and reach was revisited through a practical exercise.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum.
 

 
How deconstruction might happen (or not) in other industries - especially 
in one you are familiar with.

 Security issues or concerns.

 
Any changes in traditional companies you have noticed which might be as 
a result of the Internet.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 2 and re-read the relevant web pages or chapter 
of Blown to Bits.
 

 

1.  What do understand by the term 'deconstruction'?
2.  What were the five ways identified in which the Internet might change 

the traditional business of shopping?

 

 Answers to SAQs.
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This is the end of Section 2. You should refer back to the 
Study Guide to see that you have done all the work 
associated with this section then go onto Section 3. This 
continues to look at the organization to individual part of the 
online transactions grid: Organization to Individual: 
disintermediation
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3.1 O-2-I: disintermediation - introduction

 

In this part, having already looked at richness and reach and deconstruction, 
we will look at 'disintermediation' - an awful term for an important concept. 
This is a process in which the Internet, by enabling a more direct connection 
between producers and consumers, threatens the position of existing 
businesses which traditionally have acted as intermediaries between the 
two. Evans and Wurster argue that having 'blown to bits' the old intermediary 
function (along with the 'information glue' holding together organizations), 
the Internet has led to the development of a new function - that of 
'navigation' to help customers make complex choices when faced by a 
bewildering array of information. The growth of this new intermediary 
function is sometimes called 'reintermediation'.

This section is based on Chapter 5 of Blown to Bits - Disintermediation. 
Again, this is quite a long chapter and it is not necessary to read some of the 
later examples about online grocery retailers, since we have looked at this 
already.

 

 

 

 

 
Read up to the heading 'The Limits of Disintermediation', which 
is on page 86 of my version of Blown to Bits. Refer to the 
Glossary if there are any terms you are not familiar with.
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The next page explores the process of disintermediation in 
some more detail: Disintermediation  
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3.2 Disintermediation

 
The process of disintermediation can be thought of as a logical outcome of 
the richness vs. reach model. Evans and Wurster claim:
 

 

Many, if not most, intermediaries make their living from the 
trade-off between richness and reach. Blow it up, and these 
intermediaries get blown up as well. 

 

Intermediaries

 

Before we look at disintermediation in detail, let us first think about what the 
authors mean by 'intermediaries'. An intermediary is a person who comes 
between two things in time, place, order, character or acts as a mediator. 
What Evans and Wurster mean by the term is a person or organization who 
makes a living by acting between two interested parties. This includes most 
retail companies, who can be seen as acting as intermediaries between the 
consumer and the manufacturer. It will also include many service industries; 
for instance a stockbroker acts between the investor and the stockmarket. 
So, with this interpretation intermediary is quite a broad category that 
includes many organizations. To revisit a previous example, the local council 
could be seen as an intermediary. For instance, they act between the 
individual and the rubbish collection agency, the government, education 
system and so forth. Sometimes it is only part of an organization's function 
to act as an intermediary. For instance, a bank can be seen as the originator 
if I am buying one of their products, e.g. a mortgage. However, if I want to 
access my money, change a direct debit or obtain a balance and I need a 
bank staff member to do it for me, they are acting as an intermediary 
between me and my account.

So, what do the authors mean when they say that intermediaries make their 
living from the trade-off between richness and reach? Again, let's revisit 
another previous example, the car industry. Dealing direct with 
manufacturers was previously difficult, because the manufacturers could not 
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provide sufficient service to such a massive consumer base. It thus made 
sense for the car dealers to interact with the customers. This is the trade-off 
between richness and reach. The car manufacturers could not offer a 
sufficiently rich experience because they would have had such a large 
reach. The car dealership acts as intermediary by offering a richer 
experience, but with less reach, being limited to its geographical area.

 

Disintermediation

 

Evans and Wurster start by saying that prior to the Internet the way 
disintermediation occurred was to offer greater reach at the expense of 
richness. They cite catalogue shopping as an example of this. The catalogue 
offered a less rich experience but with greater reach and could be seen as 
removing the intermediary, the shop, for some shoppers. Small examples of 
disintermediation are now commonplace in banking, for instance at the 
automatic cash machine where you can obtain money, check your balance 
or transfer money between accounts without the intermediary of bank staff 
acting for you. Telephone banking has also meant the ability to alter direct 
debits, check statements and so forth. Internet banking is now continuing 
this trend. This needn't necessarily have a negative influence on banks, 
since it means there is less cost involved in each of these transactions. It is 
again one of the factors behind the restructuring of the banking industry, 
since many of the traditional tasks associated with banks can now be 
performed by the customer.

The authors look at two examples to demonstrate the process of 
disintermediation, namely stockbroking and PC retail. Having a personal 
stock-broker may not be familiar to many of us, but the example does 
demonstrate the principle. For individuals with money to invest in the stock 
market the traditional means of doing this was through a broker, who 
charged a fee for every transaction. As the authors state, brokers developed 
a personal relationship with their clients. Schwab offered a cheaper form of 
transaction, for investors who wanted to do the trading themselves via the 
telephone. The intermediary of the broker was removed, but at the cost of 
richness, since Schwab did not offer advice or maintain people's individual 
portfolios - it merely offered the route through which transactions could 
occur. So, this represents the first form of disintermediation, that of 
sacrificing richness for reach. The second form, that of adding both richness 
and reach is represented by online trading. As we saw earlier with online 
bookshops, richness can be added online. For online trading this comes in 
the form of personal advice about particular stocks, tracking and graphical 
displays of the investor's stocks, rich, up-to-the-minute data, associated 
stories, etc. In this scenario the online version competes with the 
intermediary version on both richness and reach, thus removing the need for 
the intermediary. However, as the authors suggest, many people do not 
want (or do not have the time) to manage their own affairs, they want an 
intermediary to do it for them, to deal with the vast amount of information. 
We shall look at this in more detail in the next page.

The second example is one which is more familiar to many of us, that is PC 
retailing. The advantage the computer manufacturer Dell had was in direct 



selling - they used catalogues to sell direct to the customer. The open 
architecture meant that it was difficult for PC retailers to compete on quality 
of machine, since they were made from widely-available individual 
components. So retailers needed different ways of competing. This could 
have been on price, on after sales service, on portability (as with Compaq) 
or familiarity (for instance with many of the high street electrical shops). Dell 
competed by selling direct to customers, which also meant they could 
compete on price, since they did not have the intermediaries of the shops. 
So again we see the first form of disintermediation - competing on reach at 
the sacrifice of richness. Dell has now moved its sales almost entirely online 
and the second form of disintermediation is occurring, that is offering both 
richness and reach. Online customers can effectively create their own PC to 
meet their specification (they are not limited to set choices), online 
troubleshooting is available and orders can be tracked.

What these examples demonstrate is that the role of the intermediary can be 
a precarious one, if online businesses can compete on both richness and 
reach. However, the role of the intermediary does not disappear necessarily. 
Instead it changes.

 

  
  
  

  
The next page looks at the new functions and roles for 
intermediaries that arise with the Internet: Reintermediation.  
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3.3 Reintermediation

 

In the previous page we looked at how the Internet might remove the need 
for intermediaries. To borrow from Newton's third law of physics, 'For every 
action, there is an equal and opposite reaction.' So, it will come as no 
surprise that whilst the Internet may remove the need for some 
intermediaries, it gives rise to new types of intermediary, a process known 
as reintermediation. This is the introduction of new intermediaries between 
the individual and the product or service.
 

Search engines and web directories

 

One of the main reasons why this need arises is to deal with the glut of 
information available on the Internet. The most immediate examples of 
reintermediation are the search engines and web directories. These sites act 
as intermediaries between the user and the information they are accessing. 
Some search engines use software to search web documents e.g. 
WebCrawler, and others maintain a directory of sites in different categories, 
e.g. Yahoo. Many provide a combination of these two approaches, allowing 
the user to search the Web, but also maintaining a collection of 
recommended sites, e.g. Lycos.

This begins to demonstrate why reintermediation is important. Many of these 
search engines make money by entering into deals with certain companies. 
This can mean the company is listed in their recommended section. This 
may be fair enough, since the user knows these are the recommendations of 
the search company. But what if the search engine companies receive 
money so that a particular search always returns one company at the top of 
its list? Say, for example, the Open University paid all the search engines a 
fee, so that whenever anyone searched for 'distance education' the Open 
University was always top of the search results (we don't by the way). Do 
you think this would be fair? Well, although we don't do this directly, there 
are ways in which companies can use search engines to draw extra 
attention to their products or services. For example, a Google search on 
'distance education' produces a list topped by the OU Business School 
under a special 'Sponsored Link' heading. Other search engines display 
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company/institutional adverts related to the search terms alongside the 
results, or related 'featured sites' links which are presented before the 
'standard' search results. Such devices can give certain institutions an 
advantage over competitors. Let us take it one step further and suppose that 
the Open University not only pays to make sure it is top of the list, but also 
pays to make sure competing institutions are excluded from the search 
results. As far as I am aware search engine companies do not do this, but 
the point is to illustrate that by acting as intermediaries between the user 
and the Web these companies gain positions of power, and power is always 
open to corruption. And there are no institutions which police the activities of 
search engines, despite their pivotal importance.

 

Review or link sites

 

Another, similar, form of reintermediation are sites which offer reviews, or 
collections of links. This is something many people do when they first 
develop a website - to have a page of their favourite links. This is in keeping 
with the spirit of the Web and one often comes across interesting sites by 
following links from a chain of sites.

Some sites offer a range of information and advice on a topic and part of the 
service will be a set of links to other sites. These may be reviewed by the 
site owner, or sent in by other users, or added on an ad hoc basis. If the 
sites are from a company to other sites, then it is unlikely however that they 
are simply lists of favourite sites. They are more likely to be partners, who 
pay for the advertising space (so the links will be in the form of banner ads) 
on the main site. The recommending site will then receive either a fee for the 
ad, or what is known as 'click-through' royalties, or both. So, every time a 
user clicks on the ad or link and goes to the recommended site, the 
destination site pays a small fee to the recommending one. These tend to be 
a way of linking associated industries. So, for example, a sports review site 
might have links to online betting, a replica sports kit store and a television 
station. Each time the user clicks on these and visits the other sites, the 
review site will receive a small payment. There is nothing surprising here, 
this is the way advertising has developed on the Web.

 

Targeted adverts

 

Just as you may find targeted advertisements broadcast on TV in the break 
for certain programmes, for example, fast-food during a sporting event, car 
adverts during a motoring programme, etc. the Web also offers the 
possibility for targeted advertising. Whereas on television everyone sees the 
same advert but targeted at a particular audience (such as sports fans), on 
the Web the advert can be targeted to the user. So, for example, imagine I 
am looking at a film review site, which I need a user id to enter. They can 
record which film reviews I look at, so imagine I am looking at reviews for 
film noir. The banner ad I see at the top of the page when I next log in might 
say 'Buy The Maltese Falcon at DVD-Online'. Now, if someone else goes to 
the site and looks at reviews of Hollywood blockbuster films, then the next 
time they login they might see the banner ad 'Buy Titanic at DVD-Online'. 
So, the information the review site is acquiring is used to determine the 



adverts we see. This ability to target advertising was one of the features of 
the Web which generated much excitement during the e-commerce boom, 
but the revenues from online advertising have not quite been as substantial 
or as effective as people envisaged. Targeted web-advertising also has 
serious implications for the privacy of web users.
 

Information brokers

 

Another form of reintermediation is what might be termed an 'information 
broker'. This could be a company or individual who will find the best sites, or 
deals for you. There are many different sites offering goods on the Web, so 
it is difficult to find the best price. So one new form of intermediary is the 
comparison site, which collects together different prices. This is like a 
specialized form of search engine, since it is gathering information on prices 
and products. Kelkoo is an example of such a comparison shopping site. 
Other sites collect together products for sale in different categories, to give 
you a broader search. So, for instance by collecting the houses from 
different estate agents a national search can be performed. The search 
refers the user to the original estate agent, but the original site makes its 
money through selling associated services, such as insurance or mortgages, 
as well as fees for referrals. Fish4.co.uk does this for houses, cars, jobs, etc 
and Asserta does this for homes. Wherever there is more information than 
the user can conveniently search through, there appears to be a role for an 
intermediary to perform that function. One can think of many examples 
where there is a specific product involved - finding insurance, mortgages, 
electricity and gas deals, cars, etc. The same may also apply for information. 
For instance those who invest in the stock market may pay for someone to 
track companies and developments and recommend stocks. This was an 
example of disintermediation discussed by Evans and Wurster, and whilst 
the traditional broker and client relationship may become less common, new 
types of intermediary who specialise in gathering information from the web 
may prosper. Similarly, we may see the rise of independent researchers 
gathering information for people who need it, but may not have the time to 
spend wading through the increasing amount of information available. 
Customers could range from authors to company executives.
 

Portal sites

 

The intermediary sites, known as 'portals', have been one of the main areas 
of interest in the first e-commerce boom. Part of the collapse occurred 
because investors began to think that portals alone were not sufficient 
(someone actually has to sell things) and some of the economics on which 
these companies were based were over-optimistic, for instance about the 
revenues likely to be generated by click-through advertising. Nevertheless, 
portals represent an important means by which people interact with the Web 
and their significance may increase as more people shop online. We will 
look at some of the underlying economic models in a bit more detail in a 
later page.
 

  
  
  

http://uk.kelkoo.com/
http://www.fish4.co.uk/
http://www.assertahome.com/


  
The next page looks at a more sophisticated form of 
'intermediary' for searching and marketing, namely the use 
of intelligent software agents: Intelligent agents
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3.4 Intelligent agents

 

Intelligent agents - sometimes called 'autonomous agents', 'software robots' 
or, more prosaically, 'bots' - are programs capable of some degree of 
intelligent behaviour (usually involving reasoning). They originated in 
Artificial Intelligence research and have become increasingly topical as the 
Web and its use for e-business expanded. They are seen as a technology 
which might augment the capacity of human users of the network to cope 
with the cornucopia of choice (or information overload) that it offers. They 
are, in that sense, pieces of software capable of acting on your behalf in 
some way. This page introduces the idea of such an agent, outlines why 
they might be useful and describes a number of different areas in which they 
are used - or may one day be used.
 

Time - the scarcest resource in a networked world
The Web is potentially an infinite resource, but there will never be more than 
24 hours in a day. Because the barriers to online publishing or setting up 
virtual shops on the Web are so low, users and consumers are faced with a 
bewildering range of choice. In the real world, the range of choice is always 
limited by physical constraints. There are only a small number of car dealers 
within reach of where one lives, say. Or the locality in which one lives has 
only three bookshops or four department stores from which to choose. But 
on the Web there may be hundreds or thousands of suppliers, all of which 
are, in principle, only a click away. One could already spend every waking 
hour combing the Net for the cheapest flights or the lowest priced CDs - 
always with the prospect that if one just checked out another five sites an 
even better bargain might be obtained.

The trouble is that our time is limited. We have to work, eat, sleep and 
socialise as well as search the Web. In this world of virtual plenty, the 
scarcest resource of all is the user's time. Given that, why not get 
technology to do the job for us? Better still, why not devise programs which 
can learn about our preferences and needs, and then search the Web 
tirelessly on our behalf - looking for information that is likely to interest us, 
products that we might want to buy. In the same spirit, why not use these 
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agents to compare prices across the suppliers and inform us about the best 
buys available? And why not even empower them to negotiate prices and 
deal on our behalf? In his book, Being Digital , Nicholas Negroponte has a 
term for these agents. He calls them 'digital butlers'.

Suppose I want to travel to San Francisco and I have an agent running on 
my computer. The software knows some things about me already (possibly 
because I briefed it when it was first installed). It knows, for instance, that I 
hate flying via Heathrow, that the maximum fare I can afford is $410 return, 
that I like to have an aisle seat and wish to use a laptop on board, and that I 
need to travel between certain dates. It can then search through hundreds of 
online travel agents and find the best deal which meets my requirements. All 
I have to do then is to log on to the recommended vendor and give my credit 
card number. The result - I have been able to benefit from the ultra-
competitive online marketplace for airline tickets, but without having to 
spend much of my valuable time doing so. In principle, I need not even have 
to perform this last step. An agent could check with me and then conclude 
the deal, purchase the ticket on my behalf. It could also research hotels 
within easy reach of San Francisco airport and - again with knowledge of my 
tastes, budget and prejudices - book me a room and a taxi to the airport and 
a car to collect me from the San Francisco terminal to ferry me to the hotel.

In principle, all or most of the above is possible today, though making it 
happen involves a degree of interoperability between reservation and other 
computer systems that may be difficult to achieve. But many people in the 
business world believe that these kinds of interactions between quasi-
intelligent software agents will play a big part in our digital future.

 

Agents in action

 

Although much current thinking about intelligent agents still belongs in the 
category of wishful thinking (or 'vapourware'), in fact the daily functioning of 
the Web already relies on limited kinds of autonomous agents. The indexing 
programs sent out by the big search engines to 'crawl' and index the Web, 
for example, are working examples of software agents. Similarly, when I log 
on to the online bookseller Amazon, the site (which knows who I am 
because of a 'cookie' installed on my computer during a previous visit or 
purchase) comes up with a list of books which might interest me. Often its 
judgement is pretty good. It's all done not by a thoughtful human operative 
but by a software agent using a technique called 'collaborative 
filtering' (covered in detail in Section 5). In the commercial world, agent-
based software now performs a multitude of real tasks - from trading 
complex financial products to 'reading' incoming e-mail and then assigning it 
to categories or redirecting it to the appropriate people. So at one level, semi-
intelligent agents are already with us. The likelihood is that we will see a 
great deal more of this technology in the future because it offers us a way of 
overcoming our shortage of time and coping with the incomparable richness 
and reach of the Web.
 

Functional categories of intelligent agents



 
In their book The Social Life of Information, John Seely Brown and Paul 
Duguid identify three general types of function that agents can or might fulfil.
 

 

Firstly there is product brokering. This involves alerting a user to products 
or information that, in the light of the person's previous behaviour, might 
be of interest or relevance. Thus the online auction site eBay uses agents 
to alert its registered users about new auctions they may be interested in. 
A big issue in product brokering is the extent to which one can trust the 
agent. For example, it may be helpful to have an online bookseller give 
you a list of recommendations allegedly based on your preferences. But 
what if it turns out that a particular publisher has paid the bookseller to 
bias the agent's choices in favour of his books? There are no regulatory 
mechanisms for ensuring that software agents are neutral or incorrupt.

 
Secondly there is merchant brokering. This involves agents that roam the 
Net comparing prices, reporting back 'best buy' options. Such programs 
already exist.

 

Thirdly there is negotiating - where intelligent agents engage in 
negotiations (perhaps with other agents) to reach deals on the user's 
behalf within set parameters. True negotiating agents do not yet exist, 
though there are many predictions of their imminent arrival.

Implications of agents

 

Because current generations of agent-like software are relatively primitive, 
we can only speculate about their wider implications. It is argued, for 
example, that by continually scouring the Net for comparative information 
about products and prices, intelligent agents will make markets more 
efficient and competitive. On the other hand, because merchant brokering in 
particular involves comparisons and recommendations that are mainly 
based on price, widespread use of the technology may lead to greater 
product standardization and, paradoxically, less consumer choice rather 
than more. And of course underlying all this is the problem of 'agent 
integrity': who determines that agent-based judgements are impartial and 
uncorrupted by commercial interest.
 

  
  
  

  
The next page looks at how new forms of economic models 
have arisen on the Internet: E-commerce models  
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3.5 E-commerce models

 

So far we have mainly been talking about conventional businesses selling 
products or services to consumers. The Web has enabled some new forms 
of economic model to be realized also, although not all have been 
successful. In this page we will look at some of these models.

Here are some of the ways in which e-commerce sites make money, or 
propose to make money, apart from selling physical goods:

 

Advertising

 

In the page on reintermediation we looked at web advertising. The ability to 
target adverts according to the user is of particular interest with regards to 
the Web. Many sites offer their information free, but aim to make themselves 
the main portal in a particular area. The advertising space on their site then 
becomes valuable. However, the Web is not like broadcast (few to many) 
media like television and radio, where a company can reach a large 
audience with the same message. People on the Web will be looking at 
many different sites, so it is difficult to reach them all. Also when people are 
on the Web they are behaving in a different way; they are interacting with 
the medium instead of being a passive recipient as they are with broadcast 
media. This may mean they are less likely to respond to certain adverts. In 
his book Webonomics, Evan Schwartz puts it like this:
 

 

'Contrary to what some people believe, the Web is not a mass 
medium. It's a niche medium, a personal medium, and an 
interactive medium.

There may be tens of millions of people surfing the Web. But 
unlike network television during prime time, you'll never find a 
significant portion of them in any given place.' (p.27)
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 He then goes on to say:
 

 

'Consumers on the Web won't sit through an intrusive ad - 
because they don't face that choice. It's not a case of opting 
out (flipping the page, changing the channel) but rather a case 
of opting in (choosing to view the marketing site in the first 
place).' (p.58) 

 

 

This is an interesting point. The type of products traditionally advertised on 
television include fast food, soft drinks, cars, etc. These are well suited to a 
mass medium, because the idea is to make the brand known for that 
product. They do not necessarily make good web products however, since 
there is not much to actually say about a soft drink, so there is little incentive 
to visit that company's website, compared with say sites on babies, which 
generate a lot of interest for parents. So for the traditional big advertisers the 
Web is not necessarily a fruitful medium. Many such companies have 
started to create websites which generate a community around the lifestyle 
they try and promote, to provide an online presence.

So, whilst advertising is a means of generating revenue on the Web and 
offers the potential for personalization, it is a different form of advertising 
than that used in broadcast media. As such it may not generate the 
revenues associated with that medium.

Another interesting aspect of this difference between advertising in the two 
media (the Web and television) is that it forces e-commerce companies who 
want to build up a strong web presence to advertise extensively on 
television. Users on the Web may be unaware of new companies in a way 
that would not happen if they appeared as physical shops on the high street. 
So the importance of a brand name that people are familiar with is even 
more important. This is one of the reasons why many new e-commerce 
companies require large financial investment up-front and why they do not 
show a profit for a long time. They need to spend a great deal of money in 
establishing their name, often through the use of conventional media. In fact, 
during the first dot-com boom, the main beneficiaries were probably 
advertising agencies and conventional media - radio, TV, newspapers and 
display hoardings.

 

Affiliation



 

Affiliation is the linking of different companies or services. This can be a 
more sophisticated form of advertising, so for example the sports review site 
which links with online betting, or the baby discussion portal which links with 
child products. There will usually be some form of agreement between the 
two companies, for example the click-through revenue mentioned earlier 
where the recommending site receives a royalty for each user who comes to 
the recommended site through them. This can be successful in certain 
areas, but many initial e-commerce sites based their whole finances on click-
through revenues, which did not always generate sufficient income. In some 
cases sites ended up referring each other! Where there is a strong 
relationship between sites rather than just general advertising, and if the 
products available sell well online (e.g. they score well in the ES test) then 
affiliation can work for a portal site.

Affiliation is also a means by which a site can increase the richness of its 
information. By affiliating with providers of content, sites can offer a range of 
information. For example many ISPs, e.g. AOL, BT, Freeserve, have their 
home page as a portal, and when the user signs up to the ISP, this becomes 
their default home page on the browser (in principle the user can always 
change this; in practice, many do not). ISPs often want to keep users 
coming to their website because they make money from advertising and also 
because the ISP business is competitive, so users will stay with an ISP 
which provides additional content and information. This might be in the form 
of news, entertainment,  sports, educational resources, online discussion 
forums, advice, etc. Many ISPs do not want to - or lack the resources to - 
actually create this content for themselves, so they enter into an affiliation 
with a content provider. Thus, the news may be provided by CNN (for 
example), football from TeamTalk, education resources from an 
encyclopaedia company, short courses from a training company, and so on.

Affiliation can also be seen as linking to related products or services. So a 
site may offer lots of free information and resources, but the company 
behind it makes its money through selling related products. For instance a 
website might give advice on moving house, DIY, house renovation, etc and 
have banners for mortgages or house improvement loans. The company 
which runs the website is actually the finance company selling these 
products (or it could equally be a company which sells DIY equipment, tools, 
fittings, etc.). This is sometimes apparent and sometimes less obvious. The 
idea is that they create an information-rich portal which people who are 
interested in that area will return to, and while there buy the associated 
service or product.

 

Subscription



 

The subscription model was one of the first to be implemented on the Web. 
In this model the website offers some material free, as a 'taster', but if the 
user wants more information and services, then they have to pay a 
subscription fee, usually monthly charged to a credit card. So for example 
magazines or newspapers may give part, or even the whole current edition 
free, but charge a subscription fee for access to archives. It seems an 
obvious model, but many businesses have found that customers are 
reluctant to sign up for subscription, even for a product (such as a 
magazine) which they would usually pay for. The web magazine Slate (set 
up by Microsoft) for instance, initially allowed free access to its contents, but 
once it had built up a reasonable readership it charged a subscription fee. It 
lost a great deal of its readership, who even though they liked the magazine, 
were unwilling to pay for it. The magazine reverted back to free access, and 
is now incorporated as part of MSN (Microsoft's ISP). In contrast, Salon 
started free but eventually changed to a two-tier service in which some 
content is free, but 'premium' content is available only to subscribers.

The culture of the Internet is important here. Its foundations were as a free 
and open medium. There is thus a strong feeling that information should be 
free on the Internet. It may also be the case that people are reluctant to pay 
for something they cannot touch or feel. We are accustomed to paying for 
objects (or services) and so people feel that the insubstantial electronic 
information is not 'worth' as much. This brings us back to the atoms vs. bits 
distinction we saw earlier. Thus for subscription models to work the site must 
offer something in addition to the normal content which might be found in the 
magazine or newspaper - it needs to add richness. This creates a dilemma 
for publishers - on the one hand they feel they must create a web presence 
as this is where many people spend a lot of their time and they see this as a 
threat to traditional publishing. But on the other hand they don't want to 
jeopardize the sales of their publication by giving away exactly the same 
version for free on the Web. The initial solution to this was the subscription 
model, but when users were reluctant to pay and competitors began giving 
away their content for free, many publications felt obliged to do the same. 
So, most daily newspapers for instance are now available freely on the Web. 
This does not seem to have damaged sales too much and people are 
beginning to realize that the versions perform different functions. As I 
mentioned earlier these publications have a social function and people like 
to buy a magazine or paper to read at lunch, or on the train. They will use a 
web version to check current stories whilst at work, say, and the two 
versions can help reinforce each other.

Subscription models do work sometimes however. For instance researchers 
or institutions may pay a subscription fee to have access to a large 
information archive, or people may pay a fee to have expert advice in a 
particular area such as health or investments.

 

Selling information



 

Another way that a small minority of companies earn money is through 
collecting and selling information, often about users. At its most basic this 
can be simply selling e-mail addresses (or other details) to marketing 
companies. Often to gain access to a site you are asked to register, which 
involves providing an e-mail, and even a postal address. Some companies 
will sell this information on to other companies, who will then send marketing 
messages to these people. This unsolicited e-mail, known as 'spam' is one 
of the aspects people find unpleasant about the Internet, so the selling of 
information to other companies is not done by most reputable companies, or 
they will at least give the user the option of stating they do not want their 
information passed on. Some sites offer benefits (by way of additional 
material or services) to those users who do register and thus allow their 
information to be passed on to marketers. Evan Schwartz claims that 
'consumers must be compensated for disclosing data' as one of his guiding 
principles in Webonomics. There are serious problems with this business 
model. It may, for example, violate privacy and data-protection laws in some 
countries. Because countries have different kinds of laws in this area, what 
is legal in one place may not be legal in another.

Sometimes the data are gathered not so that the advertisers can contact the 
individuals directly, but rather so that market researchers can build up 
profiles of what people are interested in, their web use, their shopping habits 
and so forth. This is nothing new of course, and most supermarket layouts 
are based on such research - from the obvious placing of related products 
together to more sophisticated arrangements of products and special offers. 
The nature of the Internet means that a lot of this data can be gathered 
easily. For instance, a website can record which customers bought which 
products, and so offer recommendations. You will see this in many online 
book and CD stores, where it will be stated that 'People who bought this CD 
also bought...'. This data could be useful to companies beyond the 
immediate retailers, for instance the record companies.

 

  
  
  

  
The next page is an exercise which asks you to look at 
some existing e-commerce websites and examine their 
operation: Exercise - examining e-commerce operations
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3.6 Exercise - examining e-commerce operations

Outline

 
In this exercise you will look at some existing e-commerce companies and 
analyse them based on the material covered in Sections 1 to 3.
 

Outcomes
 This exercise should help you to:

 

 gain a deeper appreciation of concepts such as richness and reach;
 become familiar with some current e-commerce companies;

 
analyse the business and technology model behind current e-commerce 
operations;

 develop an appreciation of what is required for an e-commerce operation;

 
develop an understanding of the factors involved in an online organization 
which will be used in TMA04.

Background

 

In the last page we looked at some different e-commerce models. In earlier 
sections we have looked at the richness versus reach trade-off and how the 
Internet allows organizations to increase both richness and reach. We have 
also looked at how organizations can deconstruct because of the Internet 
and the process of disintermediation. In this exercise you will look at some 
existing e-commerce sites and analyse them according to these criteria.
 

The Exercise

 
For the site you visited in the last exercise ( Looking at richness and reach) 
you should explore the site and try and answer the following questions:
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1.  Does this business disintermediate other businesses, i.e. does it 
remove the need for existing intermediaries? How?

2.  How does the business hope to make money? Is it through selling 
products, advertising, a mixture of approaches?

3.  What are the challenges for such a business? In terms of technology 
what is required? What about logistics, e.g. delivering the product?

4.  What additional features might the site offer?

 

 

Choose the same site as you did in the previous exercise. They are listed 
below again for convenience. Answer the above questions.

The e-commerce sites you should choose from are:

 

 
Amazon - started as an online bookstore, but offers CDs, Video/DVD and 
gifts now.

 Babycenter - a site for expecting and new parents

 Netdoctor - an independent health advice site

 Yahoo - a web directory

 ManUtd.com - the official web site of the football team.

 
Arabia.com - another portal site for the Arab world with shopping and 
business areas.

 Fish4.co.uk - this site is a portal for house, car, jobs and other adverts

 Kelkoo.com - this site offers price comparison for a range of goods.

 
When you've completed this exercise you might like to compare what you've 
done with my answer.

 

  
  
  

  
The next page is the summary for this section: O-2-I: 
disintermediation - summary  
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3.7 O-2-I: disintermediation - summary

 

In this section you have looked at the concept of disintermediation, and how 
the Internet both removes the need for some intermediaries, and creates 
roles for new ones. You have also looked at the technology of Internet 
agents and the ways in which e-commerce companies make money, apart 
from selling products. Lastly you have used some of the ideas introduced in 
Sections 1 to 3 to examine in detail an e-commerce site.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum
 

 Industries which are prone to disintermediation.
 Where new intermediary roles may arise.
 What the use of Internet agents might mean for society.
 The viability of the new e-commerce models.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 3 and re-read the relevant web pages or chapter 
of Blown to Bits.
 

 

1.  What do you understand by the term 'disintermediation'?
2.  What are the four main ways in which e-commerce websites make 

money, apart from selling goods?

 

 Answers to SAQs.
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This is the end of Section 3. You should refer back to the 
Study Guide to see that you have done all the work 
associated with this section and then go on to Section 4. 
This looks at the next part of the online transactions grid: 
Organization to Organization - introduction.
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4.1 Organization to Organization - introduction

 

  

 

The difference between e-business and e-commerce

 

In this section we will explore the organization-to-organization (O-2-O) part 
of the online transaction grid. You have looked at the organization to 
individual part in Sections 1 to 3, which represented the e- commerce model. 
This was where the initial attention was focused when people began to see 
the potential of the Internet for business. It was also the area of focus for the 
e-commerce boom and bust. Many commentators are now predicting that it 
is business-to-business use of the Internet which will be the profitable area. 
Business-to-business use of the Internet is usually referred to as e-business 
(to distinguish it from e-commerce). The main difference is in the potential 
customer - if it is the consumer, i.e. the 'general public' then it tends to be 
classified as e- commerce; if it is another business or organization then it 
tends to be classifed as e-business.

One of the reasons people think that O-2-O may fare better than e-
commerce is that it does not rely necessarily on a large customer base to be 
successful. As we saw in the last section, it is often necessary for e-
commerce companies to spend a great deal of money on marketing in order 
to establish themselves and their brands. This is not always the case for e-
business operations, who may only need to sign up a few clients to be 
successful. This is because the cost of each service or product is higher for 
business to business transactions. An e-commerce company relies on 
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selling lots of products with low profit on each, whereas an e-business 
company relies on selling fewer products but with potentially higher profits 
on each transaction. This is something of a simplification and does not 
always hold true, but it is one key factor. Another reason for thinking that e-
business might succeed is that businesses have a technical infrastructure in 
place and a board of people to make decisions. They will thus (supposedly) 
make decisions on a rational, cost-benefit basis, which consumers may not 
always have the time or inclination to do. It is argued that the benefits the 
Internet offers to business will be a compelling reason for e-business to take 
off. We will look at these assumptions and arguments in more detail in this 
section.

Chapter 9 of Blown to Bits - 'Deconstructing Supply Chains' covers this in 
more detail.

 

 
Read all of Chapter 9 of Blown to Bits. Refer to the Glossary if 
there are any terms you are not familiar with.

 

  
  
  

  
The next page looks at the technology that has been used to 
connect networks of businesses until recently: EDI - 
electronic data interchange
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4.2 EDI - Electronic Data Interchange

 

The main thrust of Chapter 9 of Blown to Bits is how Internet based 
technologies allow different types of relationships between businesses and 
how this differs from the previous type of connecting network, namely EDI. 
Therefore in order to appreciate these differences, it is necessary to have an 
understanding of EDI first. This is what we will cover in this page.

The idea that money and time could be saved if firms communicated 
electronically with their suppliers and customers is not new. In fact, many 
companies in many industries (for example automobile manufacture) were 
exchanging purchase orders and other documents electronically long before 
the Internet became a mainstream technology.

The technology traditionally used for this was called Electronic Data 
Interchange, defined as 'the computer-to-computer transfer of information in 
a structured, pre-determined format.' Traditionally, the focus of EDI activity 
has been on the replacement of pre-defined business forms - such as 
purchase orders and invoices - with similarly defined electronic forms.

One of the first places that EDI was traditionally implemented was in the 
purchasing operations of a business. Before EDI, a purchasing system 
would allow buyers to decide their material requirements and then create 
purchase orders, which would be printed out and mailed. The supplier would 
receive the purchase order and manually enter it into its customer shipping 
system. The material would be shipped, and an invoice would be printed 
which would then be mailed back to the supplier.

In this simple example, even if the purchased materials were shipped and 
received on the same day the purchase order was received, the cycle time 
could be as much as a week, depending on the speed of the mail and the 
backlog at the supplier's order entry system.

With the introduction of EDI, this scenario changed dramatically. Purchasing 
managers would still decide their material requirements and create their 
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purchase orders. But instead of printing them out and mailing them, the 
purchase orders would be transmitted directly to the suppliers over an 
electronic network.

At the supplier's end, the transaction would be automatically received and 
posted. This new process could allow the shipment of material on the same 
day the purchase order was sent. As an added bonus, suppliers could send 
their shipping documentation electronically to the buyer in the form of a 
shipment notification, providing the buyer with accurate receiving documents 
prior to the actual arrival of the goods. And the supplier gained an additional 
advantage as well, since now the invoice could be sent directly to the 
customer's accounts payable system, thereby (in theory at least) speeding 
payment.

 

Advantages and disadvantages of traditional EDI

 

The benefits of EDI were primarily speed (same-day exchange of 
documents), accuracy (fewer mistakes due to typing or transcription errors) 
and economy (fewer clerks needed in the purchasing and goods-receiving 
chain).

Although these were substantial benefits, in practice adoption of EDI was 
much less widespread than expected. Among the reasons for this poor take-
up were:

 

 

Expense: most 'company' computing at the time was done by 
mainframes, and their business application systems were complex and 
expensive. Because they were designed primarily to serve only certain 
functions of a business (e.g. invoicing), they were rarely fully integrated 
into all the company's activities (e.g. manufacturing). Traditionally, the 
company mainframe was used as an information repository; EDI however, 
required that computing be extended beyond these functions. So while 
there were substantial savings to be gained from the use of EDI, the costs 
of re-designing and deploying software applications to integrate EDI into 
an existing portfolio of business applications were high enough to offset 
the anticipated advantages. EDI might have been a good idea, but for 
many companies the costs of implementing it outweighed the estimated 
benefits.

 

Networking complexity: the need for sophisticated telecoms capability 
posed a second major barrier to widespread EDI implementation. Beyond 
the computer itself, EDI required a secure way of transmitting and 
receiving information to and from a wide variety of customers or suppliers. 
This required a heavy investment in computer networks. Unlike the mail, 
to send electronic documents there had to be a specific point-to-point 
electronic path for the document to take. So companies were either 
required to develop extensive, and expensive proprietary networks, or rely 
on intermittent point-to-point modem communication.



 

The emergence of alternatives: To gain some of the speed advantages 
of EDI without incurring the expense of computer hardware, software and 
networks, competitive services emerged (like overnight courier service, 
facsimile machines, and the ability to give customers limited access to 
mainframes through dumb terminals). These proved very attractive to 
companies and ensured that EDI never became a mainstream business 
technology.

Enter the Net

 

The arrival of the Internet - and in particular the Web - has led to a massive 
revival of interest in EDI, because it removes at a stroke the need to invest 
in special computer and networking technology. Since virtually every major 
business now has a website and an Internet connection, transferring 
electronic documents from one company to another with reasonable security 
has become simple - routine almost. The cost-savings in online procurement 
can be very considerable. Just to take one example, Cisco - a leading 
manufacturer of network routers - told the Economist magazine that a 
quarter of its orders used to have to be reworked because of errors in its 
phone and fax ordering processes. When it switched to exclusively online 
ordering, the error rate fell to 2%, allegedly saving the company $500 million 
annually. British Telecom reported that buying goods and services online 
reduces the cost of processing a transaction by 90%. And the world's 
leading automobile manufacturers now insist that all their suppliers deal with 
them via the Web.

Although the Net makes it relatively easy to conduct business-to-business 
transactions, there still remains the problem of how to link company 'back 
office' and management information systems to the Web, and how to ensure 
that an online purchase order from one company can be correctly 
interpreted by the shipping and invoicing systems of the supplier. The key to 
linking together all these variegated systems is a software standard called 
eXtensible Markup Language (XML) which is covered in more detail later in 
this section. First we will go on to look at one of the examples of new 
networks given in Chapter 9 of Blown to Bits.

 

  
  
  

  
The next page looks at the way the automotive industry is 
developing a specialised network taking advantage of 
Internet technology: ANX - Automotive Network Exchange
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4.3 ANX - Automotive Network Exchange

 

Chapter 9 uses two main examples to demonstrate how the process of 
deconstruction can occur between businesses, the car industry and the 
health industry. For many of us, these sorts of relationships and the 
concepts here are less familiar than with e-commerce operations, where we 
all have experience of being customers. So, they require some explanation. 
In this page we will look at the first of these examples, the Automotive 
Network Exchange, ANX.
 

What is ANX?

 

ANX is a form of 'extranet'. An extranet uses Internet techniques (such as 
TCP/IP protocols enabling computers to communicate over a network) but 
an extranet is limited to authorized users, some of whom will be inside a 
particular company, while others will be trusted outsiders - clients, 
consultants, customers, suppliers. Think of it as a walled-off area of the Web.

What's the difference between an extranet and an intranet? An intranet is a 
mini-web which operates inside an organization behind a 'firewall' - a 
gateway computer which controls access to the internal network from the 
outside world. An extranet extends the boundaries of the mini-web beyond 
the organization. Only people who are members of the organization, or 
machines which are on the organization's network can access an intranet. 
The extranet extends this, by providing various levels of accessibility to 
people outside of the organization. People need a valid user id and 
password to access an extranet and what they are allowed to view may 
change from person to person. This more secure, controlled version of the 
Internet has become a popular way for organizations to exchange 
information.

So, ANX allows organizations to access information and communicate. It 
uses TCP/IP as the means of transferring data over the network. However, 
the industry was concerned about the speed, reliability and security the 
standard Internet offered. So they developed a network which uses 
dedicated machines. This means the network is not slowed down by having 
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the rest of the world using it at the same time, and it also means they can 
increase security since access is limited. In order to access ANX companies 
have to sign up with an ISP, just as we do with the Internet. However, these 
ISPs have to agree to certain standards in the main areas of speed, 
reliability and security. The ISPs have to be certified by an approving body in 
order to offer this service. Naturally, access to ANX costs significantly more 
than access to the Internet.

 

What can you do on ANX?

 

Having a dedicated network which is fast and secure allows the automotive 
companies to do many different tasks. For example they can use it for EDI 
type functions - that is placing orders, arranging just-in-time delivery, billing, 
payments, etc. This alone is very significant, as Evans and Wurster 
highlight. It means the very structured relationship between suppliers and 
buyers which was defined by market economics, geographical convenience, 
the structure of EDI, amongst other factors, begins to break down. This is 
similar to the effect we have seen already in e-commerce. It allows small 
companies to increase their reach. It also means that larger companies may 
be open to the process of deconstruction, where each of the component 
functions can be better performed by a smaller company. It also increases 
competition since buyers can easily compare different prices now.

Perhaps more interesting is the capability of using shared applications. The 
automotive industry is a very design intensive industry, from the design of an 
overall car to the design of a steering wheel. ANX potentially allows 
designers to use CAD (Computer-Aided Design) software over the network. 
This means designers in different countries could be working simultaneously 
on the same part. This is only really possible with the improved speed of 
ANX compared with the Internet, since CAD can be very demanding on 
network facilities and capacity. Other possibilities include the implementation 
of groupware, that is software designed to allow a distributed team of people 
to communicate and work on shared documents.

ANX is now being promoted as the 'business-class Internet', where it will 
move beyond its application to just the automotive industry and become a 
standard for all industry type extranets. This would suggest that ANX has 
been very successful, and there are many reports that it has worked well. 
However, some smaller companies have complained that access to ANX is 
too costly. If this is the case, then the network could exclude the very 
companies it needs in order to work in the way Evans and Wurster suggest.

 

What is the difference between the Internet and ANX?



 

As well as being slightly different in its operation, ANX shows considerable 
variation from the Internet as we know it in terms of its culture and politics. 
The first important difference to appreciate is that its sole function is to 
increase profit. By having a standardized means of communication many 
companies can cut costs, either through the amount of stock they need (and 
the space to put it in), the price they can buy parts for, a reduction in the 
time spent in administrative tasks (such as billing) and so forth. This is 
different from the Internet. In Module 2 you looked at different ways people 
view the Internet. It is true that many do see it as a medium for commerce, 
but it is also a communication medium, an educational resource, and many 
other things. This fundamental difference in the function of the two networks 
leads to some further variance. ANX, for instance, is owned by one 
company. This is not the case with the Internet. ANX is designed in some 
respects to be a closed network, whereas the Internet was from its 
conception designed to be as open as possible. ANX was developed by the 
'big three' American car manufacturers (Chrysler, General Motors and Ford). 
It is therefore a network that has been designed from the outset to suit the 
needs of the established companies in an industry. The Internet came out of 
basic research, and although it had some military input, it was not designed 
to improve the position of existing companies. Indeed, in many respects it 
has had the opposite effect, threatening the position of existing market 
leaders.

From this brief comparison of the nature of the Internet and ANX, I hope you 
can begin to appreciate why organization-to-organization transactions are 
worth looking at. It is not merely a case of e-commerce with fewer customers.

 

  
  
  

  

The next page looks at how the Internet has affected 
businesses, with an emphasis on the second of the authors' 
examples, the health industry: The impact of the Net on 
organizations
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4.4 The Impact of the Net on Organizations

 

After looking at the automotive industry, Evans and Wurster go on to look at 
the health industry in the US. Readers from other parts of the world of the 
book may find the health industry example unfamiliar, even distasteful, and 
be less used to thinking of health in such commercial terms. However US 
readers, accustomed as they are to a privatized health system, would 
probably find nothing unusual in this chapter. Even if the authors are coming 
from a slightly different cultural background to your own, it is worth looking at 
some of the claims they make, as these contain important principles for all 
health services, as well as broader points applicable to all industries. In this 
page we will look at some of these possible implications which widespread 
use of the Internet has for organizations.
 

An informed customer base

 

Whether the organization deals with consumers or other organizations, the 
Internet means these people are likely to be much better informed than 
previously. In health this may mean patients who have a greater knowledge 
of (or, at least, more information about) their illness than a general 
practitioner. If someone suffers from a rare illness then through support 
groups, chat rooms and websites they can gain a great deal of knowledge 
and shared experience. They may know what treatments are being offered 
elsewhere. The general practitioner, who must have a wide knowledge of 
many different illnesses, cannot be as specialised. The increased 
communication may also mean that the best treatment has to be available 
across the country (or even between countries), since the patient will know 
that different (maybe more effective) treatment is being offered elsewhere. 
This is an example of the information asymmetries Evans and Wurster have 
mentioned previously. The Internet helps break down these asymmetries.

Outside of health, an informed customer could be a company that knows it 
can get the parts you supply cheaper elsewhere, or how much it costs to 
make them, or alternatives to using them which they found in discussion with 
a similar company in another country.
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This may seem like a positive benefit, but as the phrase goes, 'a little 
knowledge can be a dangerous thing'. Whilst the customer base may be well 
informed about a particular aspect, that may not include looking at the 
overall, more complex situation. As a simple example, a company may find 
parts cheaper, but that may not take into account that the original supplier 
offers a better after sales service, or the cheaper parts are produced to a 
lower quality threshold or in a country which subsidises production, or uses 
child labour, etc. So, whilst breaking down the asymmetries of information is 
generally a positive force, situations are sometimes more complex than 
focus on a single issue can reveal.

 

Increased competition

 

The availability of information and the increase of reach will increase 
competition between organizations. If a company can easily find products 
cheaper then it may switch suppliers. Even if they are not competing on 
price, organizations may offer other benefits, such as guaranteed delivery, 
after sales care or additional benefits which give them a competitive edge. 
The increased connectivity offered by the Internet means it is easier for 
companies to find the best deal. Specialist extranets make this even easier, 
since the majority of 'noise' (i.e. extraneous or irrelevant pages) is removed 
from search results.

The deconstruction process Evans and Wurster talk about means that every 
aspect of an organization may be subject to increased competition. In a 
private health industry hospitals or healthcare plans can be seen as 
competing not just for patients but also for the business of other 
organizations who sign up their employees. (This view is less relevant to a 
nationalized health service.)

 

Increased collaboration

 

The Net as a place of paradox again - it can lead to an increase in 
competition, whilst simultaneously increasing collaboration between 
organizations. As you saw in Module 1, many IT companies collaborate, 
particularly when the development costs of a new product are high. Joint 
development and design are thus areas where collaboration can be 
improved by the Internet, or as we have seen with ANX, an extranet.

The nature of the Internet means that companies can link their services or 
products together to create something which is greater than the sum of its 
parts. For instance, the manufacturers of different car components in a 
particular area may create a global website, which reinforces each other and 
provides a convenient one-stop area for car manufacturers. In health, 
different hospitals may have different speciality units, but by effective use of 
an extranet they can pool those resources, to offer a broader range of 
services to patients.

Similarly, smaller organizations may group together to create buying cartels, 
whereby they can gain the same bulk discounts usually reserved for the big 



companies. This can be done easily through the Internet, whereas it would 
have been difficult and time-consuming to achieve without such connectivity. 
We will look at this in detail in a later section. This would benefit not only 
small companies, but all services which operate with strict budgets, such as 
doctors' surgeries, schools, local centres, etc.

 

Outsourcing

 

Outsourcing is the process by which some functions of an organization are 
performed by an external company, rather than by employees of the 
company. An example is catering. This can be provided by catering staff 
who are employed by the organization, or it can be outsourced, so an 
external company has the contract to provide the catering services. The 
advantages of outsourcing are that it can allow a company to provide good 
service in an area where it would otherwise struggle to do so (the jokes 
about staff canteens are an example of this). It also allows the company to 
concentrate on its core business, the things which it is good at or which 
generate most revenue. It can also save money, since the external company 
may be more efficient at providing the outsourced service. The 
disadvantages are that if all activities are outsourced an organization can 
lose its identity and the often subtle benefits which arise from a rich 
organizational culture. It may also lose an element of control over the 
service it has outsourced, which if the quality is less than the organization 
usually maintains, can reflect badly on the organization. It can be more 
costly and it can also lead to unemployment, or less secure employment for 
staff providing the outsourced service.

In the health industry outsourcing can be anything from catering and 
cleaning services to expert surgeons, who are self-employed and work at a 
variety of hospitals.

The deconstruction process may well result in an increase in outsourcing. If 
an organization is viewed as a collection of units, each with their own 
function, then it may be the case that some of these functions can be better 
performed by an external organisation. This may be another company, or a 
collection of self-employed people offering particular services. As the 
authors suggest, when this happens on a large scale, the 'boundaries' of the 
company begin to blur, or even to disappear.

We will look at the impact of the Internet on working practices within an 
organization in Section 5.

 

  
  
  

  
The next page looks at a significant technology standard 
used by the Internet and mentioned in passing in Blown to 
Bits: XML -eXtensible Markup Language.
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4.5 XML - eXtensible Markup Language

In Chapter 9 the authors mention XML. They claim this will have a significant 
effect on online transactions (they are talking specifically about the health 
industry, but one can assume similar effects would be seen elsewhere). In 
this page we will look at XML in a bit more detail and examine what it offers 
organizations.

A web page is just a text page with some embedded instructions on how it 
should be displayed on your screen. Looking at this page now, for example, 
those embedded instructions are hidden. But if you click on the 'View, 
Source' option on the menu bar of your browser you get a very different 
picture of the page. It's all text, with lots of instructions like 'head', 'font' or 
'H1' enclosed in angle brackets. The things in angle brackets are called 
'tags' and they basically tell your browser how it should display the page on 
your screen.

These tags are drawn from one of the basic standards or protocols of the 
Web - Hypertext Markup Language or HTML - and they are concerned only 
with appearance and layout. They give no information about the content of 
the page - what the text is actually about. This is one reason why search 
engines turn up such a lot of irrelevant stuff. They cannot tell from the HTML 
tags whether a given page is (i) written by Jeffrey Archer, (ii) contains 
comments about books written by Jeffrey Archer or (iii) is a news report of 
Jeffrey Archer's encounters with the UK legal system.

HTML is a useful but limited language. It's incredibly useful because it's a 
global standard and every browser understands it. It's limited because it's 
finite (there are only so many tags) and it deals only with appearance.

Extensible Markup Language or XML (don't ask me why it isn't EML!) is an 
attempt to overcome these two deficiencies. It allows anyone who creates 
web pages to add more tags of their own. These tags - unlike those of HTML 
- don't need to be confined to a few dozen standard words, but can inform 
the receiving computer that the web page is an invoice or a menu, or that it 
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provides information about Jeffrey Archer's family background, or that it is in 
French.

But if XML allows people to invent their own tags, how then can it be a 
global standard like HTML? How will one person's browser know what 
another person's invented tags mean? The answer is that the top of the web 
page carries all the information the browser needs to understand the rules 
that the author of the web page has invented. It is as though each web page 
was a game with the rules of how to play it as the first item.

The trick that makes it all work is that the rules have to be set out in a 
standard way. XML is that standard.

XML describes the content of a web page in terms of the kinds of data that it 
contains, which is what makes it powerful for electronic document exchange. 
If a group of companies or organizations agree on the set of tags they need 
to describe the kind of content they wish to exchange, then XML enables 
them to create web pages which can readily be understood by all 
participating organizations. So a consortium of universities might agree on a 
standard way to describe information about courses - subject, prerequisites, 
length, level, types of assignments used, start and finish dates. Web pages 
created usuing these tags could then be searched intelligently by search 
engines, returning only those Level Two courses whose subject was 'Martin 
Luther and the Reformation' which commenced in September - rather than 
every Web page with a reference to 'Martin Luther', 'Level Two' and 
'September'.

The point is that XML enables search engines to look for data types rather 
than just words. XML is an open standard created by the World Wide Web 
Consortium (W3C), the body that sets technical standards for the Web: 
anybody can use it without paying a licence fee. The W3C sees XML as the 
essential tool for building what Tim Berners-Lee, the inventor of the Web 
and chairman of W3C, calls 'the semantic web' - i.e. a Web filled with 
documents capable of being intelligently searched. Gartner Group, a 
research firm specialising in Internet topics, has predicted that XML will soon 
be used for 70% of electronic transactions between businesses.

 

  
  
  

  
The next page is an exercise which lays the foundations for 
TMA04 and asks you to develop an idea for an e-business 
website: Exercise - developing a concept proposal
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4.7 Organization to organization - summary

 

In this section you have looked at how the Internet facilitates organization to 
organization transactions. In particular you looked at the previous 
technology of EDI, before looking at a specialised extranet for the car 
industry, ANX. You also looked at how Internet technology is having an 
impact on organizations and the way they operate, with particular reference 
to the Health industry. You also looked at the Internet technology of XML.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum.
 

 Why Internet based technology is advantageous to systems such as EDI.
 What the benefits of extranets are for organizations.
 Areas which might benefit from a dedicated system such as ANX.
 Examples of the impacts on organizations which you have witnessed.
 What XML might offer.

Self Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 4 and re-read the relevant web pages and 
chapter of Blown to Bits.
 

 

1.  What are the key differences between an Extranet (such as ANX) 
and the Internet?

2.  What are the main implications which widespread use of the Internet 
has for organizations?

 

 Answers to SAQs.
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This is the end of Section 4. You should refer back to the 
Study Guide to see that you have done all the work 
associated with this section then go onto Section 5. This 
looks at the next part of the online transactions grid: 
Individual to organization
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5.1 Individual to organization - introduction

 
In this section we will explore the Individual to Organization part of the online 
transactions grid.

 

 

 

 

 

The main thrust of Chapter 10 of Blown to Bits, which you are asked to read 
next, is that Internet-based technologies will change the relationship 
between individuals and organizations. We will look at some of these 
possible changes from two perspectives:
 

 How the Net changes the way individuals interact within an organization.

 
How these technologies alter the possibilities for individuals to interact 
with organizations.

 

We will also look briefly at technologies enabling changes in each of the 
areas above: 'synchronous communication technologies' to facilitate 
individual interactions within organizations; 'collaborative filtering' to improve 
the richness of the interaction between individuals and organizations.
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Chapter 10 of Blown to Bits, 'Deconstructing the Organization', is a long 
chapter and not all of it is relevant to what we will cover. There's a part in the 
middle of the chapter which can be skipped.
 

 

Read Chapter 10 of Blown to Bits up to the heading 'The 
Japanese Corporation - Greater Richness, Less Reach' on page 
197. Then read again from the heading 'Deconstructing 
Employment' on page 205 to the end of the chapter. Refer to the 
Glossary if there are any terms you are not familiar with.

 

  
  
  

  

The next page explores the issues the book raises about the 
effect new Internet technologies have on an organization 
and on how individuals interact within it: Changes within the 
organization
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5.2 Changes within the organization

 
In this page we look at the way in which new Internet technologies affect 
transactions within organizations.
 

Flattening of hierarchies

 

The authors make the claim that the traditional hierarchical structure can be 
seen as another instance of the richness vs. reach trade-off. In order to have 
a rich interaction and decision making process, people can only be in regular 
contact with a fairly limited number of other colleagues, they cannot have a 
broad reach. Thus layers of 'middle-management' are required. They claim 
that technology can help increase the richness and reach of interaction, thus 
reducing the need for as many layers in the organization. Whilst technology 
such as e-mail does remove some of the strict boundaries of communication 
in traditional companies, it also creates an information overload which the 
authors do not address. As anyone who works in an organization which uses 
e-mail intensively will know, it is something of a mixed blessing. Dealing with 
many e-mails every day has become a large part of the workload. Many 
managers use assistants to filter their e-mail for them, since they cannot 
cope with the volume, so the removal of communication barriers is perhaps 
not as easily accomplished as the authors suggest. Nevertheless, 
communication within companies has increased and this has led to a 
breaking down of some of the barriers which can arise through factors such 
as physical location within a building.
 

Deconstruction within the organization

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

We have seen how the Internet may lead organizations to be 
'deconstructed', that is each of their individual functions may be performed 
by external organizations. The same process can occur within an 
organization. The Internet is a medium which blurs traditional boundaries 
between roles, so it is not always clear where a task now lies within an 
organization. For instance, is the website the responsibility of the technical 
support team, the PR team, the sales team, or the management? All of 
these units will have a considerable input to the organization's website, and 
will be affected by its content and appearance. Units may find that their roles 
are now being performed by other units within the organization.

Similarly disintermediation can occur within the organization, to a greater or 
lesser extent. E-mail can be seen as disintermediating some roles, for 
instance many people perform tasks by e-mail that they would have required 
a meeting for previously. This may disintermediate the role of secretaries in 
arranging meetings. The word processor has disintermediated many roles 
for instance most people now write their own letters or documents rather 
than a secretary performing this function. The disappearance of typing pools 
can be seen as a direct result of the disintermediating effect of the word 
processor. But, as we saw, where there is disintermediation, there is also 
reintermediation. For instance, the task of an assistant or secretary dealing 
with e-mail, or offering IT support.

 

Efficient administration

 

We may have heard all this before, the promise of the 'paperless office', but 
many companies are now using online forms to remove the need for the 
expensive and time consuming processing of paper forms. By using online 
forms linked to databases much of the system can be automated. When a 
person is required to first fill out a form, gain an approval signature, send the 
form across the organization, then another person receives the form and 
enters the information into a database system there is a considerable 
expense involved in terms of labour. In his book Business at the speed of 
thought Bill Gates gives the following example of how internal 
communication is being used to speed up administrative processes at 
Microsoft. He uses the example of a new employee, Sharon:
 

'Before Sharon arrives at Microsoft, an administrative assistant 
in her new group fills out the electronic New Hire Setup form 
on Microsoft's intranet to request a voice-mail account, an e-
mail account, office furniture, and a computer with preinstalled 
software to be ready on Sharon's arrival. The same form 
ensures that Sharon gets added to the company phone list, 
receives a nameplate for her office door, and gets a mailbox in 
her building's mailroom. The single electronic form goes 
directly to the groups responsible for taking care of these 
items. Electronic logs ensure that everything is tracked.

After an orientation session with a Human Resources 
manager on the company's general approach to business and 
employee issues, Sharon and the other new employees are 



 

directed to the company's internal website for most of their 
administrative needs. Sharon goes online to review the 
employee handbook (it no longer exists in paper form), 
download any software she needs beyond the standard setup, 
and fill out her electronic W-4 form.

Next Sharon uses a procurement tool on our intranet called 
MS Market to order office supplies, books, a white-board, and 
business cards. MS Market automatically fills in her name, her 
e-mail alias, the name of her approving manager and other 
standard information for the order. Sharon has to enter only 
the information unique to the purchase into a few designated 
fields. The vendors receive her order electronically and deliver 
to her office. An order above a certain amount of money 
requires additional levels of management approval before 
processing. Our electronic system routes the form to the right 
people for an electronic okay.'

 

 

Gates goes on to explain how the internal network is used to subscribe to 
online journals, to check payroll, pension plans and stocks, to arrange travel 
and expenses, arrange employee benefits, and so forth. The key to this 
example is that it demonstrates how much duplication there often is in 
administration. Each of the tasks listed for the initial form (e-mail, voice-mail, 
office furniture, etc.) can often require a separate form and direct 
communication with different units to arrange in other organisations. This is 
immensely time-consuming and costly for organizations. Similarly each of 
the forms often requires the same information to be entered, yet most of this 
is done automatically in the online version. Other organizations, such as 
Cisco have taken a similar approach. The need for administration can be 
reduced further, for example by operating a trust principle, where expenses 
are paid automatically, although an automatic message is sent to the 
manager, who can stop the transaction.

Organizations' intranets are also used extensively to provide easy to access 
information for employees, thus reducing the time required to answer 
queries. In addition some organizations are using intranets to allow 
individuals greater input to the organization. For instance many 
organizations will have an employee handbook, or a manual for the software 
they use. Many organizations are placing these on their intranets and 
allowing employees to add comments to them. The manual thus grows and 
embodies the practical knowledge which is gained by those people who 
work with it on a daily basis. Other organizations are using their intranet as a 
means of delivering in-house training and staff development. It is very costly 
for an organization to send employees on a training course - they may have 
to travel, they lose a day's work, the course is often expensive and only one 
person benefits from it. As Evans and Wurster commented at the start of the 
book, information goods are different from physical goods. The same item 
can be reused many times. This represents a possible huge benefit for 
organizations. They can reuse a training course as many times as they wish, 
they can deliver it through the intranet to the employee's computer and it can 



be studied over a longer period where it interferes with work less.

 

Home working

 

There was much made of 'tele-working' in the 1990s. The idea was that 
people would now work at home, using communication technologies to work 
with other colleagues. This had potential benefits; for the organization, in 
that office space is an expensive commodity; and for the employee in that 
they could gain a more flexible working style and not be tied to living within 
commuting distance of the organization. It did not really succeed as 
anticipated. There were many reasons for this. One of them is that an 
organization is more than simply a place where people work. It is a social 
unit and many people like coming to work for the social interaction. Many 
tele-workers found themselves feeling isolated and disadvantaged 
compared with those employees who were in the office every day. So the 
idea of completely 'virtual' organizations did not take off as anticipated. 
There are some small companies which operate successfully as virtual 
organizations but it becomes difficult on a larger scale.

However, like many ideas which have an appeal, once the initial hype has 
faded people find ways of implementing them which meet their needs. With 
Internet access now available on an unmetered basis (so you are not paying 
for every call) and higher bandwidth options such as ADSL, cable modem, 
etc. now widely accessible, then being online for much of the day is feasible. 
This changes the way people use the technology. Similarly tools have been 
developed which allow good quality audio or video conferencing (depending 
on your connection) as well as shared utilities, such as a whiteboard on 
which several people can write. Thus working at a distance with colleagues 
becomes more viable thanks to these synchronous communication 
technologies. Many people now work at home for some of the time, but 
maintain an 'office presence', so they may actually go to their physical place 
of employment once or twice a week. This allows them to retain the social 
function of work, attend meetings and presentations whilst still keeping many 
of the benefits of tele-working.

This trend, combined with the one of organizations outsourcing tasks to self-
employed individuals, will have a profound effect on the nature of 
organizations. If what people require of their actual workplace is somewhere 
to hold meetings, engage in social interaction and gather resources, then the 
physical structure of many office buildings is poorly suited to such tasks. The 
identity of an organization is made up in part by its employees and this 
becomes less easy to define with such a distributed model. It may also have 
significant impacts upon society. If there is no need to be located 
geographically near your organization then people may prefer to live near 
the sea or in the country. For instance, there is a small, but thriving 
community of self-employed software programmers living on the Hawaiian 
island of Maui. They work via the Net, but can indulge their passion for 
surfing as the tides dictate. Cities and towns grew up out of economic 
necessity, because people needed to be near other people who were 
trading, manufacturing, etc. This is why many major cities are located on 
major ports. Some observers are predicting that the new technologies will 



see the end of cities. Whilst this is unlikely (many people like living in cities 
after all), the social impact of networking technologies may well have an 
effect.

 

  
  
  

  

The next page looks in more detail at the technologies 
mentioned above which allow individuals to work together in 
real time, but at a distance: Synchronous communication 
technologies
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5.3 Synchronous communication technologies

 

In the course so far you might have experienced asynchronous 
communication, in the form of e-mail and conferences. These are 
asynchronous because they do not occur in real time, and do not require the 
participants to be online at the same time. I mentioned in the previous page 
that tele-working is becoming increasingly practical because of the 
developments of new tools, amongst them synchronous communication 
technologies. In this page we will look at some of the benefits of 
synchronous and asynchronous technologies and cover some of the types 
of synchronous tools available.
 

When is synchronous interaction advantageous?

 

Much of e-business occurs in an asynchronous mode, which offers an online 
business a great advantage: it can increase its reach because it does not 
require real-time interaction between people. There is no online shop 
assistant who must be available before you can buy anything. In physical 
shops this is not usually the case. Interaction needs to occur synchronously. 
You cannot buy goods without there being someone there to take your 
money or assist you. You might have used asynchronous communication in 
this course, i.e. the FirstClass conferences. It is very good for distance 
education where we cannot assume everyone is in the same place at the 
same time. People have different lifestyles and the course needs to 
accommodate this. Unlike a physical university campus the idea of a 9 am 
Monday lecture doesn't work very well at a distance (9 am on Monday 
doesn't work very well on campus either though!). Similarly one of the 
advantages of the Web is that it enables us to archive events and 
broadcasts. So if you missed a presentation given by a lecturer at a 
conference, the talk would be available any time on the Web, and you could 
view it at your convenience. This is not the case with traditional broadcast 
media such as television and radio, where if you miss a programme you 
have to wait for it to be repeated by the broadcaster.

So asynchronous technologies have a great many advantages which have 
been influential in the popularity of the Internet in a variety of areas.
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When is synchronous technology useful then? Here are a number of 
examples when I think it offers a benefit over asynchronous communication. 
Obviously there will be more examples than this, but this list should give you 
a flavour.

 

Appropriate applications of synchronous communication
Troubleshooting

 

If you have a problem, for example with a piece of software, then it can be 
very time consuming and frustrating to try and fix it via asynchronous 
communication. This is why so many organizations have telephone 
helpdesks. Talking you through a problem on a step-by-step basis is often 
the quickest way to fix something. As well as the telephone there is software 
available that can allow other users to see your computer desktop (if you 
give them permission to do so). This means they can guide you through the 
software, as if they were sitting at the computer with you. The Virtual 
Network Computing (VNC) is an example of such software.

 

Socialising

 

People communicate differently when using synchronous and asynchronous 
means. Although e-mail is relatively informal and chatty, synchronous 
communication is more akin to everyday conversation. Thus synchronous 
means are a good way of socialising with others, if they are available at the 
time. This is why many 'chat rooms' on the Web operate in a synchronous 
mode, so you can enter a chat room on the topic of your choice and usually 
find like-minded people online who one can socialise with using 
synchronous text or audio. Video-conferencing can be very useful for 
establishing a social presence since you get to see and talk to the other 
people, which is the manner in which most of us are used to communicating. 
This can be useful for talking to colleagues in the same organisation who are 
located elsewhere for instance. For most people, the most familiar kind of 
synchronous communication is provided by Instant Messaging (for example 
MSN Messenger, AOL Instant Messenger). A small program is downloaded 
and installed on your computer which then checks to see if you are logged 
onto the Net. If you are, the program checks with a messaging server 
informing it that you are on-line and checking to see if any of the people you 
have designated as 'buddies' are also on-line. You can set up a private, 
synchronous chat line with any of them.
 

Real time events

http://www.realvnc.com/
http://www.realvnc.com/
http://messenger.msn.co.uk/
http://www.aol.co.uk/aim/


 

For events which occur in real time, for example a concert or sporting event, 
then synchronous technologies help create the sense of participating in the 
event. These can be in the form of 'web-casts', where the event is broadcast 
via the Web, using streaming video or audio (for example RealOne Player). 
Such software can also be used for events such as virtual conferences, 
where the conference takes place over a set period with talks scheduled at 
certain times, but the participants do not attend a physical conference. 
These web-casts can be made interactive by having synchronous question 
and answer sessions.

Bandwidth is a limitation which becomes more critical with certain types of 
synchronous communication. One can tolerate a delay in downloading a 
video clip, or messages in a conference, but even a slight delay in 
synchronous audio or video disrupts the communication. Beyond a few 
seconds delay it becomes unusable as an effective communication medium, 
since it is difficult to maintain a dialogue. Text is relatively low in its demands 
on bandwidth, so can be used synchronously with little problem. Audio 
demands more bandwidth but can be used with some limitations over the 
Internet. It does begin to become difficult to manage with lots of users 
however. Video is high in its bandwidth demands since it consists of many 
pictures and audio. Without a high bandwidth network it is difficult to use 
synchronous video with a high picture resolution and smooth picture. By 
reducing the number of pictures a camera takes per minute, the bandwidth 
demands can be lowered, but the result is a 'jerky' motion to the pictures.

 

Making decisions

 

It is often difficult to get a final decision via asynchronous communication. In 
a conference a message will be left unanswered when someone asks 'Is this 
okay? Shall I go ahead?'. Even if you reach a decision it can take a long 
time to make even simple ones. Using synchronous communication can 
speed this up considerably and ensure a consensus is reached. This can be 
done via the telephone with a conference call, or using synchronous text 
chat, e.g. FirstClass chat, audio conferencing software, such as Robust 
Audio Tool or video conferencing software such as CuSeeMe. A hybrid 
approach of synchronous and asynchronous communication is often 
productive, for instance using asynchronous means to deliver documents, 
brief people and raise large issues, then a brief synchronous meeting to 
finalise decisions. Groupware software such as Lotus Notes which allows 
users to work collaboratively on documents can be a useful tool for 
developing reports asynchronously and then finalizing them in a 
synchronous mode.
 

  
  
  

http://www.real.com/
http://www-mice.cs.ucl.ac.uk/multimedia/software/rat
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We saw earlier in the course how the Internet enables new 
ways of organizations selling to individuals (e-commerce 
models). The next page looks at how the Internet allows 
new ways for individuals to buy from organizations: New 
consumer models.
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5.4 New consumer models

 
As well as facilitating new consumer models, which we looked at in Section 
3, the Internet has also allowed new consumer models to be developed. We 
will look at two of these in this page.
 

Buying cartels

 

The increased ease of communication makes it possible for consumers to 
group together to form cartels or consumer clubs. This allows them to gain 
bulk price discounts which would normally only be available to large 
companies. This was of course theoretically possible before, but the logistics 
of it were difficult to arrange. What the Internet allows is for strangers to 
easily group together around products they wish to buy. An example of this 
might be parents of babies in an area buying nappies, arranged through a 
local interest web site. Interest clubs (for instance Star Trek fans, Mini car 
enthusiasts, fans of a football team, etc.) can also be used to enable people 
who are geographically disparate to group together and buy items of 
common interest at a discount. The same principle can be used by 
organizations also, for instance small shops, schools, local football teams, 
etc.

This approach has been formalised by some companies who group together 
people who wish to purchase a certain product, for example a DVD player. 
The greater the number of buyers then the greater the discount they will 
receive on the product. LetsBuyIt.com is an example of such a company.

 

Price bidding
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Another purchasing model which the Internet facilitates is that of price 
bidding. Here the customer states how much they are willing to pay for a 
certain service or product. They are then matched with a company who says 
they are willing to offer it for that price. This works well with products or 
services which can have a variable price. Airline tickets are a good example 
of this. Depending on when you book, who you book with, how long you are 
staying, which airline you are flying with and so forth the price of a ticket on 
the same journey can vary enormously. The price bidding approach was 
pioneered in airline ticket sales by Priceline.com. Here customers would put 
in their details (date of flight, start and end destinations, number of 
passengers, etc.) and a price they were willing to pay. Airline companies 
would then look at these bids and match them or not, according to their 
demand. They would inform Priceline if they were willing to accept the offer, 
and Priceline would deal with the customer. It meant that the customer had 
less choice in terms of route, time and airline, but they could often make 
considerable savings.

This approach has been applied to other products and services. There is 
even one in the US where students can bid for University places, stating 
what they want to study and how much they are willing to pay.

 

 

The Exercise for this section asks you to examine the two sites mentioned 
above as examples of the Individual to Organization transaction. One of the 
things you'll be asked to consider is the way in which the Internet enhances 
those transactions. But before you tackle the Exercise let's briefly examine 
one of the Internet technologies which can improve the richness of the I-2-O 
transaction.
 

  
  
  

  
The next page looks at one way that organizations can add 
richness to their websites using a means of filtering 
information: Collaborative filtering
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5.5 Collaborative filtering

 

I've just logged on to Amazon.co.uk and the first page that comes up has a 
headline reading 'Hello, John Naughton here are our recommendations for 
you'. (The site 'recognizes' me because it once placed a 'cookie' on my hard 
drive which it then reads on every subsequent visit I make.) Below the 
greeting is a list of music CDs, books and DVDs which Amazon thinks might 
interest me. The strange thing is that these recommendations are often apt: 
the site has indeed found things that intrigue me. Some people find this 
eerie. Others find it slightly sinister. It's as if there is some individual behind 
the scenes monitoring your tastes and predicting what you will like. But in 
fact, it's much more banal than that. Amazon's recommendations are 
produced by a piece of software doing what is called 'collaborative filtering'. 
Collaborative filtering systems produce personal recommendations by 
computing the similarity between your preferences and those of other 
people. The underlying concept is to automate the process of 'word-of-
mouth' by which people recommend products or services to one another. If 
you have to choose between a variety of options of which you have little or 
no personal experience, you will often rely on the opinions of others who do 
have such experience. The basic processes involved in collaborative filtering 
are:
 

 
Firstly, the preferences of a large group of people are registered - usually 
by asking them to give their personal ratings for a group of sample objects.

 
Using a statistical measure of similarity, a subgroup of people is selected 
whose preferences are similar to the preferences of the person who seeks 
advice (or, as with Amazon, who is to be offered advice).

 An average of the preferences for that subgroup is calculated.

 
The resulting 'preference function' is then used to recommend options on 
which the advice-seeker has expressed no personal opinion as yet.
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Typical applications of collaborative filtering include the recommendation of 
books, music CDs, or movies. But in principle the method can be used for 
the selection of documents, services or products of any kind.

The quality of the recommendations offered by a collaborative filtering 
system depends crucially on the size of the group whose preferences it has 
logged - the larger the better. Typically, preferences are elicited by asking 
people to rank movies, musicians, books, authors, etc. This elicitation 
process is the weakest link in the chain because it requires lots of people to 
devote some time and attention to the rankings. Since people are often 
jealous of their time, this means that it can be difficult to build up a 
preferences database by elicitation only.

But this is not the way companies like Amazon do it. They work on the 
ancient principle that 'actions speak louder than words'. The fact that you 
have bought several books on the subject of HTML and web authoring, for 
example, indicates to the Amazon system that you have strong interests in 
that area. In this way, Amazon's preferences database is steadily - and 
painlessly - expanded with every purchase you make from the site.

Collaborative filtering is a good example of how software can be used to 
increase the richness of an e-commerce site. It mimics the way the 
proprietor of your favourite offline bookstore knows your tastes and puts 
aside books that she guesses might be of interest to you. But it does this 
without any human intervention. And software never gets tired, or asks for a 
pay rise.

 

  
  
  

  

The next page asks you to apply concepts covered so far to 
evaluate two websites that embody the individual to 
organization transaction: Exercise - investigating individual 
to organization transactions.
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5.6 Exercise - investigating individual to organization transactions

Outline

 
In this exercise you will look at the characteristics of sites which embody 
individual to organization transactions.
 

Outcomes
 This exercise should help you to:

 

 gain an appreciation of how buying cartels and price bidding sites operate;

 
develop an understanding of how the Internet enhances individual to 
organization transactions;

 develop an appreciation of what is required for an e-commerce operation;
 apply concepts covered in the course to real examples;

 
develop an understanding of more of the factors involved in online 
transactions to be used in TMA04. .

Background

 

Earlier in this section we described briefly two kinds of new consumer model 
- the buying cartel and online price bidding. In this exercise you will look 
more closely at the two sites mentioned and consider their key 
characteristics. You will also analyse them in terms of some of the criteria 
you've used previously to evaluate websites.
 

The Exercise

 
Explore the buying cartel site 'LetsBuyIt.com' and the price bidding site 
'Priceline.com' from the perspective of a buyer and a seller. For each one try 
and answer the following questions:
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1.  Does this business disintermediate other businesses; i.e. does it 
remove the need for existing intermediaries? If so, how?

2.  How does the business hope to make money? Is it through 
advertising, commission payments, a mixture of approaches?

3.  How do they gain the trust of the buyer and the seller?
4.  In what ways do they affect richness and reach for the buyer and 

seller?

 

 
When you've completed this exercise you might like to compare what you've 
done with my answer.

 

  
  
  

  
The next page is the summary for this section: Individual to 
organization - summary.  
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5.7 Individual to organization - summary

 

In this section you have looked at how the Internet facilitates individual to 
organization transactions. In particular you looked at how the Internet (and 
possibly an intranet) will have an effect within an organization and the way 
individuals who work for that organization operate using processes such as 
synchronous communication technologies. You have also looked at new 
consumer models which the Internet facilitates including buying cartels and 
price bidding and at the technology of collaborative filtering which can 
improve the richness of the interaction between individuals and 
organizations. You also looked in detail at two websites which embody 
individual to organization transactions.
 

Discussion

 
You might like to discuss the following in your Tutor group conference or the 
Forum:
 

 
How Internet technologies might change the working practice of an 
organization you know.

 
If you can think of any other changes which the Internet might mean for 
working practice.

 The possible social and economic implications of such changes.

 
Any areas where you think new consumer models might be (or have 
been) used.

 
Any experience you have with buying products which the Internet has 
made possible.

 Any areas where you think synchronous technologies might be useful.

 
Possible advantages and disadvantages of synchronous and 
asynchronous technologies.

 
Your experience of using technologies such as text chat, or instant 
messaging.

Self Assessment Questions (SAQs)

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 5 and re-read the relevant web pages and 
chapter of Blown to Bits.
 

 

1.  How are Internet-based technologies changing the way individuals 
interact within an organization?

2.  How are Internet-based technologies changing the way individuals 
interact with an organization?

 

 Answers to SAQs.

 

  
  
  

  

This is the end of Section 5. You should refer back to the 
Study Guide to see that you have done all the work 
associated with this section then go onto Section 6. This 
looks at the next part of the online transactions grid, namely 
individual to individual transactions: Individual to individual
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6.1 Individual to Individual - introduction

Introduction

 
In this section we will explore the individual to individual part of the online 
transactions grid.
 

 

 

 

 

As we saw with the individual to organization section, the Internet facilitates 
interaction, making new ways of buying and selling possible. By individual to 
individual we do not mean the great range of inter-personal communication 
which the Internet allows, such as e-mail between friends. It is specifically 
the manner in which individuals can perform business-like transactions with 
each other that we will concentrate on here. This does not mean that the 
individuals have to be businesses, or that money needs to be exchanged.

This section is not based on a chapter of Blown to Bits since the book is 
concerned largely with organizations.
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In the next page we will look at a popular method of 
individual to individual transaction: Online auction sites.  
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6.2 Online auction sites

 

One of the means of transaction which the Web has opened up for 
individuals is that of auction. Using an online auction site such as eBay, 
individuals can put items up for sale and other people can bid for them. The 
items can be secondhand electrical goods, antiques, works of art, sporting 
equipment, etc. Indeed, almost anything can be offered for sale. The 
company running the site usually charges a fee depending on the price of 
the item, and offers additional services such as photographs, different 
lettering (to make the item stand out), different types of auction and so forth, 
all of which can cost extra. The item is available for auction for a set period 
and at the end of this it is sold to the highest bidder, if the seller's minimum 
price has been met and they agree to the sale. The contract is between the 
seller and the buyer, that is between the individuals, but the auction site acts 
as an intermediary.

In this page we will look at the issues involved with online auctioning. For an 
online auction site to work there are a number of issues that the auction 
company needs to address.

 

Trust

 

The main issue is that of trust. You are buying and selling to strangers. How 
does the buyer know the item for sale is as described, or that she will even 
receive it once she has sent the money? How does the seller know she will 
receive the money? Online auction sites require sellers to agree to a 
contract, which aims to cover these issues. In the case of the seller not 
dispatching the goods to the buyer, the auction company takes legal action. 
The sites also require certain checks: that the seller provides an address 
(and not a PO Box say), that they have a traceable e-mail account, and so 
forth. Fraud is thus quite difficult and the auction companies make a point of 
legally pursuing those who break the contract. This acts as both a deterrent 
to fraudsters and a reassurance to buyers. The description of goods is 
sometimes more troublesome. What is one person's 'excellent condition' is 
another's 'well worn'. Some auction sites encourage sellers to provide digital 
photographs and also to state very clearly what is included and the 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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condition. They also offer a rating system, so other buyers can rate sellers. If 
you buy from someone who has sold material previously and received good 
recommendations from the buyers, then that is often a sign that they are 
trustworthy. If a seller receives bad reviews then they may find that no one 
wants to buy from them or that the auction site does not take their items any 
longer. The auctioning site also often provides free services such as 
insurance, so buyers who do not receive their goods can claim, and dispute 
resolution, so that a buyer and a seller can settle their disputes.
 

Payment

 

What form should the payment take? Should it be exchanged between the 
individuals, or should the auction site act as an intermediary? Usually the 
contract is between the individuals, so the seller will ask the buyer to send a 
cheque to them, and once this is received and cleared, then the item is 
dispatched. For major items such as cars or houses then an intermediary 
role may be required, either by the auction site or by a solicitor. The form of 
payment is determined by the seller, as they state what they will accept. In 
the past it has usually taken the form of a personal cheque, but increasingly 
auction sites are making use of intermediary sites, such as PayPal, which 
facilitate online transfer of money.
 

Policing

 

As well as covering cases where buyers or sellers break the contract, online 
auction sites have to engage in a certain amount of policing of their sites to 
prevent misuse. For instance, some companies masquerading as individuals 
use auction sites to sell products. Whilst they are selling the items at the 
price quoted, so the buyer knows what they are getting, many people feel it 
goes against the spirit of an auction site if it becomes another outlet for 
businesses. Thus some auction sites will either ban commercial companies 
from selling via them, or require them to identify themselves as companies. 
To reinforce this the auction company must patrol the auctions looking for 
suspicious sales, for example many copies of the same item.

The site also has to try to spot sellers who misuse the system. For example, 
in order to increase the amount he or she receives for an item the seller may 
pose under a different identity and put in a high bid for their own product, or 
they may ask friends to put in high bids. Buyers can see the profiles of other 
buyers on some sites, so one way of checking for this is to see if the buyer is 
a regular purchaser, or has bought items from other sellers.

The auction site also has to watch for disputes and potentially defamatory 
actions. For instance, if every user can rank other sellers, then a dispute 
may break out and one person may give a seller a bad rating (again perhaps 
using multiple identities to make it look as though they come from different 
people). The seller may feel that this is unwarranted and ruins their 
reputation as a seller.

What many of these examples demonstrate is that in a community such as 
an online auction considerable weight is placed on reputation. People who 
have made many reliable purchases and sales have a high regard in the 
community. Many sites have discussion areas and these people will carry 

http://www.paypal.com/


some authority because of their reputation on the site.

 

A new form of selling

 

There is of course absolutely nothing new about the online auction. It is in 
some respects an online version of the classified 'For Sale' ads in local 
newspapers or a car boot sale. At the same time it is also a very new model 
which embodies many of the principles we have been looking at in Blown to 
Bits. What the Web allows is for strangers to easily sell goods to each other 
beyond their immediate geographical region, so it increases the reach for 
individuals selling often small or unusual items. It also allows bidding to take 
place, history of individuals to be built up, detailed product descriptions, 
community exchange (many sites run discussion areas also) and the 
backing of a large corporation. In this way it increases richness over the 
traditional means of selling items between individuals. By addressing the 
issues outlined above the online auction sites have had to think about what 
the Web makes possible and the type of people who like to use it. Many 
people buy and sell on auction sites almost as a social pastime. Selling this 
diversity of items to such a vast number of people in many different 
countries is only really feasible because of the Web.
 

  
  
  

  
In the next page you will look at how the Internet can be 
used by groups of consumers: Consumer communities  
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6.3 Consumer communities

 

We have seen how Internet technologies can help companies improve 
profitability and organizations improve their processes, but it can also help 
individual consumers in finding and dealing with organizations. In this page 
we will look at how consumers can create 'communities' which provide 
individuals with information to help them in their dealings with organizations. 
You may feel that these developments have more to do with I-2-O 
transactions (as with buying cartels) than with I-2-I. We have chosen to 
discuss them in this segment because, although there is an element of both 
types of transaction, the focus here is upon the I-2-I exchange of information 
about organizations which takes place prior to an I-2-O transaction.
 

Customer reviews

 

For many types of product and service, there exists a wealth of possible 
companies who can provide it. This can be a difficult choice for consumers 
who either cannot differentiate between the products or do not know enough 
about the companies in question. The most valuable source of information is 
often that of other customers. Companies are liable to use glowing 
testimonies in their material, but are unlikely to put you in contact with 
dissatisfed customers. It was therefore often difficult to find independent 
advice or hear the experience of others. The Internet is an ideal medium for 
this sort of information. A website or newsgroup can easily be set up by an 
individual; others can post to it, and if it is useful its name will spread quickly. 
Thus a form of consumer community forms around the product or service in 
question. Here customers of different companies relate their experiences, 
people can ask questions and receive answers which are devoid of 'sales 
talk', and so forth. This will usually work for products or services which 
people care about, or spend sufficient sums on.

A good example of such a community is Net4Nowt , where different ISPs are 
listed and customer reviews and comments added. You can see which ISPs 
provide good access, which seem to have problems, ask questions if you 
are having a particular difficulty, and so forth. Similar communities form 
around other categories of product or service in which people place 
significance, e.g. baby products, computer games,  financial services, 
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education, etc.

ISP services are usually available on a national basis, and so the site works 
at this level. But consumer communities may operate on a more local level. 
Here local services and products can be commented upon and reviewed. 
This is especially useful for providers of services where consumers often 
feel potentially vulnerable, for example builders, car repairers, plumbers, etc. 
A good reputation is almost impossible to discern from the traditional means 
of locating such services, such as the telephone directory, and people often 
go on word-of-mouth recommendation. A local consumer website would 
allow such recommendations to be available to all, and would also make it 
difficult for disreputable companies to operate.

 

Reputation as currency

 

As we saw in the auction sites page, reputation becomes a significant factor. 
What such sites mean for organizations is that their reputation in the 
consumer market becomes a very valuable commodity. This has always 
been true to an extent (it's why brands became important in the 
marketplace), but the availability of such information and the ease with 
which anyone can relate their experience means that it is now highlighted. 
This also raises legal issues as to when such comments might become 
libellous, or for instance if a rival company posed as customers to discredit 
another company. However, it does offer an easily and widely accessible 
alternative to the promotion and marketing that the organization itself puts 
out. As with PCs this means that many see the Internet as a democratizing 
technology that will lessen the power of large organizations. The Internet is 
certainly a more two-way medium than television, where we the consumers 
see the company message repeatedly in powerful advertising, with relatively 
little by way of contrast, except some consumer affairs programmes or 
documentaries. The Internet means you can control which sites you visit and 
bypass the organization's message altogether, whilst using the consumer 
sites as your guide. However, as with the PC, it is unlikely that the Internet 
will bring about the downfall of all large companies (even if you thought that 
was desirable), since it will be utilized by them also. The likely outcome is 
that companies increase their efforts in customer relations, and perhaps 
disreputable companies find it harder to operate. 
 

  
  
  

  
In the next page we will look at how the community concept 
can be taken much further: Alternative communities.  
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6.4 Alternative communities

 

We have mainly been concerned with profit-making organizations and 
commercial transactions, but much of what we have covered applies also to 
non-profit organizations. In particular, many communities see the Internet as 
a means of sustaining alternative communities, which do not utilize money 
as the means of exchange. In this page we will look at some of these.

The widespread growth of the Net was linked to the growth of Usenet 
discussion groups and 'homebrewed' systems like FidoNet - these 
communities formed the backbone of the Internet and its distinctive co-
operative culture. This may seem very remote from the e-commerce and e-
business ideas you have seen in this course, but the creation of 
communities online was at the forefront of the expansion of the Net and the 
values associated with community and co-operation were very important for 
the early visionaries.

One of the first examples of an online community was The Well, which is 
described by Howard Rheingold in his book Virtual Community. It started in 
and around San Francisco in the mid 1980s and provided what 'felt like an 
authentic community' to thousands of local residents, with shared emotional, 
practical and informational support. Another long-standing online community 
is Geocities, a network founded on the notion of creating a virtual community 
which mirrored real world structures and interests and offering a free home 
page to anyone who wanted one. This used the metaphor of 'homesteading', 
which appealed to the North American experience of colonizing and setting 
up new communities during the nineteenth century.

There are two main types of online community:

 

Geographical communities

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

These are websites or portals linking to a set of other sites that try to build or 
reinforce a local sense of identity. One of the earliest examples was 
Amsterdam's Digital City or Digitale Stad, which started as a text-based 
system before the advent of the World Wide Web. These days many cities, 
town and villages have developed their own on-line presence (see for 
example www.digitalbristol.org or www.mymanchester.net.). Some have 
been created by local authorities, for example as part of an initiative to 
'regenerate' a local neighbourhood and provide a sense of social cohesion, 
while others have been developed by local residents themselves. They often 
provide a portal into a geographical community giving information about the 
services and facilities in the area and fostering a sense of community. The 
UK Communities Online website ( www.communities.org.uk) is concerned 
with community networking.
 

Communities of interest

 

Other communities have grown around special interests - clearly the Internet 
provides the opportunity to transcend local boundaries and connect with 
others who have similar interests - and Usenet newsgroups are an example 
of this, but there are many more portals and websites that offer these kinds 
of facilities, from formal self-help groups through to chat rooms. There are 
self-styled communities for all manner of interest groups from chocoholics to 
people who believe they have been abducted by aliens! (See, for example, 
the 'online music community' UKmix, or the GenUKI site for those interested 
in genealogy.) Many of the major ISPs offer the option of 'starting up your 
own community'.

Involvement in both these types of online community is obviously limited by 
factors such as access to equipment and having the appropriate skills. 
Although over half the British population are online (for the latest figures see 
http://www.nua.com/surveys/how_many_online/europe.html and compare 
that to the situation in your country as given on http://www.nua.ie/surveys/
how_many_online/m_east.html) there remains a substantial minority who 
cannot afford to buy a PC or to pay for connection charges, and equally 
importantly who don't have the skills or confidence to get online. The 
government is currently developing thousands of local Internet access 
centres - from cybercafes to community centres, from telecottages to 
electronic village halls - which provide the space for people to get online 
within their local communities. These often serve the function of bringing 
people together in a physical as well as a virtual sense, stimulating social 
and economic life in the local area.

 

Economies of online co-operation
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While the focus of this course has been on e-business, so far we have only 
looked at businesses as organizations motivated by profit. Although 
business does usually imply profit-making enterprises, in this section we will 
widen the concept of business to include all manner of transactions that 
users engage in regardless of whether there is a profit motive and indeed 
regardless of whether there is any financial transaction at all. One of the key 
factors in the development of the Net was the astonishing generosity of 
those who developed the early technologies and protocols; their motives 
were not about making money, but about sharing in the excitement of 
developing new technologies. This has been likened to a tribal 'gift economy' 
where a person's status is linked not to the value of what they own, but to 
the value of what they give away.This sharing of technical expertise on an 
informal basis between users continues to be an important force in 
innovation and creation of new technologies.

In addition to these exchanges of information between 'techies', there are 
huge numbers of other transactions that take place all over the Internet that 
involve no exchange of money, for example in newsgroups, discussion 
forums and non-corporate websites . We saw earlier that information has 
become the new commodity that has reshaped business - why is it then that 
so many Net users freely share and give away valuable information? What is 
it that motivates people to identify with and become part of a community that 
offers no financial gain, donating hours of their time and expertise in helping 
others for no identifiable reward? In countless Usenet and other discussion 
groups, people help each other freely and without seeking any kind of 
payment. The answer lies in the notion of the gift economy that influenced 
the Internet pioneers. Although we might perceive the Internet as being 
dominated by big business, full of unwanted adverts and overwhelmed by 
unsolicited junk e-mail, the culture of the gift economy is still central to the 
Internet.

In his chapter on the 'Economies of online co-operation' Peter Kollock (see 
'Further reading' below) talks about the notion of public goods, which he 
describes as goods that 'anyone can benefit from, regardless of whether 
they have helped contribute to the process' (p.223). For example, we all 
benefit from facilities such as a local park even though not everyone has 
paid towards the costs of setting it up. In addition, the value of public goods 
are not reduced by the number of people using them - if we are watching a 
concert, the fact that we are enjoying it does not diminish the pleasure of 
any other member of the audience (unless you are a tall person standing in 
front of a short one!).

Kollock argues that 'there are fundamental features of online interaction 
which change the costs and benefits of social action in dramatic 
ways' (p.224). Costs of creating public goods in the form of information 
sources are reduced to almost nothing once you have covered the basic 
connection charges and equipment. And once the information has been 
released online, it can be used by, and therefore benefit, any number of 
people without incurring any further costs to the producer and without 
reducing the benefit to any other person accessing the information.

'Gift economies are driven by social relations and commodity 
transactions are driven by price' (p.222) 

Unlike personal gifts which you or I might make to a friend or relative, 



knowing that we are likely to get a birthday present in return later in the year, 
in the online gift economy, information is shared with a group who have no 
obligation to return the favour and, in the case of a website, to recipients 
who will probably not even have any further contact with the information 
provider.

Many of the online information providers are offering their information as a 
service. For example, government agencies and many voluntary sector 
organizations use the Net to offer help and advice as part of their overall 
service provision. Some may also use the Web as a publicity or marketing 
exercise. These types of organization are not really part of the gift economy 
as their information can be seen as a product or commodity which has an 
economic value.

This is markedly different from self-help groups or individuals who use the 
Net to share information freely in a way which would be impossible to do off 
line e.g. a self-help group of parents of children with autism who share their 
information and knowledge freely with one another.

Within newsgroups and other communities of interest, people also share 
information as a way to get recognition and prestige. These kinds of 
postings can't simply be viewed as altruistic - part of the motivation is about 
building a reputation and an online identity or persona that brings self-
esteem. In this case there is no point in being anonymous if the aim is to get 
recognition in that environment.

 

 

Before you move on to the next section you might want to try to 
find your local community online. Is there more than one website 
for your area? If so, how representative do you think each of 
these is of your local neighbourhood or community?

 

Further reading

 

Smith, M.A. and Kollock, Peter (eds.) (1999) Communities in Cyberspace , 
Routledge.

Rheingold, H. (1994) The Virtual Community, Minerva.

 

  
  
  

  

A key feature of all of the communities discussed so far is 
that they freely exchange information and support without 
expecting any payment. In the next page we will look at 
ways in which some online communities have tried to 
develop alternative payment methods outside of the normal 
monetary system: Alternative currencies.
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6.5 Alternative currencies and payment systems

 

Having looked at alternative communities, we will now look at alternative 
forms of currency which can be used on the Internet.

There's an old adage that, given the scale of the Internet (with upwards of 
500 million users in 2002), one could become a millionaire by selling 
subscribers a joke a day and charging them 1p a time. The only problem is 
that up to now there has been no way to do 'microbilling' - i.e. no economic 
way of collecting such small amounts.

The quest for a secure, reliable, efficient and economic way of paying for 
online transactions has bedevilled activities in three of the four 'sectors' in 
our e-Business diagram - O-2-I, I-2-O and I-2-I. (Because O-2-O 
transactions take place between established companies or other institutions, 
normal business-credit arrangements work fine.) When e-commerce began 
to grow in the mid-1990s, most online retailers fell back on what they saw as 
the only viable option - the credit card. This had the merits of being:

 

 
familiar (credit card transactions were familiar to customers and indeed 
had fuelled the growth of mail-order and catalogue shopping in the 
previous decades);

 
relatively secure (provided the transaction was conducted using SSL 
technology - see the page on Online security)

 approved by established financial institutions.

 
Although credit-card transactions obviously work, they have several serious 
limitations.
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They are relatively expensive - the banks charge quite hefty fees for 
processing online transactions, and fees are disproportionately higher for 
small organizations which generate relatively few transactions. A small 
online retailer can find itself paying 10 per cent or more per transaction to 
the credit-card company, which in some fields can be enough to wipe out 
any profit.

 

Credit card transactions have security problems. These derive not so 
much from the insecurity of individual transactions (e.g. from someone 
learning your card number by electronic snooping) but from the use of 
stolen or forged credit cards.

 
Not everyone has a credit card, which limits the potential size of the 
market for online payments. It excludes most children and teenagers, for 
example.

 
Credit card transactions leave a data trail and might therefore be said to 
erode privacy; many people prefer the anonymity of cash payments.

The e-Cash concept

 

Initially, the search for alternatives to credit card payments focussed on the 
creation of alternative currencies which Internet users could use for trading. 
Early entrants into the market tended to have eccentric names - Flooz and 
Beanz were two which come to mind - and aimed to capture some of the 
online payment market from the credit card companies. The underlying 
concept was analogous to the system by which players of the board game 
'Monopoly' pay one another with a special currency ('Monopoly money'). But 
none of these early ventures survived. Reasons for their failure included the 
fact that people simply didn't trust them or take them seriously, which may 
also have been related to the fact that none of them had firm links to 
established financial institutions. It seems that anything connected with 
money tends to bring out the conservative streak in people.
 

Person-to-person payment systems

 

There is, however, one area where alternative online payment systems may 
have a promising future - person-to-person payments. Here, individuals seek 
a secure but troublefree way of paying one another for goods, services or 
favours. The rise of online auction sites like eBay has fuelled the demand for 
an online payment system which meets the needs of the I-2-I sector.

The best known such system is PayPal, which in April-June 2001 processed 
an average of 165,000 payments per day totaling $8.2 million. The average 
payment equalled about $50. PayPal's target payments range from $10 to 
$1,000. PayPal works by requiring its users to set up an account by 
providing personal data, such as your credit card and/or bank information, 
and by verifying your e-mail address.

Suppose you've just emerged as the successful bidder in an eBay auction. 
To send money to the vendor of the goods you want, you go to the Paypal 
site, enter the requisite information - the vendor's name, e-mail address and 
amount you want to send. The payee receives the cash in his/her Paypal 
account at the speed of e-mail, billed to your Paypal account (which is tied 
electronically to your credit card, debit card or bank current account).

http://www.paypal.com/


The payee can then ship you the item you bought right away, with no need 
to wait for the post to arrive and for the cheque to clear. And he or she never 
sees your credit card or bank account number - thereby safeguarding your 
privacy (though of course full anonymity is not possible because of PayPal's 
requirement that your account is linked to a bank or credit-card account).

Unlike most earlier e-cash ventures, PayPal has survived - and even had a 
successful stock market flotation in February 2002. It's interesting to 
speculate on the reasons for its success. An analysis by the 'Economist' 
magazine suggested a number of factors:

 

 

PayPal is a 'pure' internet venture, in the sense that its business is 
conducted by moving bits around rather than shipping physical goods. It 
exploits the network's ability to exhange information at very low cost in 
order to offer services that would be prohibitively expensive offline. Other 
examples of 'information as product' are eBay and Monster.com, leaders 
in online auctions and job markets respectively, and travel sites such as 
Priceline and Expedia.

 

PayPal exploits the 'network effect' - the fact that the value of a network 
increases dramatically as the number of people using it increases. The 
service enables anyone to 'send' money by e-mail. But in order to collect 
the cash, the recipient must also open a PayPal account.

 

PayPal's growth has been driven by the growth of eBay, the leading online 
auction site. At the end of 2001, eBay had 42.4m users worldwide. In the 
previous three months the users listed 126.5m items and spent a total of 
$2.73 billion between them. PayPal quickly became the payment scheme 
of choice on eBay, which generates about 65% of the company's 
revenues.

Prospects for online payment systems

 

While there is some evidence that online consumers and small merchants 
would like an alternative to credit cards, we are unlikely to see radical 
changes in payment systems in the O-2-I and I-2-O sectors for at least some 
years. Market research has suggested that while some consumers are 
dissatisfied with the way they spend their money online, and are therefore 
likely to be favourably disposed towards alternative payment systems, 
nevertheless the decline in credit-card use will be relatively small. One 
survey - by Jupiter, an Internet research firm - has predicted that credit cards 
will account for over 80 per cent of online transactions for some time to 
come.
 

  
  
  

  
In the next page you will use concepts from the course to 
analyse websites which embody the individual to individual 
transaction: Exercise - exploring online auction sites.

 

      

http://www.ebay.com/
http://www.monster.com/
http://www.priceline.com/
http://www.expedia.co.uk/
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6.6 Exercise - exploring online auction sites

Outline

 
In this exercise you will look at online auction sites and see how they 
address the issues we have raised.
 

Outcomes
 This exercise will help you to:

 

 gain an appreciation of how online auction sites operate;

 
develop an understanding of how the Internet enhances individual to 
individual transactions;

 find and analyse information on a website to answer specific queries;
 compare the practices of different companies;
 apply concepts covered in the course to real examples;
 develop skills that may be useful in TMA04.

Background

 

We have looked at how online auction sites operate and the issues they 
need to address, in particular that of trust, payment and policing. I have also 
stated that online auction sites represent a good model of how richness and 
reach can be added to the individual transaction. In this exercise you will 
look at some online auction sites and see how they address the issues we 
raised. You will also compare different sites. Do they all operate in the same 
manner? You will also think about how they add richness and reach.
 

The Exercise

 

Choose any two of online auction sites below. Explore each of them from the 
perspective of a buyer and of a seller. For each one try to answer the 
following questions, using quotes from the site where appropriate to 
substantiate your answer:
 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

1.  How does it gain the trust of the buyer? What reassurances does it 
offer?

2.  How does it gain the trust of the seller?
3.  How does it address the issues we covered in the segment on 

policing?
4.  How has it increased richness and reach compared with traditional 

means of selling items?
5.  In what way does it differ from the other site you looked at (if at all)?

 

 The sites are as follows:
 

 ebay - general online auction site

 
bid4sport.co.uk - auctions sporting memorabilia, the proceeds of which go 
to charity

 QXL - general online auction site

 PropWatch.com - buying and selling properties through online auction

 eurobid.com - European-wide auctions of collectables, cars, antiques, etc.

 
auctiontown.co.uk - a free online auction site for computers, electronic 
goods, travel, etc.

 ebid.co.uk - general online auction site

 
When you've completed this exercise you might like to compare what you've 
done with my answer.

 

  
  
  

  
The next page is the summary of this section: I-2-I - 
summary  
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6.7 I-2-I - summary

 

In this section you have looked at how the Internet facilitates individual to 
individual transactions. In particular you looked at online auctions and the 
issues involved. You have also looked at how consumers can create a 
community around a product, and the possible implications this might have. 
You then looked at alternative communities and alternative currencies.
 

Discussion

 
You might like to discuss the following in your Tutor group conference or in 
the Forum.
 

 any experience you have of using online auction sites;
 any concerns you have about using online auction sites;
 the possible implications of consumer communities;
 any areas where you think a consumer community would be useful;
 any experience you have with online communities;
 the benefits (or otherwise) of online communities;
 whether you think alternative currencies will have a major impact or not.

Self-Assessment Questions (SAQs)

 
These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 6 and re-read the relevant web pages.
 

 

1.  What are the key factors in encouraging people to use Internet sites 
promoting individual to individual transactions?

2.  What are the reasons for the current success of PayPal as a person-
to-person online payment system?

 

 Answers to SAQs

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://www.paypal.com/


 

  
  
  

  

This is the end of Section 6. You should refer back to the 
Study Guide to see that you have done all the work 
associated with this section then revise for the examination. 
This brings together concepts you have covered in this 
course and allows you to demonstrate what you have learnt.
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About Module 2 

Welcome to Module 2 - introduction

 

This module has been written by Clem Herman, Ernie Taylor and Ley 
Robinson from the T171 Course Team - adapted and expanded from 
original material by John Naughton.

In this module you will learn how the Internet came to be, something of how 
it works and a little about its distinctive culture.

Contrary to all the hype you may have seen in the media over the past few 
years, the Internet is actually quite old. In fact the first two nodes in the 
ARPANET - the network from which the present-day Internet evolved - were 
hooked up over thirty years ago.

This module covers the story from earliest times until the take-off of the 
World Wide Web. It does so in terms of three themes:

 

 Institutions - the organizations in which the ideas evolved and developed.
 Personalities - the people who created this astonishing network.
 Technologies - the technical principles behind what they created.

What you will learn from this module
Ideas and concepts

 
A history of how the network was conceived, specified, designed and 
constructed.

 
A general understanding of how the technology behind the Internet works.

 
An appreciation of the network's significance, power and potential.

 

Familiarity with some of the personalities whose thinking and work led, 
directly or indirectly, to the creation of the Internet and the World Wide 
Web.

 
An understanding of the role played by the key institutions in the story - for 
example, MIT, ARPA, RAND, the National Physical Laboratory and CERN.

 
An appreciation of the distinctive subculture of the Internet and how this 
has contributed to its growth.

 
An understanding of the innovation process and the factors involved in 
bringing new technology to mass markets.

 
An understanding of how the Internet operates as a complex system and 
an introduction to the study of Systems thinking.

Skills



 
This module sets out to build on and further develop skills you have used 
earlier in the course:
 

 
How to search the Web intelligently and efficiently, and how to assess the 
quality and reliability of the information you find.

 
How to cope with information overload.

 How to create a simple website.
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About Module 2 

What is the Internet?

 

This is actually a big question for reasons that will become clear as you work 
through the exercises for this segment. But for now, let's start with 
definitions.

You will sometimes see the Internet (casually referred to as 'the Net') 
described as a 'global network' of computers. Strictly speaking, this 
description is incorrect, because it implies that there is just one vast network 
to which every single machine which is 'on the Internet' is connected. (It 
also fosters the impression that the Internet is just a vast machine because it 
ignores the fact that each connected computer has some human users.)

A better definition is that the Internet is a global network of computer 
networks. The machine on which your browser runs is connected to a 
network of computers. Most individual users connect to such a network via a 
modem and a telephone line. Users located within organizations usually 
connect to a 'local area network' or LAN, i.e. a network of wires running 
through the building where the computer is located. (LANs aren't just for 
larger organizations though - in any situation where there's more than one 
computer there are benefits from networking them to share printers, files and 
so on.)

So:

 

 
your computer connects to a local network in order to access the Internet; 
and

 

it does so through a computer on the local network called a host which 
has access (perhaps via another higher-level network) to the global 
network. The host acts as a gateway between the local network and the 
global one.

How does it work?

 

We'll look at this in more detail later in the module, but basically each 
computer connected to the Net has a unique address known as an IP 
address which enables any other computer on the network to locate it. This 
address is a set of four numbers separated by full stops, for example 
194.152.64.68. If you're reading this online your computer has been 
assigned a (temporary but) unique address by your Internet Service 
Provider. Again, we will see later how you can find out what your machine's 
Internet address is. To make it easier for humans, the four-number 
addresses are translated (by a computer known as a Domain Name Server 
or DNS) into words, for example t171.open.ac.uk. Computers on the Internet 
(and of course their users) can exchange files, electronic mail messages, 
and send one another pages like this one.



The following animation illustrates how two modems engage in a dialogue 
when a local computer connects, via a network, to a remote machine. This 
kind of dialogue is made possible by the standard protocols that govern how 
it takes place. You will be introduced to protocols later in the module. Click 
on 'LOG ON' to start the animation. Click on 'PSTN' and 'remote computer' 
for further information. A text description of the animation is available online.

 

 

There is no central control of the Internet. Anybody can connect a 
computer to it, provided their machine speaks the agreed technical language 
of the Net and they can access a host. This lack of central control does not, 
however, mean that the Net is chaotic. It does mean that it is a very unusual 
type of system, one which exhibits order without central control. The Internet 
works by virtue of the fact that all the computers connected to it speak a 
common technical language which is defined in terms of what are called 
protocols, in other words, conventions. The letters 'http://' in a web address 
indicate a particular type of protocol - in this case Hyper Text Transfer 
Protocol. Later in this module you will examine some of the key Internet 
protocols and study how they evolved.

The statistics of the Internet are staggering, both in terms of the numbers of 
users who are estimated to access it, and its rate of growth. If you would like 
to see current figures, visit NUA, an organization which maintains up-to-date 
Internet trends and statistics based on an analysis of survey data. This 
includes a 'How Many Online' section which estimates how many people use 
the Internet worldwide.
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Two modems engage in a dialogue animation description

 
This animation first illustrates the log on process for when a local computer 
connects, via a network, to a remote machine.
 

 

To log on or connect to a remote computer, first the local computer dials the 
modem. Once it achieves a connection, the modem engages in a dialogue 
with the remote computer's modem via the PSTN (Public Switched 
Telephone Network). In this dialogue, the modem might, for example, 
connect to the Bedford local switching centre (local telephone exchange) 
and via this, connect to other local exchanges. Or it might connect to the 
Milton Keynes local switching centre (local telephone exchange) and via 
this, connect to packet switch exchanges (PSEs).
 

 

The dialogue between the two modems via the PSTN will go through a 
series of steps, first speed is negotiated, then error compression is set on, 
then signal compression is set on, until the local computer is ONLINE via it's 
modem. It's modem can then send and receive messages to and from the 
modem of the remote computer.
 

 

The remote computer in this example is in turn connected to other 
computers, to mail servers, to a communication server, to a local area 
network and can also interface via packet switch exchanges to JANET, 
which is the Joint Academic Network.
 

 

Once online, in the animation example, the remote computer's modem 
sends a message to the remote computer to connect, and receives back 
from the remote computer a message asking the local computer's user to 
click on a letter. This message is relayed via the remote computer's modem, 
via the PSTN, and via the local computer's modem, back to the local 
computer.
 

 

In the example given, the user can then click on a letter, either Q, W, E, A, 
S, D, forward slash, Z or X. When the user clicks on a letter, e.g., Q, the 
local computer sends the letter Q to the remote computer via the local 
computer's modem, via the PSTN and via the remote computer's modem. 
The remote computer registers the letter Q, and sends Q back, again 
relayed via the remote computer's modem, via the PSTN, and via the local 
computer's modem, to the local computer, where this is recorded on the 
screen.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

 

The animation demonstrates the log off procedure as, the local computer 
sends a log off message via it's modem, via the PSTN, and via the remote 
computer's modem to the remote computer. This log off instruction is 
recorded by the remote computer which sends back confirmation via it's 
modem. The remote computer's modem and the local computer's modem 
engage in a dialog in which the signal compression is set to off, the error 
compression is set to off, and the speed is switched back off. The local 
computer's modem is then disconnected.
 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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About Module 2 

What's in this module?

 This module consists of:
 

 

A set book, A Brief History of the Future: The Origins of the Internet by 
John Naughton, Phoenix Press, 2000. John is a member of the T171 
Course Team and wrote the original version of this module which he has 
since published as A Brief History. You can find out more about him from 
his website which also includes more information and reviews of the book 
itself.

 
A set of web pages to guide you through the book, extra material to 
supplement the set book, links to sources on the Web and elsewhere, self-
assessment questions, exercises, etc.

 
Online conferences such as your Tutor Group conference and the T171 
Forum for discussion of subjects covered in the module.

 A tutor marked assignment (TMA).

What you have to do

 
You have eight weeks to study this module and one week to do TMA 03. In 
those nine weeks you should:
 

 
Read the set book carefully.

 
Work your way through the web pages.

 

Do the exercises. These will give you extensive personal experience of 
using the Internet and teach you to:

- find what you want on the Web;

- assess its quality and reliability;

- learn how to cope with information overload;

- learn how to communicate effectively using the Web.

 Participate in the online tutorial in your Tutor Group conference.
 Participate in the T171 Forum conference if you wish to.
 Do the assignment (TMA 03)

 
Picture - Cartoon - two youngsters in burger bar, one explains to the other, ' 
I forgot to make a back-up copy of my brain, so everything I learned last 
semester was lost.'

 [Source: Courtesy of Randy Glasbergen. © 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

http://molly.open.ac.uk/
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About Module 2 

Online tutorials

 

By now you should be familiar with your Tutor Group conference and be an 
active participant in the discussions and activities taking place there. As 
mentioned previously these are an important part of the course helping you 
to learn by practice, experience and dialogue. As you become more skilled 
at working together online the aim is to involve you in more complex group-
working tasks.
 

 

There is one extended online tutorial planned for this module and it will act 
as preparation for a group project in Module 3. As with Module 1 the exact 
timing will be at your tutor's discretion but it is likely to run around half way 
through the module and will take place over a number of weeks.

Specifically this tutorial should help you with the following:

 

 understand the concept of protocols;

 
appreciate the difference between 'open' and 'closed' worlds with respect 
to protocols;

 
negotiate and implement group working protocols in relation to a specified 
simple task.

Copyright © 2002 
The Open University



About Module 2 

The culture of the Internet

 

We have already defined the Internet as the global network of computer 
networks. This is true up to a point, but it misses out what is perhaps the 
most significant part of the system, namely the people who use it. The 
Internet is a great technological achievement. But it is also an incredibly 
powerful social system. It enables people to communicate and interact in 
ways that were never hitherto possible. It is also the first totally uncensored 
communications medium in history. And because it is an open-access 
system, anyone can join in provided they have access to some basic 
equipment and a communications link.

This means that the diversity of people and views on the network is as 
diverse as human life itself. For some beginners, this means that the Internet 
can seem an intimidating place at first - especially if their views about it have 
been shaped by sensationalist media coverage. Coming onto the Net for the 
first time makes some people feel they have had a very sheltered 
upbringing. It exposes them to people from very different cultures and 
backgrounds, with views unimaginably different from their own.

Like all social systems, the Internet subculture has evolved its own norms, 
codes of behaviour and established practices. One reason for studying the 
history of the network is that it helps to understand how these norms came 
about, and why.
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About Module 2 

Systems thinking

 

The Internet is a system, and in any system the behaviour of the whole 
cannot necessarily be inferred from the behaviour of its individual 
components. There is an old saying, 'the whole is greater than the sum of its 
parts', which goes some way towards expressing the same idea, though it 
ignores the fact that often the whole can be less than the sum of its parts.

This page seeks to provide a brief introduction to a way of thinking which 
takes this notion on board.

 

What is 'systems thinking'?

 

Basically, this is a way of looking at the world and the things in it which 
concentrates on wholes rather than on parts.

Systems thinking is based round a number of basic concepts centred on the 
idea of system.

 

What is a system?

 
The word 'system' is used a lot in everyday speech, and in many different 
senses. We need to be more rigorous, so I propose the following four-part 
definition:
 

 
A system is an assembly of components connected together in an 
organized way.

 
The components are affected by being in the system and are changed if 
they leave it.

 The assembly does something - carries out a task, fulfils a function.

 
The assembly as a whole has been identified by some observer who is 
interested in it.

Comments

 
This definition (which is used by Open University Systems courses) seems 
deceptively simple, but it has some important implications which are worth 
teasing out.
 

A system is an assembly of components connected together in an organized 
way

 

The emphasis here is on the word 'organized'. The components of a clock 
piled together on a table and awaiting assembly do not constitute a system. 
And they could be arranged in an organized manner, but still left 
unconnected. Only if they have been connected in an organized way can 
they properly be regarded as a system.



 

The components are affected by being in the system and are changed if 
they leave it

 

As an example, think of a physiological system you know well - your body. 
Its components are organs like the heart, lungs, liver, brain. Clearly they are 
affected by being in the system - and are certainly changed if they leave it.

What this implies is that the system as a whole must have properties which 
cannot be deduced or predicted from an inspection of the components done 
in isolation. These fundamental or system-level properties derive from the 
interaction of the components and are sometimes called emergent 
properties because they are seen as 'emerging' from the wholeness of the 
system.

As an illustration, consider the gas ammonia. It is a compound of two gases 
- nitrogen and hydrogen - both of which are colourless, odourless and 
tasteless. But when they are combined to form ammonia the resulting gas 
has an unforgettable, choking, pungent smell. One could say that the smell 
of ammonia is an example of an emergent property - that is to say a property 
possessed by the whole which is not possessed by either of the parts.

 

The assembly does something

 

This part of the definition covers two aspects of systems: firstly, a system is 
a dynamic entity; secondly for something to be legitimately identified as a 
system it must behave as if it has some purpose. Different observers may 
disagree about the purpose, incidentally. One person may think that the 
market in a commodity like sugar or coffee is an efficient system for 
matching supply and demand. Another may think the market is a system for 
oppressing workers in the Third World by depressing sugar or coffee prices.
 

The assembly as a whole has been identified by some observer who is 
interested in it

 

This brings out the notion that systems are, at base, personal constructs - 
personal orderings of reality (see the example about commodity markets 
above). Systems, someone once said, are often artefacts rather than 
discoveries: we create them, not stumble upon them. Different people can 
observe the same sets of components and perceive totally different kinds of 
system among them. As an illustration, the constellations (Orion, Sirius, the 
Great Bear etc.) that people perceive in the night sky are subjective 
groupings of a particular set of real-world objects in the sky.
 

Why is systems thinking needed?
 There are many reasons, but three in particular stand out:

 

 
Many difficulties and phenomena which arise in the world can only be 
understood by looking at them in systems terms.



 
Policy initiatives or managerial decisions which involve intervening in 
systems without understanding them may lead to unintended 
consequences.

 
The technical infrastructure of Western society requires the construction, 
maintenance and development of complex systems.

What's involved in systems thinking?

 

Essentially, thinking systemically. Note that I did not say systematically. The 
two words are quite different. 'Systemic' means of, or pertaining to, a 
system. 'Systematic' means having a method or a plan. A person could 
therefore be said to be thinking systematically without being in the least bit 
systemic, or vice versa.

Systems thinking isn't easy, partly because we are conditioned to think in 
exactly the opposite way - i.e. to look at things in isolation, to focus on 
components rather than whole-system behaviour. This kind of component-
focused approach is called reductionism, and it can be very powerful and 
helpful. It is, for example, the kind of thinking which underpins much of 
modern science. But it falls down when one is trying to understand the 
behaviour of wholes.

We also tend to think in simple cause-effect terms - i.e. to assume that a 
particular effect has a single cause. Yet many 'effects' in real life are the 
outcomes of a web of multiple causes.

Finally systems thinking is difficult because it's hard to take an all-
encompassing view of anything complicated.

Systems thinking involves trying to break free from this conditioning by 
encouraging us to:

 

 focus on wholes and emergent properties rather than components;
 pay greater attention to the ways components interact;

 

be willing to take multiple partial views of things. Imagine the Albert Hall 
with the stage set up for a concert by a large orchestra. Imagine also that 
the only way you can get a general impression (a holistic view) of the 
Albert Hall is by taking a slice through it. If you cut through near the edge 
you will learn something from the section - the shape of the roof, for 
example. If you take a horizontal slice you may learn a great deal more 
about the building and its function. The point is that it's impossible really to 
see the Albert Hall as a whole, but each slice gives an impression of the 
whole, even if it is only a partial view.

 
Look at things from different perspectives - the commissionaires (in the 
Albert Hall case), the orchestra conductor, the audience in the stalls, the 
students up in the 'gods', etc.



 
In the exercise in Section 1 you will be looking at different aspects of the 
Internet and trying to get a picture of the whole thing in all its unimaginable 
complexity and diversity.
 

How does systems thinking differ from other kinds of thinking?

 
It's different from reductionist thinking because it focuses on wholes rather 
than parts.

 
It tends to be synthetic (focusing on how things fit together) rather than 
analytic (focusing on taking things apart for further analysis).

 It's based on the use of a small number of basic concepts.
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Basic systems concepts

 

Environment: things external to the system which impact upon it.

Boundary: the dividing line between the identified system and its 
environment.

Feedback: information flow from one component of a system to another or 
others.

Control: action (often stimulated by feedback) designed to achieve a 
particular goal.

Hierarchy: a way of arranging components in successive subordinate 
grades or classifications.

Structure: the way components in a system are connected.

Process(es): the activity or activities which go on in a system.

Subsystem: a component of a system which itself may be viewed as a 
system.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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1.1 Introduction - the nature of the beast

 Let's start with a variation on an ancient parable.
 

 

A group of travellers wander into a thick forest - night falls and it becomes so 
dark they cannot see a thing and have to feel their way through the trees. 
Suddenly they hear the sound of an enormous creature blundering into the 
clearing where they are sitting. They can feel the earth shake under its 
footsteps and hear its sonorous breathing. But of course none of them can 
see the animal in all its glory. So they set about trying to find out what it is by 
feeling parts of it with their hands. One, feeling the trunk, declares it to be 
some kind of enormous snake. Another, feeling its tusks, says it is some 
kind of rhinoceros. A third, feeling the animal's leathery hide, deduces it 
must be a giant crocodile. A fourth ... - well we don't need to go on. You get 
the message. Each has a different impression of what the elephant is.

The Internet is like the elephant, and we are like the group of travellers who 
come across it. We all have our own peculiar ideas of what kind of beast it 
is. But our views are partial because the Net is unimaginably vast and 
diverse, and our time and experience and capacities for exploration are 
limited. Also, even our partial views may be clouded by prejudice or stories 
we have read in the press. And even those of us who have used the Net a 
bit will only have used parts of it - to send and receive e-mail, access a few 
sites on the World Wide Web, participate in a few discussion groups and 
maybe even join some online 'chats'.

So the first thing we need to do is to go exploring. We cannot hope to reach 
a comprehensive understanding of what the Internet is (except in the 
dictionary definition that it is 'the global network of computer networks'), but 
we can at least, like the travellers in the fable, get a better impression of 
some aspects of the network.

There is no 'right answer' to the question 'What is the Internet?' It is a lot of 
very different things to different people.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Most of your work for this section consists of exploring aspects of the 
Internet and reporting back (making notes for yourself and discussion with 
your fellow-students) on what you have discovered. In the next segment we 
will look at some suggested answers to the question:

 

 What is the Internet, really?

 
You will need to investigate these proposed answers for yourself, in the 
hope that, by the end of the section, you will have a better feel for this 
extraordinary phenomenon whose origins you are about to study.
 

  
  
  

  

The next segment will look at some of the range of possible 
answers to the question 'What is the Internet?', and you will 
get the chance to explore the different ways in which the 
Internet can be used: The Internet is...
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1.2 The Internet is...

 

Here are some answers people gave when they were asked: 'What is the 
Internet, really?'

...it's a giant encyclopaedia; it's a new kind of marketplace; it's an on-going, 
never-ending global conversation; it's a publishing medium; it's a global 
radio network; it's a way of distributing audio-visual material; it's a sub-
culture; it's a supercomputer; it's a global archive; it's a library; it's a new 
kind of artificial intelligence; it's a global museum; it's a vast teaching 
resource; it's an entertainment medium.

You can explore these answers using the links below to sites that reflect 
each view. You are not expected to visit all these sites, but you might 
like to sample a few. In the exercise that follows this segment, you will be 
asked to explore two of these sites in more detail so bear this in mind when 
you are browsing through them.

 

It's a gigantic encyclopaedia

 
The Net (and in particular the World Wide Web) contains an incredible 
amount of information on every topic under the sun. Here are some links 
which illustrate this:
 

 What is?

 
World Wide Words - Investigating international English from a British 
viewpoint

 
Encyclopaedia Britannica Online. Note: this site charges a monthly 
subscription, but offers a free trial search.

 Electric Libraries online encyclopedia.

 The Stanford Encyclopedia of Philosophy

 Free Online Dictionary of Computing

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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http://www.quinion.com/words/
http://www.quinion.com/words/
http://www.britannica.com/
http://www.encyclopedia.com/
http://plato.stanford.edu/
http://foldoc.doc.ic.ac.uk/foldoc/index.html


 Netlingo : an online dictionary

 Literary Resources on the Net

It's a new kind of marketplace

 
The Net is already a huge marketplace in which goods and services are 
sold. Here are some places where you can buy and sell:

 

Online booksellers
 Amazon Books

 Heffers

Online share information and dealing
 Electronic Share Information

 Charles Schwab

 Etrade

 NASDAQ

Online music stores
 CDNOW

Online auctions
 eBAY

 uBid

It's an on-going, never-ending global conversation

 

There are about 30 000 discussion groups (sometimes called Usenet 
newsgroups) which are global versions of the kind of conferences we run in 
FirstClass. Most of these discussions are completely uncensored and the 
topics are unimaginably diverse. Here is a site which gives you access to 
Usenet via the Web and enables you to search for discussion groups on 
subjects which interest you:
 

 Google Deja.com

It's a publishing medium

 
An incredible amount of material is published on the Net every day. Here are 
some links which illustrate this:

 

 
Arts and Letters Daily - this is a 'portal' or 'filtering' site which picks 
interesting stuff off the Web every day and assembles a page which links 
to the material its editors have identified.

Web editions of well-known print publications:
 The New York Times

 The Washington Post

 The Kuwait Times

 Al-Rai (Jordan)

http://www.netlingo.com/
http://www.netlingo.com/l
http://newark.rutgers.edu/~jlynch/Lit/
http://www.amazon.co.uk/
http://www.heffers.com/
http://www.martech-intl.com/best2/esi.htm
http://www.schwab-worldwide.com/Europe
http://www.etrade.co.uk/
http://www.nasdaq.com/
http://www.cdnow.com/
http://pages.ebay.com/
http://www.ubid.com/
http://groups.google.com/googlegroups/deja_announcement.html
http://www.aldaily.com/
http://www.nytimes.com/
http://washpost.com/index.shtml
http://www.kuwaittimes.net/
http://www.alrai.com/


 Al-Ahram (Egypt)

 Arab News (Saudi Arabia)

 The Guardian

 Bahrain Tribune

 The Daily Star (Lebanon)

 Technology Review

Regional information and business websites by well-known broadcasting 
>organizations 

 

AME Info 

Aiwa Gulf 

 

Magazines which only have an online existence:
 Salon Magazine

 Slate

 Feed

 Worldnews (search engine for e-zine articles) 

Web publications by well known broadcasting organizations:
 BBC News online

 CNN

 Public Broadcasting System

It's a global radio network

 

Through technologies like RealAudio, radio stations can broadcast to a 
global audience. Here are some links to radio stations available on the Net. 
(Note that these sites may require particular plug-ins in order to work on 
your machine, and that slow connections or network congestion can cause 
problems with audio reception over the Internet.)
 

 RadioTower: searchable directory of live Internet radio broadcasting.

 Shoutcast

 Classical King FM Seattle

 Classic FM (UK)

 RTE Ireland

It's a way of distributing audio-visual material

 

There's an incredible quantity of music on the Net. Much of it is available in 
a specially-compressed format known as MP3 which can be downloaded 
onto your hard disk and then played though a sound card and speakers. The 
record industry is extremely concerned about this, naturally, because some 
MP3 material is subject to copyright, so you should not download anything 
unless you are satisfied it is copyright-free material.
 

http://www.ahram.org.eg/weekly/
http://www.arabnews.com/
http://www.guardian.co.uk/
http://www.bahraintribune.com/
http://www.dailystar.com.lb/
http://www.techreview.com/
http://www.ameinfo.com/
http://www.aiwagulf.com/
http://www.salon.com/
http://slate.msn.com/
http://www.feed.com/
http://www.wn.com/?t=sitemap/index.txt
http://news.bbc.co.uk/
http://www.cnn.com/
http://www.pbs.org/
http://www.radiotower.com/
http://www.shoutcast.com/
http://www.king.org/
http://www.classicfm.com/
http://www.rte.ie/


 AudioGalaxy

 MP3.com

It's a subculture

 

In some ways the most significant thing about the Net is the people who use 
it. We will be examining this subculture later in this module, but you might 
like to have a look at one of the sites which best exemplifies the values of 
technically oriented Internet users.
 

 Slashdot

It's a supercomputer

 

Some people have had the ingenious idea of linking thousands of the 
computers which are hooked up to the Net to make a gigantic virtual 
supercomputer. At the moment, this project (sometimes called 
metacomputing) has been used to dramatic effect to crack heavily encrypted 
messages. Here's a link to the best- known metacomputing site:

 

 Distributed.net - the largest computer in the world.

It's a global archive

 

All of the documents which define the technical standards which govern the 
Internet are public documents which are held in online archives for anyone 
to consult. Here's a link to one of the definitive archives. (You will be coming 
back to it later in the module.)

 

 The Internet Engineering Task Force

It's a library

 
You can access the catalogues of virtually every major reference library on 
earth via the Net. Here are some examples:
 

 The Library of Congress

 Cambridge University Library

 The Bodleian Library, Oxford University

 
The Net also contains an astonishing number of texts which are available 
free online. Project Gutenberg, for example, has already made the entire 
text of thousands of books available for free downloading.
 

 Project Gutenberg

 The University of Washington's English Server (30,000 e-texts)

 The Internet Public Library

 Bartleby

It's a new kind of artificial intelligence

http://www.audiogalaxy.com/
http://www.mp3.com/
http://slashdot.org/
http://www.distributed.net/
http://www.ietf.org/
http://www.loc.gov/
http://www.lib.cam.ac.uk/
http://www.bodley.ox.ac.uk/
http://promo.net/pg/
http://eserver.org/
http://www.ipl.org/
http://www.bartleby.com/


 

It is widely believed that the source of human intelligence lies in the fact that 
our brain cells are massively interconnected. This has led some writers to 
speculate about whether the density of the interconnections of computers on 
the Internet might one day lead to the emergence of some kind of artificial 
intelligence. Here's a link to an interview with George Dyson, author of a 
book entitled Darwin among the Machines, which explores this idea.
 

 The Edge interview with Dyson

 

 [Source: Courtesy of Ted Goff. © 1997 Ted Goff. World Rights Reserved. Reproduced with 
permission.]

 

It's a global museum

 
Museums worldwide are rethinking their approach to displaying collections, 
and many now present 'virtual collections' on the Web. Here are some links 
to well known institutions which do this:
 

 The Smithsonian Museums

 The Alexander Graham Bell Papers at the Library of Congress

 The Louvre

 The National Museum of Science and Industry

It's a vast teaching resource

 

Teachers everywhere are discovering the richness of the Net as a source of 
material. Here are two examples of resources which could be used in 
teaching. One is a site containing a 'virtual' walking tour through some key 
Roman sites, with accompanying historical and architectural notes. The 
other is the Ellis Island Project. The site plans to make available online all 
the records of immigrants to the US who were processed through the 
reception centre in New York harbour in the 19th and early 20th centuries.
 

 Dead Romans

 The Ellis Island Immigration Museum

Other educational resources
 MCI MarcoPolo: Discovering a World of Information on the Internet

http://www.edge.org/documents/archive/edge21.html
http://www.si.edu/museums
http://memory.loc.gov/ammem/bellhtml/bellhome.html
http://www.louvre.fr/louvrea.htm
http://www.nmsi.ac.uk/Welcome.asp
http://home.nyc.rr.com/deadromans/walk/index.html
http://www.ellisisland.org/
http://marcopolo.worldcom.com/


 The Institute of Fiscal Studies Virtual Economy

It's an entertainment medium

 
Every day millions of people use the Net for entertainment purposes. Here 
are some links which illustrate leisure uses of the Internet:
 

 Soccernet

 Internet Movie Database

 Martial Arts Online

  
  
  

  
In the next segment you are asked to explore two of these 
sites further: Exercise - exploring the Internet  
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1.3 Exercise - exploring the Internet

 
In the previous segment 'The Internet is...' a range of views were presented 
about how different people see the Net, and you were given a large number 
of links to sites which exemplify these views.
 

The activity

 

Take another look at some these sites and explore them in more depth. 
Select one site which matches your view of 'what the Internet is' and one 
which surprised you or challenged your assumptions. Make notes under the 
three headings shown below for both of these sites.
 

 
A summary of what the site does, or what it's about.

 
Your own reactions to the material on the site, including a view about the 
reliability of the material and what you think the perspective of the site is, 
or if it has any bias.

 
Speculations about how the site might affect non-Internet based ways of 
doing the same thing (e.g. does the existence of online encyclopedias 
mean the end of print encyclopaedias?)

 

When you've completed the exercise, you should post your notes to your 
Tutor Group conference so that you can compare your thoughts with those 
of other members of your tutor group.

 

Comment

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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One site that matched my own expectations 

I looked at the Technology Review website. The format and content was 
what I had expected, rather like a magazine with articles about the latest 
developments in technology. It seemed like a reliable and authentic 
publication, associated with MIT so I felt the information would be up to date 
and useful. There is a print version of this publication available - I wondered 
if the readership would be more likely to switch to the online format given its 
content and the fact they are more likely to be online themselves.

One site that challenged my assumptions 

I decided to have a look at the Web as a marketplace. I've already done a lot 
of online shopping, but have never bought from an auction, so I went to ebay 
the online auction site, where you can bid for almost anything that other 
users have put up for auction. I was fascinated by the number of things 
people seemed to be selling but concerned about how I could trust the seller 
- I want to buy a saxophone but in the end decided I couldn't buy an 
instrument without having a look at it and trying it out first. However, I did 
register and left a bid for some ferry tickets to Ireland! This is certainly 
something I couldn't have done offline as nothing like this really exists.

 

  
  
  

  
The next segment covers some background to how the Net 
as we know it came about: The history of the Net  
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1.4 The history of the Net

 
The origins of the Internet go back quite a long way. This module tells the 
story by going through the following phases of its history in turn.
 

 

Prehistory: Ideas which led to the Internet, or which inspired the 
individuals who conceived and built the system. These mainly stem from 
one institution - the Massachusetts Institute of Technology (MIT) - and a 
group of extraordinary scientists and engineers who worked there. These 
included: Vannevar Bush, Norbert Wiener, Claude Shannon and J.C.R. 
Licklider.

 

ARPA and the ARPANET: The Advanced Research Projects Agency 
(ARPA) was a special agency within the US Department of Defense set 
up to fund and foster advanced research in a number of areas, including 
computing. In 1966 the Agency decided to construct an experimental wide-
area network which would link ARPA-funded research laboratories across 
the United States. The ARPANET was designed and built between 1967 
and 1972.

 

The Internet: The ARPANET was a single, monolithic network. The 
Internet as we know it today evolved from the ARPANET. The drive 
behind the 'internetting' project (which was also funded by ARPA) was to 
find a way of linking different networks together into a 'network of 
networks'. This took from 1973 until about 1983.

 

The World Wide Web: The Web was invented in CERN, the international 
high-energy physics laboratory in Geneva, in 1989. The technical 
infrastructure for the Web was in existence by 1991, but it was not until 
1993 with the launch of the first of the big 'browser' programs that the Web 
took off.

 

In addition to these four main episodes, two other developments are 
important if one is to understand the distinctive culture of the Internet. These 
are:

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Usenet News: This is basically the system of global online conferences 
(usually called newsgroups) in which much of the discussion that is held 
on the Internet takes place.

 

The Open Source Movement: This is a social movement, consisting 
mainly of expert programmers, who share a particular view regarding 
intellectual property and who have evolved a distinctive way of developing 
software.

  
  
  

  
The next segment explains how you will be using the set 
book in conjunction with the material on this site: The set 
book and its role
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1.5 The set book and its role

 

As we said in 'About Module 2', the set book for this module is A Brief 
History of the Future: The Origins of the Internet by John Naughton 
(Phoenix, 2000). The Course Team chose this book because it provides an 
overview of the development of the Internet from the origins and history of 
the ARPANET to the explosive growth of the World Wide Web. It also deals 
with the rise of Usenet Newsgroups - the global system of online discussions 
which are also an important part of the contemporary Internet - and the 
Open Source movement, another significant force in the evolution of the Net.

In addition to the set book (referred to as A Brief History from now on), there 
are web pages, links and exercises which give some additional background 
material to this story.

As in Module 1, we guide you through the various chapters of the set book, 
and provide extra pages which fill out essential background information or 
explain some concepts which are glossed over in the text.

 

How to use A Brief History

 

Different people have different learning styles. You may prefer to read a 
book in one go. If so, please feel free to do so. However, many people will 
find that there is too much to absorb in A Brief History in one sitting. For that 
reason we have tried to structure the use of it into different weeks. We have 
also tried to suggest those parts of the book that are absolutely essential, 
and those which are, in a sense, optional.
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In the next segment you will look in more depth at ideas of 
what the Internet is: Exercise - exploring cyberspace  
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1.6 Exercise - exploring cyberspace

Outline

 

This exercise will enable you to explore in more depth 'what the Internet is' 
by introducing you to some visual representations or maps. It should help 
you with gaining an understanding of how the Internet is structured and the 
wide diversity of perspectives that it can be viewed from.
 

Background

 

One of the things that people find most difficult in understanding what the 
Internet is, is how to visualize it. The following link is to a website that brings 
together a collection of 'maps' and diagrams. The first page shows the 
historical development of the Net from its earliest beginnings. You will learn 
more about the organizations and terms that are used in these illustrations in 
the next section. Other pages illustrate the Internet using different 
perspectives and methodologies such as geography, literature and cinema, 
and include diagrams of physical network connections as well as maps of 
virtual worlds.
 

The activity

 
Explore the Atlas of Cyberspaces website. Which type of map do you find 
the most appealing and interesting?
 

Comment

 

I found a map showing submarine cable systems across the globe. This 
really brought home to me the sheer scale of the Internet and the distances 
involved for information travelling to get to my desktop from, for example, 
Japan. I also liked the maps of virtual worlds, or MUDs, which seemed very 
convincing, even though I knew they were imaginary. The maps showing the 
historical development of the Internet were fascinating, making it easier for 
me to envisage the evolution of the Net.
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You should read the summary of this section next: What is 
the Net anyway? - summary  
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1.7 What is the Net anyway? - summary

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 How would you answer the question 'what is the Internet'?
 What does cyberspace 'look' like?

 
Referring back to 'About Module 2', why do you think it might be useful 
think about the Internet as a system?

Quick review
 By the end of this section you should:

 

 
have started to develop an understanding of what the Internet is and what 
the rest of the module is going to be about;

 
be aware of the main stages of the development of the Internet which will 
form the structure of the rest of the module;

 
know something about systems thinking and how this applies to the 
Internet;

 have had the opportunity to do some exploring;
 know about the set book and its role within this module.

  
  
  

  

This is the end of Section 1. You should refer back to the 
Study Guide to make sure you have done all the work 
associated with this section. Then you should move on to 
Section 2: ARPANET - the beginnings
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2.1 ARPANET: the beginnings - introduction

 

In this section you will follow the story of the very first computer network, 
ARPANET. (Look back at Module 1, Section 8 if you want to remind yourself 
about networks.) It was upon this first network that the concept of the 
Internet was later developed. The story will include:
 

 the institutional and intellectual origins of the ARPANET;
 the development of packet switching;
 the evolution of the design for the network.

 
The material in this section is based on selected readings from Chapters 4-7 
of A Brief History, supplemented by additional resources on these web 
pages.
 

 

Chapter 4, 'Origins', begins with the ideas that influenced the origins of the 
Internet. It traces the early roots of the Internet in the ideas of Charles 
Babbage, Vannevar Bush, Norbert Wiener and Claude Shannon and then 
goes on to introduce one of the key people in the story - J.C.R. Licklider. 
The chapter explains the motives which drove the development of the first 
computer network, and the technological ideas which underpinned the 
design. It also provides some background material about the history of 
interactive computing and time-sharing.

 

Chapter 5, 'Imps', describes the setting up of the Advanced Research 
Projects Agency (ARPA) by the US Government and the development of 
the very first networking experiment, introducing some of the key 
characters such as Larry Roberts, Bob Taylor and Wesley Clarke.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Chapter 6, 'Hot Potatoes', deals with Paul Baran's work on resilient 
networks at the RAND Corporation between 1960 and 1965. It was as a 
result of this work that Baran invented the basic technology needed for the 
ARPANET. The chapter also introduces some important technical ideas 
(the distinction between analogue and digital signals, for example).

 
Chapter 7, 'Hindsight', uses Thomas Kuhn's concept of a 'paradigm' to 
explore the reasons why the telecommunications establishment of the 
time rejected the new ideas.

  
  
  

  
The next segment provides an overview of the key figures 
and ideas that influenced the early Internet pioneers: So, 
who thought of it first?
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2.2 So, who thought of it first?

 

Chapter 4, 'Origins', of A Brief History, outlines the life stories of the key 
figures who were to become involved in the development of the Internet. 
Although the invention of the first computer did not happen until midway 
through this century, technological innovation always builds on previous 
knowledge, and computers are no exception. Charles Babbage's analytical 
engine, which he invented in the 1830s, is often seen as the precursor to the 
modern computer, but this in turn links to other technologies. Babbage's 
engine borrowed from the Jacquard loom and its punch card system, 
invented in 1804. And if we are searching for the roots of the Internet, we 
have to go further back still; rather than looking for a linear explanation for 
the origins of the Internet (first X invented this and then Y invented the 
other...) John Naughton suggests that we look at human creativity as a kind 
of 'primordial soup' - the ideas behind the Internet were the result of the 
coming together of some great thinkers in a 'seething cauldron'. As you read 
the section of the book recommended below, make a note of who these 
thinkers were and where the 'seething cauldron' that he refers to was 
located.
 

 
Read Chapter 4, 'Origins', pages 49-66, of A Brief History now, 
making notes as you go.

 

 

As well as telling us the life stories of two intriguing characters - Vannevar 
Bush and Norbert Wiener - this section brings up some other important 
points that we will come back to later in this module. The section describes 
how the Internet as a whole concept was not 'invented', but evolved through 
the coming together of many ideas and theories.
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Vannevar Bush's work The Memex, which was put in a drawer and 
forgotten from 1939 to 1945 as a result of the Second World War, became 
one of the most influential texts in the creation of the World Wide Web. 
You will get a chance to read this text for yourself later in this module.

 

Norbert Wiener's work on control systems for anti-aircraft guns during the 
Second World War led him to recognize the importance of feedback and 
to publish his famous work Cybernetics: Control and Communication in 
the Animal and the Machine in 1948. One of his key ideas was that it was 
in the 'boundary regions' of science, i.e. where different disciplines 
overlapped, that new ideas and research would best be generated. 
Although we have many opportunities for interdisciplinary study these 
days, Wiener's idea was quite revolutionary at the time and the 
subsequent history of the Internet is full of people with a diversity of 
academic backgrounds.

 

Claude Shannon's model of the process of communication created a 
scientific basis for communications theory and was important for the later 
development of error-correction codes. His original model contained five 
elements in a series: an information source, a transmitter, a transmission 
channel, a receiver and a destination. The model also raised the concept 
of redundancy in communication which was to prove vital in the later 
design of the Internet.

  
  
  

  
The next character in our Internet story is J.C.R. Licklider, 
who features in the next segment: Interactive computing and 
time-sharing

 

      

 
Copyright © 2002 
The Open University

javascript:document.PAGEDATA2.modedata.value=0;document.PAGEDATA2.mode.value=0;document.PAGEDATA2.submit();


 

 

  

  

  

  

  

  

  

Module 2 Section 2 

 2.1 ARPANET: the beginnings - 
introduction  

 2.2 So, who thought of it first?  
 2.3 Interactive computing and time-

sharing  

 2.4 The ARPA story  
 2.5 A survivable network  
 2.6 Origins of packet-switching  
 2.7 Circuit switching vs. packet 

switching  

 2.8 Shifting paradigms  
 2.9 Exercise - finding and using a 

primary source  

 2.10 ARPANET: the beginnings - 
summary  

  

2.3 Interactive computing and time-sharing

 

One of the most important figures in the story of the Internet is J.C.R. 
Licklider, or 'Lick' as he was known to most people. He came to computing 
at a time when the majority of people thought computers were vastly-
expensive and cumbersome calculating machines. The idea of individuals 
having computers to themselves was unheard of. Furthermore, computers 
operated only in batch mode (see Module 1, Section 1.6). Licklider was one 
of the first people to appreciate that computers were machines with which 
humans could fruitfully interact - and he owed that insight to experiences he 
had at MIT.
 

 
Read the following two excerpts from Chapter 4 of A Brief 
History to discover more about these two themes, interactive 
computing and time-sharing, making notes of the main points.

 

 
Pages 66-70 on Whirlwind and SAGE computing systems. These were 
military computer systems and the first computers with which it was 
possible to have some kind of direct interaction.

 
Pages 71-76 on time-sharing as a way of ending the tyranny of batch 
processing and giving users more direct access to computing facilities.

Comments
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The Whirlwind and SAGE projects were both funded by US Air Force in 
response to the Cold War (tensions between United States and Soviet Union 
in the late 1950s and early 1960s) which as we shall see later, provided the 
impetus for vast amounts of US Government funding for computing research 
during this period.

While working on these projects at Lincoln Labs, MIT, between 1950 and 
1962, Licklider developed his ideas about the co-operative aspects of 
human-computer relationships. In 1960 he published 'Man-computer 
symbiosis', a paper which argued that humans and computers working 
together would result in better decision making, and recognized the intimate 
relationship that would form between people and technology.

The first time-sharing computer was set up at MIT in 1957 by John McCarthy 
- as well as enabling more efficient use of the large expensive computers of 
the day, it also encouraged the start of a new co-operative way of working 
and the emergence of computer networked communities which were to 
proliferate with the development of the Internet.

 

Further reading

 
The complete text of Licklider's 'Man-computer symbiosis' paper is available 
online in Acrobat pdf format.
 

  
  
  

  
The next segment describes the setting up of the first real 
infrastructure of the Internet: The ARPA story  
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2.4 The ARPA story

 

As you progress through this module, you will see that it is impossible to try 
to pinpoint precisely when the Internet first 'started'. What is clear, however, 
is that there were a number of independent strands developing 
simultaneously which were able to provide the optimum conditions for the 
idea of the Internet to come about and evolve. We have already seen some 
of the ideas about networking computers which were being circulated during 
the 1950s. These intellectual origins were clearly important, but could not 
have gone any further without the resources to research and develop the 
technologies to implement them. Resources (i.e. time, people and most 
importantly money) were made available at a crucial time as a result of 
political developments, in particular the hostility between the Soviet Union 
and the United States in the 1950s and 1960s, known as the Cold War.

As a response to the Soviet Union launching the first space satellite in 1957, 
the US Government set up the Advanced Research Projects Agency in 
order to boost the research and development capacity of American 
scientists. This organization, known as ARPA, began as a way to catch up 
with the Russians in the space race, but became the vehicle through which 
computer scientists across the United States got funding to research and 
develop the first computer network known as the ARPANET.

Details of the story are told in Chapter 5 of the set book A Brief History 
which you should try to read in full. You will encounter some of the key 
people who drove this vision forward. We have already met J.C.R. Licklider 
('Lick') who from MIT went on to join ARPA in 1962. Two others whose input 
was crucial to the development of the ARPANET were Bob Taylor and Larry 
Roberts.
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 Read Chapter 5, 'Imps' of A Brief History.

 

Comments

 

Once again we can see the legacy of ideas within an institution. In the same 
way as he had inherited and absorbed the ideas and visions of his 
predecessors at MIT, Lick left his own mark during his years at ARPA. When 
he was recruited from MIT to work at ARPA in 1962 Licklider's priority was 
still to work on time-shared computers, and it was his obsession with 
interactive computing which laid foundations for Internet developments of 
the future. By the time Bob Taylor was appointed Director of the ARPA 
Information Processing Techniques Office in 1965 he had been heavily 
influenced by Lick's ideas about interactive computing. Larry Roberts who 
had built the TX-2 computer at Lincoln Labs at MIT was also inspired by 
Lick's vision.

The design of a network and how each computer is connected to another is 
known as its topology - a term borrowed from map-reading which is used in 
local area networks (LANs) as well as in Internet networking.

Here is a Flash animation which describes the advantages and 
disadvantages of three common network topologies: Network animation.

We will pick up Wesley Clarke's proposal for the network topology, which is 
discussed towards the end of Chapter 5, later in this module, so don't worry 
too much if you haven't managed to read to the end of the chapter.

 

What do you think?

 
Would these developments have happened without the financial support 
of the US Government in the political climate created by the Cold War?

 
Can you think of any other everyday technologies that have started out as 
military research projects?

 
Have a think about these questions and send a message to your Tutor 
Group conference.
 

  
  
  

  
The next segment describes how RAND set about 
developing A survivable network  
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2.5 A survivable network

 

You saw in the last section how political developments enabled the setting 
up of ARPA. At the other side of the United States, a similar concern with 
national security issues acted as the stimulus for the development of a 
design or topology for the network. Paul Baran at RAND was given the task 
of designing a communications network that would survive a nuclear war. 
His ideas and conclusions were to lead to a fundamental shift from 
analogue to digital communications, which was another crucial step in the 
evolution of the Internet. Analogue and digital will be explained in the next 
segment.
 

Centralized, decentralized and distributed networks
 Baran started from three simple propositions:

 

 
Avoid centralization - because any centralized system can be disabled by 
a single well-aimed strike.

 Build a distributed network of nodes, each connected to its neighbours.

 
Build in a significant amount of redundancy in the interconnections (i.e. 
have more connections than you strictly need for normal communications).
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 Network topologies
 

 
Now read Chapter 6, 'Hot potatoes', pages 95-99, of A Brief 
History.

 

Comments

 

Baran published his ideas about a survivable network in the open literature 
in 1965. The US Government felt they would be safer if the USSR also had 
a survivable command and control system!

The decision to go for a distributed network had an important consequence - 
the network would have to use digital rather than analogue signals 
because otherwise the signal quality would deteriorate too quickly. We will 
come back to this in the next section.

 

  
  
  

  

In the next segment you will learn about how at the same 
time as Paul Baran was developing his work, Donald Watts 
Davies was independently working along very similar lines: 
Origins of packet switching.
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2.7 Circuit-switching versus packet-switching

 
You have seen how Paul Baran and Donald Watts Davies developed the 
concept of packet-switching, but what advantages did this hold?
 

Circuit-switching

 

The public telephone network is officially known as the Public Switched 
Telephone Network (PSTN). The function of the network is simply to connect 
the wires of two telephones (or compatible devices such as fax machines or 
modems), so that sounds coming from one end are transmitted to the other. 
This is called a 'circuit-switched', or more simply 'switched', network 
architecture. The way in which this is done has changed over time - human 
switchboard operators were replaced by mechanical processes, and later by 
computerized switching equipment; meanwhile, optical (glass) fibre has 
replaced much of the copper wiring,
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Circuit-switching 

While this system is very reliable (just think how rarely the system fails to 
connect you when you have dialled correctly), it is also extremely inefficient 
and expensive because the connection is made at the beginning of a 
conversation, fax transmission, or modem session, and is maintained until 
the connection is terminated. This means that a certain portion of the 
network is reserved exclusively for that conversation whether or not 
communication is actually taking place at any given moment. If one party 
puts down the phone handset (i.e. without actually hanging up and breaking 
the connection) or is silent, or neither computer is sending or receiving data 
for a period of time (as is the case when using the Internet), that circuit as 
well as the ports on the phone switches between the two devices are still 
unavailable for other activity even though they are not being used at that 
particular moment. Since it is estimated that up to 50% of a typical voice 
conversation is actually silence, clearly a tremendous amount of network 
capacity is wasted. (Put another way: a company must build double the 
network it really needs for a given number of simultaneous calls at double 
the cost.)

 

Packet-switching

 

Instead of keeping a connection open for the entire length of the call, packet 
networks break the digital stream of ones and zeros into chunks of the same 
length. These chunks, or 'packets', are then put in the computer equivalent 
of an envelope, with some information such as the origin and destination, or 
'addresses', of the packet, and a serial number that indicates the sequence 
number of the packet or its 'place in line'. In the place of switches which 
merely connect and disconnect circuits, packet networks use routers - 
computers that read the address of a packet and pass it to another router 
closer to the destination. At the destination, a few thousandths of a second 
later, the packets are received, reassembled in the correct order, and 
converted back into the original message. Here is an illustration of how it 
works.
 

 

 



 

 

Sending a message over a network as a series of packets 

The routers in a packet-switched network are permanently connected via 
high-speed lines. This may seem expensive at first sight, but it makes sense 
economically (and technically) if the network is heavily used, i.e. effectively 
flooded with packets.

 

 
Here is a Flash animation that looks at the different types of switching and 
the comparative advantages and disadvantages of each: Circuit switching vs.
packet switching

 

  
  
  

  

The next segment will look at how difficult it can be for new 
ideas in technology, such as packet-switching, to be 
accepted. Often it means changing our whole way of 
thinking about a problem: Shifting paradigms
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2.6 Origins of packet-switching

 
This segment covers the development of packet-switching by two different 
people working independently of one another.
 

 
Paul Baran's work on resilient networks at the RAND Corporation between 
1960 and 1965 in which he invented the basic technology needed for the 
ARPANET.

 
Donald Watts Davies's independent invention of packet-switching at the 
National Physical Laboratory in London in 1965.

 Read the following sections from A Brief History:

 

 Chapter 6, 'Hot potatoes', pages 102-109.

 
Chapter 8, 'Packet post', from the last paragraph on page 126 to the end 
of the first paragraph on page 131.

Comments

 

So, Baran had the idea of sending messages in standard sized blocks which 
could be reassembled at the other end (like container lorries taking cargo 
and goods). He proposed a system of 'hot potato routing' - a rapid store and 
forward routine which took in message blocks and passed them on as 
quickly as possible. Using an 'algorithm' (i.e. a computerized procedure) he 
devised a constantly updated table containing data about how many hops 
were needed for a message to reach every other node in the system. 
Baran's design for the system was completed in 1962 - 'a network of 1024 
switching nodes which sent and received message-blocks via low power 
microwave transmitters mounted on small towers' ( A Brief History page 104).

Meanwhile, somewhere in England...
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Davies's proposal for packet switching was remarkably similar - he specified 
that each data packet should contain data plus an additional check digit, a 
header and a sequence number. He gave a public lecture and published a 
paper outlining the design of the system in 1966. In 1967 he set up local 
area network of ten computers at NPL with Roger Scantlebury.

 

Additional notes on communication technologies

 

These developments require you to be familiar with some important 
technical ideas (the distinction between analogue and digital signals, and 
between circuit-switching and packet-switching). Take a look at the 
additional resources suggested below which explain these concepts.
 

Additional resources

 

This resources page explains the terms analogue and digital and suggests 
some of the advantages attached to going digital: Analogue and digital 

Here is a Flash animation that explains analogue to digital conversion: 
Analogue to digital conversion 

 

  
  
  

  
The next segment looks at the advantages of using packet 
switching: Circuit-switching versus packet-switching  
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2.8 Shifting paradigms

 

In Chapter 6, 'Hot potatoes', you learned about the extraordinary reluctance 
of AT&T to accept Paul Baran's ideas about message switching. This is 
arguably one of the most striking aspects of the story of the Internet. To us it 
seems absurd that the AT&T people failed to grasp the importance of digital 
switching. It is important to remember, though, that this is partly a 
consequence of the fact that we always write history with the benefit of 
hindsight. We must accept that AT&T were not fools or idiots - any more 
than we are today.
 

 
Read Chapter 7, 'Hindsight', from A Brief History. This chapter 
describes how accepted ideas about technology have had to 
change in order to make room for new developments.

 

 

This phenomenon crops up again and again in the history of technology - of 
people coming up with good ideas and inventions which are overlooked or 
ignored or rejected at the time, only to be adopted or recognized many years 
later. To some extent this is because technological development and 
deployment do not take place in a vacuum - in order for a technology to be 
accepted, the economic, social and legal circumstances must be right. The 
basic technology of the fax machine, for example, was in place by about 
1880. But the fax machine did not become an everyday object until the 
1980s. A whole raft of marketing, regulatory, miniaturization and 
manufacturing changes had to happen before the mass-production and 
marketing of the technology became feasible.

There are also intellectual reasons why people cannot - or refuse to - see 
the advantages of a new technology. This is because they are locked into an 
older mindset and find it difficult to break out of it. The celebrated historian of 
science, Thomas Kuhn, called this mindset a paradigm and proposed a way 
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of looking at intellectual progress based on it. Kuhn described this kind of 
progress as a process of paradigm shift. In Chapter 7 of A Brief History 
John Naughton uses Kuhn's approach to try to explain why Baran had such 
a problem with AT&T.

If you look at it from this view point, the difficulty was that acceptance of 
Baran's ideas required not one but two 'paradigm shifts'.

 

 
A move from a paradigm based on analogue communications to one 
based on digital principles.

 
A move from the circuit-switching technology which dominated analogue 
telephony to the packet-switching technology envisaged by Baran and 
Davies.

Comment

 

You may have already read the additional resource explaining the difference 
between analogue and digital communications. If not, read pages 99-102 of 
A Brief History now, bearing in mind Kuhn's ideas about paradigm shifts.

What do you think was the impetus for the change from analogue to digital 
communications? You might like to look back to the notes about Paul Baran 
in Sections 2.5 and 2.6.

 

  
  
  

  
The next segment is an exercise aimed to give you practice 
in using Web-based resources for research : Exercise - 
finding and using a primary source
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2.9 Exercise - finding and using a primary source

Outline

 
Historians deal with two kinds of source:

 

 
Primary sources: These are actual documents, transcripts, letters, papers 
which are relevant to a particular investigation.

 
Secondary sources: Descriptions of, commentaries on, or interpretations 
of, primary sources.

Outcomes
 The exercise should help you with the following:

 

 finding resources on the Internet to use in your assignments;
 using quotations from the Net with appropriate references.

Background
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One of the interesting things about studying the history of the Internet is that 
most of the primary sources are themselves available online.

In this exercise you will experience the thrill of finding and using such a 
primary source yourself.

The documents you are seeking are the RAND technical reports that Paul 
Baran (and some of his colleagues) wrote between 1960 and 1965 under 
the general umbrella title of 'On Distributed Communications'. All but two of 
these reports are available on the RAND website. (The others were 
classified.) In pre-World Wide Web days, the only way you could consult 
them would have been to travel to Santa Monica and visit the RAND library, 
or to request copies of them via the Interlibrary Loan Service. Both would 
cost money and take time.

But now you can consult these primary sources without leaving your home, 
courtesy of the Web.

 

 

 [Source: Courtesy of Randy Glasbergen. © 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

The activity

 
Carry out the following instructions.

 

 

1 Go to RAND's list of Baran's Technical Reports.

2 Then go to Report VI. 'Mini-cost microwave', RM-3762-PR.

3 Scroll quickly through the entire document to get an overall feeling for its 
structure.

4 Then go to the section entitled 'Layout of entire network' (this is part of 
section VII, Antenna siting and erection) and do the following tasks:

(a) Copy Baran's overview of this section from 'The first cost estimates for 
the network ...' down to '... will be small compared to some of the items 
enumerated below, and will not be described further at this time.' and paste 
it into your notes. Insert speech marks around your quotation and put the 

http://www.rand.org/publications/RM/baran.list.html


whole quote into italics. 

Now add the URL (address of the website) that the quotation was taken from 
and the date it was accessed

(b) Take a copy of Figure 30 (the illustration of the tower base), save it to 
your hard disk, and then insert the image in your notes.

Note: If you are unsure about how to capture an image from a web page see 
the resources page: Capturing images from the Web. Once again, add the 
URL and date accessed underneath the image.

 

  
  
  

  
The next segment is: ARPANET: the beginnings - summary
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2.10 ARPANET: the beginnings - summary

 
In this section you have looked at how the ARPANET, the first part of the 
infrastructure of the Internet, began.
 

Conference

 
You might like to discuss the following in your Tutor Group conference or the 
T171 Forum:
 

 
How influential were the ideas of Bush and Wiener and others on the early 
Internet developers?

 
Why were the two concepts of time-sharing and interactive computing so 
important to the development of the Internet?

 
Why did the design of a distributed network lead to the decision to switch 
from analogue to digital communications?

 
What are the key differences between circuit-switching and packet-
switching?

Quick review

 
You should now be familiar with the key personalities and institutions 
involved as well as some of the important ideas that influenced them and led 
to the technological developments.
 

 the ideas of Vannevar Bush and Norbert Wiener
 the importance of MIT
 the setting up of ARPA
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 J.C.R. Licklider and his vision
 Paul Baran and Donald Davies
 circuit-switching and packet-switching
 analogue and digital communications
 Thomas Kuhn's ideas about paradigm shifts

  
  
  

  

This is the end of Section 2. You should refer back to the 
study guide to make sure you have done all the work 
associated with this section. The next segment is Section 3: 
Making the Net work
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3.1 Making the Net work - introduction

 

In this section you will discover how the ARPANET grew from its early 
beginnings into a sustainable network. You will also learn about some of the 
key principles in its design that were to enable the Internet to expand to such 
a phenomenal size in later years. The section is based mainly on material 
from Chapter 8, 'Packet post', and Chapter 9, 'Where it's @', of A Brief 
History, plus some additional web pages about the protocols which 
underpinned the network.
 

 
Chapter 5, 'Imps': here we briefly look back at the end of Chapter 5, which 
describes the development of the network topology and creation of 
'interface message processors' or IMPS.

 

Chapter 8, 'Packet post': we will then be looking at the latter part of this 
chapter, which describes the setting up of the Network Working Group. 
This was responsible for developing the first protocols using the Request 
for Comments (RFC) procedure.

 

Chapter 9, 'Where it's @', focuses on the development of e-mail, 
something which vastly increased the numbers of people using the 
Internet system. Ray Tomlinson sent the first machine-to-machine e-mail 
in July 1970, and by 1973 three quarters of the traffic on the Net was e-
mail. Tomlinson pioneered the use of the @ symbol to distinguish the 
'sender' part of the e-mail address from the network ID. This chapter also 
describes the so-called 'header wars' which were resolved in 1975 by a 
new Message Transmission Protocol.

  
  
  

  
The next segment will look at how the concept of connecting 
computers together as part of a network came about: 
Building the network
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3.2 Building the network

 

We have already seen in Chapter 5 of A Brief History that Larry Roberts at 
ARPA had drawn up plans to link up computers in the United States and 
presented these at the Gatlinburg conference in 1967. However, there were 
still obstacles to be overcome before the network could actually become a 
reality.
 

 
Read again the end of Chapter 5,'Imps', pages 88-91, of A Brief 
History to remind yourself of this part of the story.

 

Comment

 

Wesley Clark's suggestion of inserting a small computer between each host 
and the network of transmission lines was crucial in getting the network 
accepted by the people operating the host computers in the network. In 
effect it would create a sub-network with small identical nodes all interacting 
with one another. These were to be called 'interface message processors' or 
IMPs. The IMPs' role would be to send and receive data, check for errors, 
route messages and verify that these messages had reached their final 
destination.
 

 

ARPA sent out a request in 1968 for proposals to build the first network. The 
bid was won by a firm called BBN (Bolt, Beranek and Newman) which had 
close links with MIT. Their contract, to build four IMPs, began in January 
1969. By October two IMPs were in place - one at UCLA and the other at 
Stanford Research Institute - and the first network experiment took place. 
You can read more about this in the following extract:
 

 Read Chapter 8, 'Packet post', pages 131-133, of A Brief History.

 

Comment

 
This part of the story brings up some wider issues which you should be 
aware of:
 

 

We met the concept of systems thinking in the introduction to this module, 
'About Module 2'. As the network developed, its designers began to 
realize that whole-network behaviour might contain some nasty surprises 
of which they might be unaware.
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Two core aspects of the network design were error correction and 
adaptive routing.

 

The decision to avoid trying to build facilities for host-to-host (i.e. end-to-
end) checking. The BBN team stuck firmly to Wesley Clark's initial ideas. 
But, interestingly, it was the thing which had to be changed in moving to 
the Internet. This idea may puzzle you just now, but it will become clearer 
later in the module when we examine how the transition to 'internetting' 
was made.

  
  
  

  
The next segment will look at the protocols that govern the 
Internet: Protocols  
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3.3 Protocols - what they do and why they matter

 

 

 
Read pages 133-138 of Chapter 8, 'Packet post', of A Brief 
History, which describes how the ARPANET protocols were 
created by the members of the Network Working Group.

 

Comments

 

A protocol is a kind of standard. In Module 1 you were introduced to the 
importance of standards in the development of the PC industry. Technical 
standards create a stable environment in which programmers and 
manufacturers can operate. You also saw that these standards can be 
arrived at in two different ways: by agreement of international or professional 
bodies; or de facto, as a result of one company's dominance in a particular 
market.

The protocols which govern the Internet are also technical standards, but 
they are not de facto ones in the way, say, the IBM PC was in the computer 
industry. Rather they are consensual standards agreed on by a community 
of researchers working co-operatively.

 

What is a protocol?

 

A protocol is a set of rules which determine how two or more entities interact 
and communicate. For example, in real life, when two English people are 
introduced to another they will shake hands and say something like 'How do 
you do?'. But if two Japanese people meet they will bow to one another. 
They have different protocols governing social behaviour. Similarly, in some 
societies it is considered aggressive to look people directly in the eye, while 
in others not looking them in the eye is taken as a sign of evasiveness. If 
people don't understand the protocols which govern a particular social 
interaction, all kinds of misunderstandings can result.

Much the same applies to computers. When two machines wish to 
communicate they also need a set of rules to govern how it is done. 
Protocols provide these rules. The Net is governed by scores of such 
protocols. To read this page, for example, you have used the HTTP protocol 
(Hypertext Transfer Protocol) to request and receive it, and the TCP/IP set 
of protocols to actually transfer the data that makes up the request and the 
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page. (Note: We will explore TCP/IP more fully later on.)

Many of the Internet protocols are (inevitably) concerned with passing 
messages. Typically they will specify the format that a message must take, 
and the way in which computers must exchange a message within the 
context of a particular activity, such as exchanging e-mail, establishing 
remote connections, or transferring files. In the case of an e-mail message, 
for example, both the format of the electronic mail message and the way that 
it is transmitted across the network are described and governed by protocols 
which ensure that electronic mail messages are correctly formatted and 
transmitted from the originating computer to the destination computer.

Some of the protocols used today on the Internet are:

 

 Simple Mail Transfer Protocol (SMTP) - to send and receive electronic mail
 File Transfer Protocol (FTP) - to transfer files between computers

 
Hypertext Transfer Protocol (HTTP) - to transmit information on the World 
Wide Web

 
Network News Transfer Protocol (NNTP) - to transmit network (Usenet) 
news. (You will encounter Usenet later in the module.)

 

Because the Internet is much more complex than its predecessor, the 
ARPANET, was, its protocols are necessarily more numerous and diverse. 
What the students of the Network Working Group did was to create a 
Network Control Protocol (NCP) which enabled different hosts on the 
network to communicate. Without such a protocol, there would have been no 
network. The other two protocols they developed in the early days were 
Telnet, for logging in to remote hosts, and File Transfer Protocol (FTP), for 
secure transfer of files between hosts. As you can see from the list above, 
the latter is a protocol still used on the Internet.
 

Protocol layers

 

Communication via computers involves many processes at different levels, 
from passing signals down cables or over wireless or fibre-optic links, to 
formatting messages. Thus it is necessary to have many protocols to deal 
with all these different actions at different levels - a 'layered' approach. This 
design philosophy is something we will look at in more detail when we come 
to look at the TCP/IP protocols which are at the heart of the Internet, but for 
now here is an illustration of what the layered approach means in general 
terms.
 

Layer 
name 

What goes on in this layer Typical protocols 

Application E-mail formatting, file transfer, 
remote login 

FTP, Telnet, SMTP 

Transport Breaking messages into packets, 
routing messages 

TCP 

Internet Assigning and resolving Internet 
addresses 

IP 



Subnetwork Passing packets round a local area 
network on their way to an Internet 
router 

Ethernet 

Link Setting up a connection between 
the transmitting computer and the 
Internet (e.g. by dial-up modem) 

PPP, SLIP 

Physical The medium which carries the 
signals 

RS232 (serial cable), 10BaseT 
(Ethernet), fibre optic, etc. 

 

One of the most important aspects of this part of the story is the 
development of a new co-operative way of working which you will meet later 
on when we discuss the Open Source Movement. The Network Working 
Group used this method to evolve a whole set of protocols for the new 
network. Two of the key people in this development were Vint Cerf and Jon 
Postel. Below is a link to Vint Cerf's obituary of Jon Postel.
 

Further reading
 Vint Cerf's obituary of Jon Postel

 

  
  
  

  
The next segment looks at how co-operative ways of 
working helped set the technical standards needed for the 
Net to operate: Evolving the network protocols
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3.4 Evolving the network protocols

 

In the previous sections you read about the implementation and installation 
of the first nodes of the ARPANET and the evolution of the first network 
protocols. One of the most important aspects of this part of the story is the 
development of a new co-operative way of working which you will meet later 
on when we discuss the Open Source Movement. The key points in this 
episode are:
 

 
The establishment of the Network Working Group and its unique way of 
working.

 
The evolution of the network protocols.

 
The introduction of individuals who would play significant roles in the 
evolution of the Internet - notably Steve Crocker, Jon Postel and Vint Cerf.

 

We have already seen the importance of protocols in the development of the 
emerging Internet. In the early ARPANET, most of the 'hosts' were 
incompatible machines with different operating systems, CPUs and 
instruction sets. If they were to be able to communicate with one another via 
the sub-network of IMPs, they needed common protocols. Without such 
protocols the network could not have worked as a system. The most urgent 
need was for a 'host-to-host' protocol which would enable a user at one site 
to use a host at another site. A group of graduate students from different 
universities who were all working on the initial host sites met in 1968 to 
discuss how the finer details of the system would work. One of them, Steve 
Crocker, wrote up the gist of what they had discussed and sent it round with 
a label 'Request for Comments' (RFC). This became the style and format for 
the development of all the subsequent networking protocols and the group 
began calling itself the Network Working Group (NWG) VInt Cerf and Jon 
Postel were members of this original group. Postel was later to play a pivotal 
role in the development of the Net, as the Editor of its RFC (working papers) 
archive and the architect of the Domain Name System. The working 
methods established by the students of the Network Working Group are 
significant because they laid down the governing ethos of the Internet.
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Firstly, the discussions were open in practice and well as in spirit - anyone 
within the ARPA community could comment on the NWG's working 
papers, and they were freely available online as soon as that became 
practicable. This tradition continues to the present day.

 

Secondly, the ideas outlined in RFCs were tested through the process of 
peer-review which is common in science but less so in technology where 
patent law and corporate interests tend to predominate. This meant that 
errors were quickly discovered, and equally quickly remedied.

 

Thirdly, protocols were arrived at by consensus, not by fiat. As Dave Clark 
of MIT, one of the pioneers of the Net, once said: "We reject: kings, 
presidents and voting. We believe in: rough consensus and running code." 
The ultimate arbiter of whether ideas were accepted by the NWG was not 
who proposed them but whether they worked.

Recommended reading

 
Internet Engineering Task Force (IETF) maintains a comprehensive archive 
of RFCs on its website.
 

  
  
  

  
The next segment looks at how the introduction of electronic 
mail to ARPANET occurred: The birth of e-mail  
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3.5 The birth of e-mail

 

In the previous module you came across the concept of a 'compelling 
application' or 'killer app'. Many people think that e-mail performed this 
function for the emerging Internet. Yet although e-mail is now one of the 
most widely used applications on the Net (indeed many of us could not 
imagine living without it!) the introduction of Electronic Mail on to the new 
ARPANET was a bit of an accident and took everyone concerned with the 
project by surprise. Chapter 9 of the set book A Brief History tells the story of 
how e-mail first came to be used and the how e-mail addresses came to use 
the famous @ symbol.
 

 Read Chapter 9, 'Where it's @' of A Brief History

 

Comments

 Here are some ideas to think about after you have read the chapter:
 

 

One of the first famous examples of the use of e-mail was in 1973 with a 
transatlantic message sent by Leonard Klienrock, who had left his razor at 
a conference and sent a message to Larry Roberts asking him to retrieve 
it. This was actually synchronous communication, the equivalent of online 
'chat' where both parties are online at the same time. Have you ever tried 
online chat, in FirstClass or any other system? How did this differ from 
asynchronous e-mail where sender and receiver are not necessarily 
online at the same time?

 

E-mail has its own 'style' and culture of communication. In the set book, 
John Naughton compares his own e-mail style with that of Virginia Woolf's 
letter writing 70 years ago. What sort of style do you use when you write e-
mails? Do you agree with the author that there is a specific e-mail style or 
do you think that as e-mail has become more widespread there are 
different styles emerging to suit different situations?

 
Do you have any examples of embarrassing e-mail moments such as the 
author describes in pages 146-147?
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The next segment is: Making the Net work - summary
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3.6 Making the Net work - summary

 

In this section you have looked at the development of the ARPANET from an 
idea to a real and thriving network. As well as learning about the key figures 
in this stage of the development, you have been introduced to some 
important new concepts.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 Why was Wesley Clark's idea of IMPs significant?
 Why are protocols so important in the story of the Internet?

 
What was different about the way the Network Working Group came to 
decisions?

 
Are there particular elements of e-mail style that you use or that you have 
observed in your tutor group? Do you have any embarrassing e-mail 
moments you wish to share?

Quick review

 
Before completing this section, just spend a few minutes reviewing your 
notes on the following topics;
 

 IMPs and the design of the first network;
 protocols;
 The Network Working Group:
 RFC;
 e-mail - styles and protocols.
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This is the end of the Making the Net work section. You 
should refer back to the Study Guide to make sure you have 
done all the work associated with this section. The next 
section looks at how the ARPANET evolved into the Internet 
that we use today: From ARPANET to Internet
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4.1 From ARPANET to Internet - introduction

 

This section covers the metamorphosis of the ARPANET into the Internet we 
know today.

Although the host computers connected to the ARPANET were diverse, the 
actual network itself - that is the subnet of IMPs - was highly homogenous. 
The IMPs were identical computers that ran exactly the same software. They 
were all capable of being monitored, controlled and rebooted from BBN's 
control room in Cambridge, Massachusetts.

The Internet, by contrast, is unimaginably diverse, linking all kinds of 
incompatible networks into one apparently seamless whole. This section 
covers the story of how the transition was made from the homogeneity of 
ARPANET to the diversity of the Net, as described in A Brief History , 
Chapter 10.

Chapter 10 'Casting the Net' explains Vint Cerf's idea of using computers as 
gateways to take packets from one network and hand them on to another. 
New protocols, devised to allow the successful transfer of information across 
networks of varying reliability, made it easier for new networks to be added 
to the evolving 'Internet'. This enabled its rapid growth.

By now you will not be surprised to learn that the key to the transition was a 
new set of protocols. At the heart of this set were two protocols:

 

 Transmission Control Protocol or TCP;
 Internet Protocol or IP.

 
Since the two are inextricably linked, they are generally referred to as TCP/
IP.
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In the next segment you'll read more about the setting up of 
what John Naughton calls 'the Net's digital DNA': Casting 
the Net
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4.2 Casting the Net

 
Chapter 10 of A Brief History is a key chapter because it describes how the 
ARPANET evolved into the Internet we know today. It needs careful reading 
for two reasons:
 

 
It telescopes a long period of time into a single chapter and so represents 
a quickening of the narrative pace.

 
It introduces the basic concepts underpinning the Internet, particularly the 
TCP/IP family of protocols.

 
It also introduces some of the other networking ideas which contributed to 
the evolution of TCP/IP, notably the Ethernet. This is the Local Area 
Networking technology that you encountered in Module 1.
 

 Read A Brief History, Chapter 10 'Casting the Net'.

 

Comments

 

The world hadn't stood still while ARPA constructed its network and 
demonstrated it to the movers and shakers of US academic, military and 
corporate life. Several other packet-switched systems came into operation 
around the same time - in Britain the NPL system was up and running (set 
up by Donald Davies, who was to become the external assessor for T171), 
as was the Cyclades network in France. There was also the ALOHA packet-
radio network in Hawaii and the satellite network, SATNET. The basic 
problem that had to be solved to make internet-working possible was that 
these networks - although they were all based on packet-switching - were 
nevertheless incompatible in one way or another.

The key to the solution turned out to be remarkably simple. It involved:

 

 using computers as gateways between different networks;

 
making hosts responsible for end-to-end transmission of packets, together 
with error correction and retransmission if necessary;
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 devising the protocols necessary to make the first two points happen.

 

The most significant aspect of TCP/IP was its open architecture - it allowed 
the linking of any network to the rest of the evolving 'internet' via a gateway 
computer which adhered to the protocols. In this way TCP/IP enabled the 
organic growth of the Internet.
 

What do you think?

 

Do you think there are any similarities between software protocols and the 
hardware 'standards' you read about in Module 1, Section 5.3?

Think about this and send a message to your Tutor group conference.

Now that you've read about the setting up of the Net's 'digital DNA', we've 
included additional material on this 'DNA' in the next two segments in the 
form of web pages on:

 

 the anatomy of a packet;
 TCP/IP as implemented on your computer.

  
  
  

  
The next segment is: Anatomy of a packet.
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4.3 Anatomy of a packet

 

As we have seen, the Internet works by breaking long messages into 
smaller chunks called packets which can then be switched through routers 
until they reach their destinations. The software associated with the TCP/IP 
family of protocols takes care of the assembly, disassembly and addressing 
of packets. But what does a packet actually look like?

 

 

 

 

 

Anatomy of a packet 

This diagram is a gross simplification, but it conveys the general idea. 
Essentially a packet is a string of bits divided into different segments. At its 
core is a data segment (the chunk of the original message) which is 
sometimes referred to as the payload. In order to arrange for the passage of 
the payload through the Internet, extra information is added to it in the form 
of headers or (occasionally) trailers.

The next segment 'TCP/IP and your computer' explains how packets pass 
up and down through a TCP/IP stack on their way to and from the Net. Each 
layer in the stack adds its own header to an outgoing packet and strips off 
the appropriate layer from an incoming one. (You may remember you were 
introduced to the idea of protocol layers in Section 3.3.)

In the case of the packet illustrated, for example, there are four layers of 
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header. Reading from left to right they might correspond to the headers 
added by:

 

 an e-mail application using SMTP (Simple Mail Transfer Protocol);
 TCP;
 IP;
 Ethernet.

 
At a more detailed level, each header itself has a specified structure. Here, 
for example, is what an IP header looks like:

 

 

 

 

 

An IP header. You are not expected to remember all of these terms. 

It looks complex, but really it boils down to this:

 

 
some miscellaneous information peculiar to IP (e.g. Version, IHL, Type of 
Service), which need not concern you

 the Internet address of the sending machine
 the Internet address of the destination machine.

 

And, in case you're puzzled, the sinister-sounding 'Time to Live' field is 
simply the place used to specify how long, in seconds, a packet is allowed to 
persist in the Internet before being discarded by a router or a host. The 
maximum value is 255 seconds, and the current default value is 32.

The main point to note is that the protocols which underpin the Net have to 
specify things at a very detailed (and, to humans, tedious) level. But once 
they are agreed and tested, they can then become effectively invisible to us, 
the users, because computers handle them effortlessly in the background.



 

  
  
  

  
The next segment is: TCP/IP and your computer.
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4.4 TCP/IP and your computer

 

You may be wondering how all this information about the TCP/IP family of 
protocols relates to you and your computer. The purpose of this page is to 
explain in general terms how TCP/IP is implemented on your machine.

We have already established that any computer connected to the Internet 
has to 'speak' the language of the network's protocols. If you are browsing 
this page online, then your machine is running TCP/IP software - it was 
launched unbeknownst to you when you initiated a dial-up connection.

In the early days of the Net, TCP/IP software had to be obtained separately 
or written specially for the operating system of a specific machine. For 
example, in 1991 a user would have had to pay over $150 for a PC version 
of TCP/IP. But nowadays it comes bundled with Windows, the various 
flavours of Unix, Linux, and the Apple Macintosh operating systems.

Other Internet protocols being run by your computer at the moment are:

 

 

the Point-to-Point Protocol (PPP), which governs the transmission of IP 
packets over serial lines like the one running from your modem to your 
ISP's modem

 
the Hypertext Transfer Protocol (HTTP) which is what governs the fetching

 
and perhaps other protocols like the Simple Mail Transfer Protocol 
(SMTP) which regulates e-mail.
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In A Brief History, Chapter 10, we saw how the original version of TCP was 
eventually split into two protocols - one (IP) to handle addressing of packets, 
the other (TCP) to deal with their assembly and disassembly. The design 
philosophy behind this was the belief that it was better to have specialized 
protocols that each did one job and co-operated with one another rather 
than trying to design one, all-embracing monolithic protocol that tried to do 
everything. The merits of this modular design philosophy seem obvious to us 
with hindsight - but then so do most good ideas.
 

The layered model of communications

 
The modular approach leads engineers to represent communications 
protocols (including Internet protocols) in 'layers', like this:
 

Layer Function 

Application Deals with applications programs used by the end-user 

Transport Deals with the disassembly and reassembly of packets, error 
detection and correction, etc. 

Network Deals with the addressing of packets 

Link Handles the transmission of bits through the communications 
channel 

 

Packets travel vertically up and down through the layers. The various 
protocols which operate at each level do their stuff with the packets as they 
arrive and then pass them on to the next layer/protocol.

For this reason, the TCP/IP software running on your computer is often 
called a 'TCP/IP stack'. When you're communicating with the Net, packets 
are going up and down through the stack.

A stack is layered like this:

 

Layer Protocols operating at this layer 

Application SMTP, HTTP, FTP, Telnet 

Transport TCP 

Network IP 

Link PPP 



 

The bottom layer - the Link - is responsible for communicating with the 
hardware which connects your machine to the Net. In my case it's the 
Ethernet card which connects me to the university's local area network and 
thence via a router to the Net. If you are using dial-up access the hardware 
is the modem.

The next layer up - the Network layer - is responsible for figuring out how to 
get packets to their destination. This is where IP lives. It gives no guarantees 
about whether packets will get through, it just decides where they will be 
sent.

Above the Network layer is the Transport layer, where TCP resides. Its job is 
to ensure the reliability and integrity of messages and process them to and 
from the Application layer above.

At the top of the stack is the Application layer. This is where you - the user - 
interact with the network. The protocols which reside at this level - SMTP, 
Telnet, FTP, HTTP - are embedded in the particular applications programs 
you use to send and receive e-mail, log in to remote machines, transfer files 
or browse web pages.

 

How a stack works

 

A TCP/IP stack works by passing packets up and down from layer to layer. 
Each layer does something to the packet in order to achieve its allotted 
purpose. Mostly this involves adding headers to, or stripping headers from, 
packets.

As a simple analogy, think of what courier services like DHL, FedEx or UPS 
do when you give them a parcel to deliver. They immediately put it into one 
of their specially designed envelopes or containers and then send it through 
their system to its destination. But suppose that for some crazy reason you 
specified that you wanted DHL, FedEx and UPS to transport your parcel in 
relays.

First DHL would place the parcel in one of their envelopes and deliver it to 
FedEx. They would then insert the (DHL) parcel into a FedEx envelope and 
pass it to UPS who would.... Well, you get the idea. And when the parcel 
eventually got to its destination, the whole process would go into reverse.

Something like this goes on in a TCP/IP stack.

 



 

For incoming packets the procedure goes like this:

The Link layer takes packets from the network wire (Local Area Network or 
modem), strips away any link layer header information (e.g. Ethernet 
information) and hands them on to the Network layer. If you are puzzled by 
packet headers revisit Anatomy of a packet.

The Network layer (where IP resides) has a simple task with incoming 
packets. It checks to see if a packet is corrupted and, if it is, discards it. If the 
packet is okay the Network layer passes it on to the Transport layer.

The Transport layer (where TCP resides) checks to see if the packets have 
arrived in the order in which they were sent - and reassembles them in the 
correct order if not. If a packet is missing (e.g. because IP has rejected it as 
corrupted) it requests re-transmission. When the complete set of packets 
has been assembled, TCP passes them up to the Application layer.

 

 
It might help you to understand more fully how TCP/IP works if you look at 
the following animation. This explains the TCP/IP protocols and, in 
particular, what happens within the Transport and Network layers.
 

  
  
  

  
The next segment is: Exercise - addresses, packets and 
routes.  
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4.5 Exercise - addresses, packets and routes

Outline

 
The aim of this exercise is to give you a personal feel for this technology of 
IP addresses and packets in action.
 

Outcomes
 This exercise helps you to:

 

 
see the unique IP address assigned to your machine when you're logged 
on to the Internet;

 
look at a server which traces the route taken by a packet sent from your 
computer to another on the Internet;

 
conduct a small experiment to see how long it takes to get a packet from 
your machine to computers elsewhere on the Internet.

 For this exercise you will have to be online.
 

Background

 

Software exists which can provide a fascinating graphical illustration of the 
route taken by test packets during transmission from one end to the other of 
a TCP/IP network (in other words from your computer to a chosen 
destination). You are going to connect to one and see what information you 
can find about the route taken by packets of information transmitted across 
the Internet.

The one I want you to try is a particularly easy-to-use service providing a 
clear graphical traced route - the VisualRoute server in, Surrey, England.

 

The activity
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Connect to the VisualRoute server. Please note that you have to register to 
use the online tool by giving your email address. That registration is free but 
does subscribe you to their newsletter.
 

 

When you connect to the VisualRoute server website, you can click the 
'Start Trace' button to display the IP address of your computer in the 'Enter 
Host/URL:' box. It is a numeric address such as '131.111.163.59'. This is the 
unique Internet address currently assigned to your computer. No other 
machine on the Net can have this address, and when you send out a packet, 
the IP layer in your TCP/IP stack places this number in the 'Source Address' 
field in the header which it places on the packet. Make a note of the IP 
address of your machine.
 

 

If you have time, it would be worth repeating this exercise the next time you 
log in. You may find that your machine now has a different IP address rather 
than a static one. Most ISPs have a batch of IP addresses assigned to them, 
and their server allocates addresses from this batch as machines dial in.
 

 

Next, enter the URL of a website in the UK or USA to which you are going to 
send test packets (for example, the New York Times server would be 
entered by typing 'www.nyt.com') and press Enter on your keyboard. The 
Report table expands to give you:
 

 
the number and IP addresses of all the separate computers involved in 
passing on the test packets to their eventual destination

 the percentage loss of information
 the location of the various nodes and networks involved
 the time in milliseconds (ms) for each 'hop'
 a map showing the route of the packets across the world.

 

If you have the time and inclination, it would be worth repeating this exercise 
at different times of the day, especially mid-morning (before the USA goes to 
work), and early in the evening (when the USA is busy) and comparing the 
time taken and any differences in the routes used.
 

 

You could also repeat the process for other addresses across the world, or 
for a target address nearer to home, such as the Arab OU (www.arabou.org) 
or the Arab World Search Engine (www.awse.com).

Finally, by clicking on the 'Start Trace' button when the URL box is empty 
and ticking the 'Show Details' box, you can trace the route and time taken for 
test packets to be sent from the VisualRoute server in the UK to your own 
computer.

 

  
  

http://visualroute.visualware.co.uk/


  

  
The next segment is entitled: From ARPANET to Internet - 
summary.  

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Module 2 Section 4 

 4.1 From ARPANET to Internet - 
introduction  

 4.2 Casting the Net  
 4.3 Anatomy of a packet  
 4.4 TCP/IP and your computer  
 4.5 Exercise - addresses, packets and 

routes  

 4.6 From ARPANET to Internet - 
summary  

  

4.6 From ARPANET to Internet - summary

 
In A Brief History, Chapter 10 'Casting the Net', you've seen how the 
prototype Internet was put in place. This involved:
 

 
computers acting as 'gateways' for transferring information between 
networks;

 the TCP/IP protocols allowing almost any network to 'talk' to any other;
 technology such as 'Ethernet' maximizing transmission capability.

 

However, the availability of communications hardware and software alone 
does not account for the exponential growth of the Internet. So how did this 
come about? The main early users of the system were the the scientific and 
academic community. They brought a culture of co-operation that 
encouraged the sharing of ideas to constantly improve the performance of 
the Internet. And in the wider community in general there was a thirst for 
communication that was encouraged by, and drove, the rapid expansion of 
the Internet into the 'never-ending worldwide conversation' (A Brief History, 
page 193) it has become.
 

 
In the next section we will consider the technologies that allowed the Internet 
to become a medium for mass communication. We will also look at the 
culture which grew up around the Internet and encouraged its development.
 

Further reading 

 

If you want to read more about the topics covered in this section, take a look 
at the following sources. Please note, however, that you are not required to 
look at these sources and, if you are pressed for time, you should delay 
looking at them until after you've finished the course.
 

Books
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Hiltzik, M.A. (2000) Dealers of Lightning: Xerox PARC and the Dawn of the 
Computer Age, HarperCollins, New York.

Lynch, D.C. and Rose, M.T. (1993) Internet System Handbook, Addison-
Wesley, Reading, Mass.

This is the definitive print source.

 

Websites
 Internet Experiment Notes (IEN) archives.

 

  
  
  

  

This is the end of Section 4. You should refer back to the 
Study Guide to make sure that you have done all the work 
associated with this section. The next section is: Section 5: 
Mass networking and its culture.
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5.1 Mass networking and its culture - introduction

 

In this section we will examine the ideas, personalities and institutions which 
contributed to the growth of the Internet. In addition we will look at how the 
distinctive culture of the early users of the Internet increased the speed and 
range of its growth.
 

 

You will be asked to read a number of extracts from Chapters 11 and 12 of 
A Brief History, which deal with the spread of 'alternative networks'. Later in 
the section there is a segment on the Open Source movement, examined in 
Chapter 13. This segment looks at some interesting developments in 
software engineering which have emerged from the Internet culture and 
which might have implications for the future development of the Internet. 

Chapter 11 The poor man's ARPANET explores the development of the 
UNIX operating system. By separating the core of the operating system 
('kernel') from the other programs needed to run a computer, and by 
rewriting it in a high-level language ('C') which was more accessible, UNIX 
was easy to reconfigure for different types of hardware, making it 'portable'. 
Its licence included the right to alter the source code and share changes with 
other licensees. In order to share improvements a program (UUCP) was 
developed to allow one computer to call another and transfer software 
updates automatically. A rapid-access newsletter (Usenet News) allowed the 
community of UNIX users to exchange data and information in a democratic 
and uncensored way. This quickly grew into an enormous set of global 
conversations on a diverse range of topics.

Chapter 12 The Great Unwashed describes the emergence in the late 
1970s of a number of standalone 'bulletin board' message systems based 
on the PC and file transfer software, which meant that e-mail was becoming 
available to increasing numbers of 'ordinary' computer users. In the early 
1980s a program called Fido created a network based on bulletin-board 
technology. Fidonet grew rapidly, run by enthusiasts even further removed 
from control by governments and multinationals than the Internet.

Chapter 13 The gift economy considers the culture within which early 
computer science development took place - source code was cooperatively 
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written, freely shared and always regarded as being in the public domain. 
When commercial companies started to try to profit from licensing use of 
their software there was a reaction among the research community. The 
Free Software Foundation was set up to protect the right to access source 
code, alter it and share changes with others - a principle they called 
'copyleft'. In addition, attempts were made to create an alternative to the 
now copyright protected UNIX operating system. Out of these efforts 
emerged Linux, which grew to have more than 10 million users and 10 000 
active programmers debugging it and improving its performance - part of 
what came to be called the Open Source movement.

 

 

We start by looking at the development of two key 'alternative' networking 
systems which were outside the ARPANET-Internet milieu in the period 
1975-1983.

The two we will study are:

 

 
Usenet News: the global system of discussion groups which for many 
people still embody the authentic spirit of the Internet;

 
Fidonet: the network which was built by hobbyists and enthusiasts as an 
alternative to the Net and which emerged from Bulletin Board technology.

Why are these alternative networking stories relevant?

 

It's important to remember that the original ARPANET/Internet community 
constituted a pretty exclusive social group. Its members belonged to top-
rank research laboratories which enjoyed massive government and 
industrial funding. To some extent, the group's ethos was shaped by the fact 
that much of the work was supported by an agency with strong military 
connections (ARPA was, after all, a part of the US Department of Defense).

Although the original networking community included a good many 
individualists and strong personalities, its collective ethos was rather sober 
and politically conservative. And the group's use of the Network for social or 
extra-curricular communication was fairly tame. There was, for example, 
very little in the way of political discussion on the ARPANET, for obvious 
reasons.

When one looks at today's Internet, with its anarchic cacophony of disparate 
views, diverse interests and ungovernable passions, it is hard to see how 
such a social organism emerged from the original ARPANET community.

The catalyst which triggered the change was Usenet News, because it 
brought to networking large groups of people who felt that the proper 
function of the Net was to argue, discuss and enthuse about all the topics 
that people are interested in.

Usenet emerged from the community of researchers and programmers who 
used the UNIX operating system (introduced briefly in Module 1). In order to 



understand why this community functioned in such a communicative, 
cooperative way, it is necessary to know something about UNIX, the multi-
user, time-shared operating system which dominated their professional lives. 
This is where we start the next segment.

 

  
  
  

  
The next segment is Growth of alternative networks.
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5.2 Growth of alternative networks

 
In this segment you are asked to read a number of short extracts from 
Chapters 11 and 12 of A Brief History. Together these extracts cover:
 

 
The UNIX multi-user, time-shared operating system which was the basis 
of the Usenet News network.

 
UNIX-to-UNIX-Copy Program (UUCP) - the program which enabled two 
UNIX machines to communicate and share files, and which made Usenet 
possible.

 The evolution of Usenet News.

 
The way the burgeoning collection of News (discussion) groups was 
structured, the way that structure evolved and the distinctive sub-culture it 
created.

 A brief history of Fidonet.

A brief history of UNIX

 
The UNIX operating system was created at Bell Labs, the central research 
and development facility of AT&T. Like many other great inventions, it came 
about more or less by accident.
 

 Read A Brief History Chapter 11 pages 169-177.

 

 
So the UNIX operating system spread rapidly among computer science 
departments around the world for a number of reasons:
 

 
it was the only powerful operating system which could run on the 
inexpensive minicomputers used in most universities

 
because the source code was included, and the AT&T licence included 
the right to alter the source code and share changes with other licensees

 
it was written in a high-level language which was easy for computer 
scientists to understand, and small enough to be understood in its entirety 
by students, who could thus contribute to its continuing improvement.

The UUCP program
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With the continual extensions and improvements to UNIX being made by its 
users, a need arose to incorporate these changes into updated versions and 
distribute them to the UNIX community. This was achieved with the 'UNIX-to-
UNIX copy program' (UUCP). This allowed one computer to call another and 
transfer software updates automatically down the line.
 

 Read A Brief History Chapter 11 pages 177-179.

 

 
So, thanks to UUCP, the community of ordinary UNIX users were able to 
start talking to each other via a system increasingly controlled by the users 
themselves.
 

The evolution of Usenet news
 Read A Brief History Chapter 11 pages 180-181.

 

 

The growth of Usenet as recorded on page 181 of A Brief History is steady 
and continuing. For a more up-to-date picture visit Hobbes' Internet 
Timeline, click on 'Growth' from the menu at the top, then scroll down until 
you come to the figures for 'USENET Growth'. You'll notice some small 
differences from the figures quoted in A Brief History but the underlying 
pattern is identical.
 

Usenet structure and culture
 Read A Brief History Chapter 11 pages 181-184.

 

 

This unplanned explosion of communication on the Internet represented by 
Usenet illustrates a significant lesson about innovation. Some of the most 
important uses and benefits of an innovation are often 'spin-offs' not 
intended or anticipated by those who create them. The first steam engines 
were not used for transportation but to pump water from mines. Thomas 
Edison expected his phonograph to be used for 'serious' purposes like 
recording messages at work, or the last words of the dying, rather than as 
the form of entertainment which quickly became its main use. And the most 
widespread application of the Hovercraft principle is in hover lawn mowers!

In the context of this story, e-mail was a spin-off which surprised its 
sponsors and came to dominate the ARPANET. And Usenet News was 
intended to be a utilitarian device for exchanging information about problems 
and solutions within the user community, rather than the 'never-ending 
worldwide conversation' it evolved into.

But Usenet was created by people who had access to networked 
minicomputers - which generally meant students and academic staff at 
universities, or researchers in industrial laboratories and business firms. 
Anybody outside those rarefied circles was therefore, by definition, excluded 
from the delights of these early examples of conferencing and e-mail.

The arrival of the personal computer in the late 1970s brought with it a new 
community of people who were technically expert, but effectively excluded 
from the ARPANET/Usenet environment. We met these pioneers of the PC 
movement in Module 1. It was inevitable that these 'early adopters' of the 

http://www.zakon.org/robert/internet/timeline
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new technology would eventually seek to create a networking system of their 
own. This was Fidonet. (The concept 'early adopters' is explained in a 
resource page on 'Diffusion of innovations' which you can read at the end of 
this segment, if you have time.)

 

The history of Fidonet
 Read A Brief History Chapter 12 pages 185-190.

 

 

 [Source: Courtesy of Randy Glasbergen. © 1998 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

 

This 'amateur' network embodies the spirit of enthusiastic exchange of 
information and opinions which characterizes much of the traffic on the 
Internet. It is also an example of how some of the research community 
values of openness, cooperation and non-hierarchical relationships which 
started the spread of the early Internet have been taken up by increasing 
numbers of users.

Finally, the next extract from A Brief History gives a short account of an 
attempt by the US Government to censor the Internet. However, the key 
point of this extract is that in the summing-up of their judgement that this 
attempt was unconstitutional, the judges managed to capture the essence of 
the Internet and its culture very well.

 

 Read A Brief History Chapter 12 pages 190-193

 

 

It is important to bear in mind the 'digital divide' both within developed 
countries and between developing and developed countries, where 
participation in the Internet is dependent upon access to the necessary 
technology. Nevertheless, it is still relatively straightforward for large 
numbers of people to join in this global conversation described by Judge 
Dalzell. He also described the Internet as 'the most participatory form of 
mass speech yet developed'. The combination of enthusiastic users and the 
Net's cultural values have been key factors in the spread of the Internet from 
its early exclusive users to the medium for mass communication it has 
become.
 

Further reading



 

If you want to read more about this topic, here are some sources. 
Please note, however, that you are not required to look at these 
sources, and if you are pressed for time you should delay looking at 
them until after you have finished the course. 

Diffusion 

If you have time, you might like to consider the process whereby innovative 
ideas such as Usenet, or indeed the Internet itself, become adopted by 
increasing numbers of people. This process is known as diffusion.

Usenet 

Google provides a web interface to Usenet. You can get a flavour of the 
'never-ending worldwide conversation' taking place on the Internet by 
clicking on Google and the 'Groups' link. This takes you to a hierarchy of 
Usenet discussion groups, such as a link to the 'rec.' groups covering topics 
on games, hobbies, sports and so on. You can follow these links down into 
specific discussion groups. Alternatively, you can search on a specific topic 
which might interest you and read any messages you might find.

 

  
  
  

  
The next segment is The Open Source Movement
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5.3 The Open Source movement

 

This segment is about some interesting developments in software 
engineeering which have emerged from the Internet culture and which are 
currently attracting a great deal of interest. Underlying these developments 
are fundamental principles from the early days of computer science 
development that nothing was secret, that problems existed to be solved 
collaboratively, that solutions emerged iteratively, and that everything which 
was produced should be in the public domain rather than being privately 
owned.
 

 
This segment is about the origins and rise of the Open Source movement. It 
covers the following topics:
 

 
The genesis of Richard Stallman's Free Software Foundation and the 
significance of source code.

 
The changes in the licensing arrangements for UNIX which followed the 
break-up of AT&T, Richard Stallman's GNU Project and the origins and 
evolution of the Linux operating system.

 
The Open Source programming culture and the significance of the Open 
Source movement.

 

However, before proceeding to look at the rise of the Open Source 
movement, it's important to know something about the established system 
against which this movement was reacting. That is, the system for protecting 
'intellectual property'.
 

Intellectual property

 

Any 'bright idea' with market potential can be a target for unscrupulous 
copying. It is sometimes important for people or companies to establish their 
claim to a particular new product or process and to protect it against 
unauthorized exploitation by others. Intellectual property, often known as IP, 
allows for the ownership of the outcome of people's creativity/innovation in 
the same way as they might own physical property. There are different forms 
of legal protection to guard against the copying of IP. Some of these have to 
be applied for and granted by governmental bodies, but some such as 
copyright arise automatically, without any registration, as soon as there is 
some form of record of what has been created.

The four main forms of IP protection are:
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patents for inventions - new and improved products and processes that 
are capable of industrial application

 
trade marks for brand identity - words or symbols used to distinguish 
goods and services from rival traders in a similar field

 
designs for shape and appearance - either functional or aesthetically 
pleasing articles or surface decoration, pattern or ornament

 
copyright for literary and artistic material such as music, films, sound 
recordings and broadcasts, including software and multimedia

 

Patents 

The most well known of these is the patent which protects new inventions or 
technological developments. Patents are a means by which inventors are 
granted, by the State, exclusive rights to make, use or sell a new invention 
for a limited period (16-20 years in most countries) in exchange for agreeing 
to make public the details of their invention. The inventor secures a 
temporary monopoly protected by law, and the State secures an addition to 
the body of technological knowledge which encourages progress and wealth 
creation. A patent application contains a detailed description of the invention 
and the reasoning which led to it, and often contains background information 
on previous related technology (known as 'prior art'). Thus patents provide 
an enormous amount of technical information which is used by many 
individuals and companies. (The word 'patent' comes from the Latin 'litterae 
patentes' or 'open letters', meaning an official document that was open to 
inspection by all.) In order to be granted a patent, an inventor's product or 
process must satisfy three criteria:

 

 
it must be new - the idea must never have been disclosed publicly in any 
way, anywhere, prior to the claim being filed

 
it must involve an 'inventive step' - the idea must not be obvious to 
someone with a good knowledge and experience of the subject

 

it must be capable of industrial application (using a broad definition of 
'industry' meaning anything not purely intellectual or aesthetic) - it must 
take the physical form of a substance, product or apparatus, or of an 
industrial type of process.

 

A patent application is required to contain a description of the invention in 
sufficient detail to enable it to be produced by a third party. Once granted, it 
gives an invention the legal status of personal property which can be sold, or 
bequeathed to heirs of the inventor. In addition, the owner of a patent may 
authorize others to make, use or sell the invention in exchange for royalties 
or other compensation. However, once granted, copies of the patent 
application are publicly available. It has been known for unscrupulous 
companies to manufacture an invention without permission from the patent 
holder. Individual inventors are particularly susceptible to this kind of 
treatment as patenting is expensive, especially if world-wide protection is 
needed, and the only means of protecting patent rights if they have been 
infringed is via the courts. While large companies might be in a position to 
take such legal action, few individuals can afford it. Ron Hickman, the 
inventor of the Workmate portable work bench, spent more than $1 million in 
fighting infringements of his patents as part of his agreement with Black & 
Decker, to whom he had licensed production of this invention.



Patents are not granted for certain categories of 'invention' such as a 
'discovery', a scientific theory or mathematical method, or an artistic creation 
such as a literary, dramatic or artistic work, the presentation of information, 
or a computer program (though this can be protected by copyright). Such a 
list of exclusions varies in different countries though; at the time of writing, in 
the UK, one cannot patent computer programmes, new plant varieties, or 
human DNA, whereas patenting is allowed on some of those categories of 
'invention' in the USA. The increasingly rapid growth of research into 
biotechnology has led to much discussion of what should be patentable in 
this area. Patent legislation is still catching up with scientific and 
technological development, so it's an area which continues to change.

 

 

Copyright 

The key form of protection for intellectual property in the context of the 
development of the Internet is copyright. This is a right which, unlike 
patents, does not involve a formal registration process. Copyright comes into 
effect as soon as something that can be protected is created and 'fixed' in 
some way, such as on paper, on film, via sound recording, as an electronic 
record on the Internet. Copyright does not protect ideas, but protects the 
way the idea is expressed in a piece of work, including computer programs.

Copyright applies to a wide range of material, such as literature, art, music, 
sound recordings, films and broadcasts, and computer programs. It gives 
the creators of such material economic rights enabling them to control use 
of their material, for example to prevent: copying; adapting; issuing; renting 
and lending copies to the public; performing in public; broadcasting; use on-
line. Copyright also gives moral rights to be identified as the creator of the 
material, and to object to its alteration or derogatory treatment.

The purpose of copyright (as with patents) is to allow creators to gain 
economic rewards for their creativity and so encourage others to be creative 
and to develop new material. Copyright material is usually the result of 
creative skill, significant labour and investment, and without protection it 
would often be very easy for others to benefit from someone else's creativity 
and effort.

However, as with patents, the only means of protecting copyright if it has 
been infringed is via the courts, usually where the infringement has taken 
place. In the case of an infringement via the Internet this could be almost 
anywhere in the world, and even discovering the infringement might be 
difficult.

Most individual inventors/creators find life is easier if they sell their 
intellectual property rights to a company. Likewise companies would often 
prefer to profit from being first to the market with an innovation, hoping to 
capture a large market share to deter rivals rather than enter into the 
expensive business of infringement proceedings.

 



 

Secrecy versus openness 

With new ideas there is often a tension between whether to keep them to 
yourself or whether to share your ideas with the world. The very act of 
registering a new idea, such as a patent, reveals its details to anyone who 
cares to examine the applications lodged with the Patent Office. 
Alternatively, an inventor may decide to keep secret the details of an 
invention and its manufacture rather than revealing how it works via a 
patent. But if a patent hasn't been taken out, the technique of 'reverse 
engineering', whereby a new product is analysed in minute detail by a 
commercial rival, ususally means that most secrets cannot be kept for long. 
And the act of publishing ideas on the Internet or releasing a piece of 
software for public use opens up the possibility of uncontrolled use by others 
despite the apparent protection of copyright.

But all of the above assumes a commercial model - that the originator of a 
'bright idea' wants to profit from its exploitation. There are other situations 
where a non-commercial model operates - where an originator is happy for 
others to closely examine and suggest improvements to the original concept; 
where profit is not a motivating factor but finding more 'elegant' solutions to a 
problem is more important. We saw this in the previous segment with 
respect to the development of the UNIX operating system. And there is 
another example here in this segment with the growth of the Open Source 
movement and the 'copyleft' licensing system.

 

Richard Stallman and the Free Software Foundation

 

The next extract from A Brief History recounts how one member of the 
computer programming community reacted against the increasing 
commercialization and protectionism of the computer industry. The 
discovery that it was software which sold hardware rather than vice versa 
further reinforced the notion that the intellectual property embodied in a 
program could be exceedingly valuable. As software became commercially 
important, companies began to copyright their software and keep secret the 
source code at its heart. This ran counter to the 'cooperative improvement' 
culture of the early users of the Internet. In reaction to this and in an attempt 
to preserve the research culture of openness, Richard Stallman launched 
the Free Software Foundation, based on a new 'copyleft' licensing system.
 

 Read A Brief History Chapter 13 pages 194-199

 

UNIX, GNU and Linux

 

As you saw in Section 5.2, the UNIX operating system was one of the key 
pieces of software at the heart of the development of the Internet, and a 
symbol for the practice of constantly making and distributing improvements 
to source code. When this became a commercial product and thus subject to 
protection from alteration, it sent a shockwave through the computer 
research community. The challenge was taken up first by Richard Stallman 
(again) and then, with greater long-term success, by Linus Torvalds and 
others. Between them they developed an alternative operating system 
based on cooperative development and the copyleft principle. Collectively 
this approach became known as the 'Open Source' movement.
 



 Read A Brief History Chapter 13 pages 199-204

 

Significance of the Open Source movement

 
Finally, let's reflect on the key factors behind the Open Source movement 
and consider its significance.
 

 Read A Brief History Chapter 13 pages 204-207

 

 
In the last few years, the Open Source movement has attracted a great deal 
of attention in the computing industry and the media. The increased visibility 
of Open Source software is a product of several factors:
 

 
As you saw in Module 1, the current dominance of Microsoft in the 
software market has been challenged by the US Department of Justice.

 
The decision in January 1998 by Netscape to release the source code of 
their browser.

 
The discovery (by the mass media) of Linux, and its subsequent adoption 
in corporate applications.

 
Promotion of the benefits and philosophy of the Open Source movement 
by influential figures such as Eric Raymond. This is similar to the 
'evangelical' promotion of the Apple Macintosh described in Module 1.

 
The realization that many key pieces of networking and web server 
software are in fact Open Source creations.

 

For some, the cooperative, altruistic ethos of the movement provides an 
attractive antidote to the prevailing commercialism of the computer industry. 
For others, the technical excellence of some Open Source software is 
reassuring because it suggests that perhaps this is a better way of 
producing high-quality software than the 'privatized' methods of commercial 
companies.
 

Further reading
If you want to read more about this topic, here are some sources. 
Please note, however, that you are not required to look at these 
sources, and if you are pressed for time you should delay looking at 
them until after you have finished the course. 

Intellectual property 

You can find out more about intellectual property and its protection on the 
following websites:

UK Intellectual Property on the Internet 

The Patent Office 

Free Software Foundation 

The Free Software Foundation 

http://www.intellectual-property.gov.uk/
http://www.patent.gov.uk/
http://www.gnu.org/fsf/fsf.html


 

Article about Richard Stallman in Salon magazine's website 

UNIX, GNU and Linux 

AT&T's Corporate History 

'Family tree' showing evolution of UNIX 'dialects' 

The GNU Public License 

The Minix Information Sheet 

The Linux Home Page 

WWW 

An excellent introduction to the Open Source movement is Chris diBona, 
Sam Ockman and Mark Stone (eds.), Open Sources: Voices from the Open 
Source Revolution, O'Reilly, 1999.

Harvard OpenCode manifesto.

The Apache Foundation 

The GNOME desktop project 

 

  
  
  

  
The next segment is: Values, theories and facts
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5.4 Values, theories and facts

 

As we saw in Module 1, metaphors can be a powerful way of thinking, and 
some people have seen Open Source as a metaphor which can be applied 
in domains other than computing. The Berkman Center at Harvard, for 
example, has launched a project called OpenLaw, which involves employing 
an Open Source approach to constructing legal cases. The Center has also 
published an interesting manifesto entitled 'The Power of Openness'. See 
the end of this segment for links to these sites.

Needless to say, there are also contrary opinions. The technical superiority 
of Open Source products is challenged by some people. Many people in 
industry are sceptical about relying on software which is communally owned. 
To put it at its crudest: who can they sue if their business is damaged 
because of some bug in the software?

In between are people who say that while some Open Source software may 
indeed be technically excellent, they cannot envisage cooperative methods 
producing the kinds of large software systems needed by industry and 
government.

So who's right?

 

Values

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

The first thing we have to recognize is that the debate is heated because it 
isn't just about facts - people's values are involved. Facts are statements 
that people generally agree to be true. Values are expressions of what they 
believe to be right, good, worthwhile, etc. Facts are beliefs about what is; 
values are beliefs about what ought to be.

It's possible to have a rational argument about facts, but much more difficult 
to have one about values. For example, two people might disagree about 
whether Bach was born before Beethoven - but both will probably agree that 
there is a neutral way of resolving the dispute by consulting a reference 
source that both accept as reliable. But there is no analogous way of 
resolving a dispute about whether Beethoven was a better composer than 
Bach, because that dispute is really about values, not facts.

Values play a surprisingly important part in discussions about computing 
issues, as you will know if you've ever listened to an argument between 
Apple Macintosh and PC users. And they also play a role in discussions 
about Open Source. There are people, for example, who favour Open 
Source software simply because it is not made by Microsoft. This may be 
because they believe that it's better than Microsoft's products, but such is 
their dislike of the software giant that some would probably choose an 
inferior product if it was the only non-Microsoft software that happened to be 
available.

And even technically minded users who favour Open Source software 
because they believe it to be technically superior to proprietary software are 
in fact expressing their personal values. They may, for example, value 
robustness and reliability over ease of use or security. Many systems will 
claim to offer all of these, but there is always a trade-off to be made. Values 
are what determine where the trade-off point is located.

 

Theories

 

Then there are people whose views about Open versus Closed Source 
software are coloured by their theoretical beliefs. For example, economists 
tend to be suspicious of market dominance by a single company because 
they regard it as an impediment to the operation of free markets. In the 
market for desktop applications, for example, the chances of a new 
company producing a spreadsheet program which challenges or overthrows 
Microsoft Excel are very small, simply because the program has become the 
de facto standard for spreadsheets. (You encountered de facto standards in 
Module 1 Section 5.3 in the context of the IBM PC.) The barriers to entry to 
the spreadsheet market - i.e. the factors which prevent a new company 
entering the business - are therefore very high, too high perhaps for most 
would-be entrants. (Microsoft, by the way, would not agree.) From the 
economist's perspective, Open Source models may be seen as encouraging 
competitiveness, because the facts that software platforms like Linux are not 
proprietary and the technical standards are open mean that the barriers to 
entry to the market are lower.

On the other side, there are plenty of commentators who maintain that the 



existence of a de facto technical standard such as Windows was one of the 
key factors which enabled the PC to become such a success. Indeed, in 
Module 1 you must have seen the force of that argument.

 

Facts

 

Given that software is an engineering construct, you would have thought that 
the easiest disputes to resolve would be those about the supposed technical 
superiority of Open Source software. Surely this at least is an empirical 
question that can be settled by experiment?

Alas, it is not that simple. In late 1998, an internal Microsoft paper analysing 
the Linux phenomenon was leaked to Eric Raymond, who promptly 
published it on the Net together with his own annotations. The paper - which 
seems to have been genuine - suggested that the company saw Linux as a 
serious threat to its Windows NT (now Windows 2000) network operating 
system. (This revelation that Microsoft was taking Linux seriously was 
probably what did most to spark corporate interest in the free system, which 
was undoubtedly an unintended consequence of its composition.) Thereafter 
there was a vigorous debate about whether Linux was indeed a better 
system than NT.

In due course a 'benchmarking' test of the performance of Linux and NT was 
run by Mindcraft, an organization which describes itself as an "independent 
test lab" founded in 1985 "to provide high quality services and products to 
vendors and end users who want to test software, system, and network 
products". The Mindcraft test reported that Windows NT had outperformed 
Linux on a number of representative tasks.

These findings attracted a storm of protest from the Open Source 
community. Critics pointed out that the tests were paid for by Microsoft and 
that the testers had failed to 'tune' the Linux and Apache software so that 
they were optimized for the benchmark tasks. The implication was that the 
tests had been rigged by the client (in this case Microsoft). These criticisms 
were in turn rejected by Mindcraft. To the confused observer caught in the 
crossfire, it is difficult to know what the facts are.

 

The potential of Open Source software

 

As the excitement about, and reputation of, Open Source software has 
spread, the movement has been faced with the need to address a new 
audience - the business community and those responsible for software 
development within it. These people are asking some hard questions about 
Open Source. Brian Behlendorf, one of the team which developed the 
Apache Web-server program, lists them like this:
 

 Is this really a new way of building software?

 
Are each of the successes of Open Source software a fluke of 
circumstance, or is there a repeatable methodology in all this?



 
Why on earth should I allocate scarce financial resources to a project 
where my competitor would get to use the same code for free?

 
How reliant is this whole development model upon the hobbyist hacker or 
computer science student who just happens to put the right bits together 
to make something work well?

 
Does this threaten - or render obsolete - my company's current methods 
for building software and doing business?

 

Behlendorf is cautiously optimistic that the Open Source model can be 
applied in commercial environments. On reading his analysis (see the link 
below for the full text), however, it seems to me that its applicability may be 
more limited than he suggests. Although Linux is increasingly popular as a 
network operating system, it still appeals more to technically adept people 
rather than ordinary end users. This is because it requires more knowledge 
of machine resources, is more difficult to install than Windows and its 
associated applications, and lacks a graphical front end which is as 
attractive as Windows. (And, yes, I know that that is a matter of opinion.) 
There are currently several Open Source ventures - for example the 
GNOME project - working on such interfaces. But even within the Open 
Source community there is widespread agreement that unless its members 
can come up with a graphical front end which can compete with Windows, it 
is probably condemned to being employed mainly as a network server or a 
computational environment for experts.
 

Further reading

 

If you want to read more about this topic, here are some sources. 
please note, however, that you are not required to look at these 
sources, and if you are pressed for time you should delay looking at 
them unitl after you have finished the course.

Harvard OpenLaw project 

This is an interesting essay commissioned by the Berkman Center for 
Internet and Society at Harvard, The Power of Openness 

The leaked Microsoft paper assessing the threat of Linux 

Mindcraft 

The Mindcraft benchmarking report 

Brian Behlendorf's analysis of Open Source as a Business Strategy 

 

  
  
  

http://cyber.law.harvard.edu/openlaw/
http://lweb.law.harvard.edu/opencode/h2o/
http://www.opensource.org/halloween/
http://www.mindcraft.com/
http://www.mindcraft.com/whitepapers/openbench1.html
http://www.oreilly.com/catalog/opensources/book/brian.html


  
The next segment is Mass networking and its culture - 
summary.  

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

 

 5.1 Mass networking and its culture - 
introduction  

 5.2 Growth of alternative networks  
 5.3 The Open Source movement  
 5.4 Values, theories and facts  
 5.5 Mass networking and its culture - 

summary  

  

5.5 Mass networking and its culture - summary

 

By the end of A Brief History Chapter 13, 'The gift economy', we've seen 
how adaptable, versatile software plus the collaborative, enthusiastic 
approach of a growing community of 'hackers' combined to help the Internet 
develop from relatively specialized research use into a medium for mass 
communication. The growth of e-mail, bulletin boards and conferencing 
networks encouraged rapid and widespread exchange of ideas which 
accelerated this process. The cooperative culture which gave birth to the 
Internet continues to sustain its development, typified by the Open Source 
movement.

However, to some extent the physical structure of the Internet and its 
'hacker' culture are still the province of computer enthusiasts ('techies'). For 
the average computer user the public manifestation of the Internet is the 
World Wide Web. The next section looks at the origins and development of 
the Web.

 

Quick review

 
The following idea, personalities and institutions have been covered in this 
section and the associated chapters of A Brief History are:
 

Idea Personality Institution 

UNIX Ken Thompson and 
Denis Ritchie 

AT&T's Bell Labs 

'C' program language Dennis Ritchie AT&T's Bell Labs 

UUCP Mike Lesk AT&T's Bell Labs 

Usenet varous graduate students Various universities 
including University of 
California at Berkley 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


Fidonet Ward Christiansen and 
Randy Suess 

Open Source many researchers and 
students 

Copyleft and GNU 
Foundation 

Richard Stallman Free software 

Linux Linus Torvalds University of Helsinki 

  
  
  

  

This is the end of Section 5. You should refer back to the 
Study Guide to make sure that you have done all the work 
associated with this section. The next section is entitled The 
development of the WWW.
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6.1 The development of the World Wide Web - introduction

 

Up to now this module has covered the development of the Net. This 
physical network of networks supports, as you have seen, many different 
facilities such as file transfer and remote login. However, when most people 
think of the Net they think only of one thing: the World Wide Web (WWW) or 
Web. This has been the main interface to the Net for most people - and is 
many things to many people, as you discovered when you explored its 
dimensions earlier in this Module. The Web was invented in 1989 by Tim 
Berners-Lee at CERN, the European particle physics laboratory in Geneva. 
But the ideas behind the Web had been brewing for a long time - more than 
50 years in fact.
 

 

This Section looks at the precursors of the Web - the thoughts, research and 
creations of key individuals - and at the technology behind its development. 
In the following segments we move beyond A Brief History and look at what 
is happening on the Web today and how it is a system that is changing and 
developing as people find new ways to use and extend it.
 

 

Chapters 14-16 of A Brief History cover the history and the development of 
the Web. You will be asked to read various parts of these chapters as you 
work through the study material for this section, which covers some of the 
people and the ideas in more detail, plus links and an exercise:
 

 

Chapter 14 Web dreams is optional - it gives biographical background on 
Vannevar Bush, Doug Engelbart, Ted Nelson and Bill Atkinson. If you are 
pushed for time you can skim through or even skip this chapter as their 
contributions are summarized on the next page.
 

 

Chapter 15 Liftoff introduces Tim Berners-Lee and explains how and why 
he came up with the idea for the WWW. It describes how it developed from 
its first beginnings and how 'browser' programs were produced so that 
people could use the Web.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

 

Chapter 16 Home sweet home describes how the world, including 
Microsoft, became aware of the potential of the Web and how it exploded 
into our lives. It describes the so-called browser wars that ensued as 
companies fought to get their product accepted by the masses.
 

 
Read through Chapters 15 and 16 to get an overview of the 
story behind the invention of the Web and then dip back into 
them as you work through the following pages.

 

  
  
  

  
The next segment is Visionaries and developers.
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6.2 Visionaries and developers

 

This page concentrates on the precursors of the Web - on the thoughts, 
research and creations of four specific individuals: Vannevar Bush, Doug 
Engelbart,Ted Nelson and Bill Atkinson. Their ideas paved the way for 
the concepts that Tim Berners-Lee embodied in the WWW.
 

Vannevar Bush

 

 [Photo courtesy of Salon Magazine]

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Vannevar Bush is the MIT scientist we met earlier in this module when 
looking at the origins of the ideas which led to the ARPANET. In 1945 the 
magazine Atlantic Monthly published a seminal article by Bush in which he 
set out a description of an information storage and retrieval machine that he 
called the Memex, which looked uncannily like an early description of the 
Web. The title of the article was 'As we may think'. It was reproduced in Life 
magazine later that year, thus giving it a wide audience which included a 
young radar technician called Douglas C. Engelbart (you heard about him in 
Module 1; more of him later). Much of 'As we may think' is taken up with 
envisioning ways of dealing with the information explosion which Bush saw 
as the concomitant of modern science and which had been an obsession of 
his since the 1930s. The general thrust of his argument was that machines 
would be needed to help mankind to cope with the explosion, and he 
expended a good deal of ink on discussing electromechanical devices which 
might help. These ideas may seem quaint to the modern reader - until one 
remembers that Bush was writing at a time when the digital computer was 
still a dimly perceived dream. This article had a profound impact on the other 
three people in this segment.
 

Douglas C. Engelbart

 

 

 

 

Douglas C. Engelbart came across Bush's article in Life magazine when he 
was a Navy radar technician stationed on an island in the Philippines, 
awaiting a ship to take him home. After leaving the Navy Douglas Engelbart 
became a computer scientist; he was inspired by Bush's vision of the 
Memex, and by J.C.R. Licklider's ideas about human-computer symbiosis, 
and devoted his life to a search for ways in which computers could augment 
human intelligence. The part of Bush's vision which most grabbed 
Engelbart's attention was his fear that the accumulated knowledge of 
humanity would overwhelm our ability to handle it - that we would all be 
swept away by the 'information explosion'. Bush saw the threat clearly, but 
he could only fantasize about the technology that would be necessary to 
meet it. Engelbart, brooding on the same problem, had one advantage over 
his mentor: he realized that the development of the digital computer meant 
that the tools for 'augmenting' the human intellect were finally to hand. As 
part of the 'augmentation workshop', Engelbart invented many of the 
fundamentals of modern personal computers - multiple, resizable windows, 



bit-mapped screens, video conferencing, the computer mouse, and a 
method of linking documents which is similar in many respects to the Web. 
Engelbart was that most elusive of creatures - a dreamer who got things 
done. He didn't just fantasise about his 'augmentation' technologies - in five 
years he constructed working systems which actually embodied them. There 
is a famous film, for example, of him addressing a large audience at the 
1968 Fall Joint Computer Conference in San Francisco in which he showed 
how a mouse and a special keypad could be used to manipulate structured 
documents and how people in different physical locations could work 
collaboratively on shared documents, online.
 

Ted Nelson

 

Ted Nelson, is the man credited with coining the term hypertext to describe 
non-sequential writing. Nelson, like Bush, was obsessed with the thought 
that mankind would be overwhelmed by the 'information explosion' and (like 
Engelbart) thought that computers would provide a way of keeping on top of 
the world's burgeoning sources of information. Nelson had also discovered 
Bush's article and made the vital connection: the technology needed to drive 
the associative linking envisioned by Bush had been invented. There was no 
need for levers and microfilm and projectors. All that was required was a 
digital computer. Ted Nelson is a mythical figure in the computing industry 
because of his single-minded pursuit of a dream. His life has revolved 
around the Xanadu project - an attempt to construct a global hypertext 
publishing system - once described as 'the longest-running vapourware 
story in the history of the computer industry' (p.221) because it has been in 
development for more than 30 years. He envisaged Xanadu as a unified 
literary environment on a global scale, a repository for everything that 
anybody has ever written. He called it a 'docuverse' (document universe) 
where 'everything should be available to everyone. Any user should be able 
to follow origins and links of material across boundaries of documents, 
servers, networks, and individual implementations' (p.223). One of the 
strangest features of the Xanadu system is that it has no concept of deletion. 
Once something is published, it is there for the entire world to see forever.
 

Bill Atkinson

 

Bill Atkinson is a legend in the computer business as the author of MacPaint, 
the graphics program which came bundled with early versions of the Apple 
Macintosh. Although technically he might be described as a programmer, 
many people would describe him as a software artist, or at the very least an 
artist whose medium just happens to be software. Later he invented 
HyperCard, the first simple hypertext system for personal computers. The 
core of HyperCard was the card (an electronic 3 x 5 inch index card) . Each 
card could have user-installed 'hot spots' which, if clicked on, would instantly 
cause a jump to another card. In one of the demonstration stacks, for 
example, clicking on the image of a hat took one to a set of cards about hats.
A collection of linked cards was called a 'stack'. The key card in the stack 
was called the 'Home' card. And while links which involved just simple 
branching could be set up by pointing and clicking, discussions with an 
Apple colleague, Dan Winkler, led to the idea of integrating user-definable 
functions and building in a programming language (called HyperTalk) which 
would make HyperCard a whole software environment enabling the 



construction of quite complex programs. HyperCard was a truly fresh idea; it 
was completely original, and it seemed to offer a new way of using 
computers for important and difficult tasks. It was - and is - a wonderful 
piece of software which gives people who know nothing about programming 
the 'freedom to associate' - to organize information in ways which match or 
suit their own cognitive styles. But although it has had a great impact on 
those of us who think about such things, it has not had the seismic impact its 
creator expected, and for one very simple reason. It was rooted in the notion 
that the computer was a standalone device, complete in itself. HyperCard 
enabled one to obey E.M. Forster's injunction - only connect - but it 
assumed that all the connections worth making resided on your hard disk.
 

Further reading

 

A copy of 'As we may think' is available on the Atlantic Monthly website. (It 
is a long article so a summary by John Naughton is also available). 
Compare his vision with what we have now in terms of the WWW. How 
different is it?

 

You can see the film of Doug Engelbart's demonstration of the 
augmentation project from the archives at Stanford University. Many of the 
researchers who worked at Xerox PARC and who are credited with 
inventing the modern personal computer were originally inspired by 
Engelbart. (Note these clips are in Real Video format - you will have to 
download and install the software to view these.This software is not 
included on the On-Line Applications CD-ROM.)

 
You can read more about the Xanadu project and Ted Nelson's unique 
view of the world at the Xanadu website.

  
  
  

  
The next segment is Tim Berners-Lee and CERN.
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6.3 Tim Berners-Lee and CERN

 

The WWW was invented at CERN - the European Centre for Nuclear 
Research - which is more usually associated with the study of quantum 
physics and high-energy particle accelerators.This segment covers the 
following topics: Tim Berners-Lee; CERN and its information problems; 
Berners-Lee's solution to the CERN problems.
 

 Read A Brief History Chapter 15 pages 231-241.

 

 

So Tim Berners-Lee discovered that the organization he worked for had the 
same memory problems as himself. The solution he came up with was the 
WWW!

The special requirements of a hypertext system for CERN were, he 
believed, that it should:

 

 allow remote access across networks;

 
be heterogeneous (i.e. allow access to the same information from different 
types of computer system);

 be non-centralized;
 allow access to existing data;

 
enable users to add their own private links to and from public information, 
and to annotate links as well as nodes privately;

 enable 'live' links to be made between dynamically changing data.

 The key elements of Berners-Lee's invention were:
 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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a hypertext system for presenting information in a simple format and 
maintaining hotlinks between associated documents wherever they may 
be on different machines anywhere in the world;

 

a ' browser', a client program which communicated with a server and 
provided a virtual window through which the user saw the 'web' of linked 
hypertext documents or resources. And since this was before most people 
had computers with GUI displays a student, Nicola Pellow, wrote a version 
of this that would work in simple line-mode;

 
a ' server' which stored the files that were web resources and handled the 
requests for connection and transfer of copies of these files to the 
'browser' program;

 
a set of protocols by which different machines could talk to one another 
and exchange information;

 In the next few segments we will look at each of these ideas in more detail.
 

Further reading
 CERN's history of the project

  
  
  

  
The next segment is about Hypertext and hypermedia
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6. 4 Hypertext and hypermedia

 

Hypertext is an old idea, and one that is not exclusively confined to 
computer-based text either. The footnotes in a conventional printed book are 
an example of hypertext in action. There is a mark in the text - a number or 
symbol - referring to some special text, which is not part of the main body of 
text and which is printed elsewhere, either at the foot of the page or at the 
end of the book.

If, while reading, you follow a footnote reference, you are first of all diverted 
from the main text to the footnote. The footnote itself may then lead you 
somewhere else, either within the book you are reading or to some other 
book or article. The only difference between hypertext as exemplified by a 
footnote and hypertext as you encounter it on the Web is that in the latter 
case the computer (and the network) physically presents you with the 'other' 
text, whereas with a conventional footnote you have to locate it yourself. But 
the principle is the same.

Hypermedia is a simple extension of the idea. Whereas in hypertext links 
point to other pages (or other places on the same Web page), hypermedia 
draws on the capability of computers to link images (pictures, maps, 
diagrams, photographs), sound, animations and video. And text does not 
have to be the only jumping-off point; for example, a picture can be a link to 
a sound, or to another picture. Here are some examples.

 

 
You are a law student studying copyright law. By selecting a particular 
passage in an online edition of the particular statute, you are taken to a list 
of cases which constitute important precedents.
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You are studying a foreign language. A phrase is presented as text on the 
screen. Clicking on it plays a recording of a native speaker saying the 
words.

 
You are a materials science student studying the behaviours of metals 
under stress. Click on a particular metal and you are presented with a 
video of a stress test in progress.

 
An image of the floor plan of a laboratory is presented on screen. By 
clicking on a room you are presented with a photograph of its occupant 
and a list of his or her current projects.

 

Hypermedia is thus an information medium which can link verbal and non-
verbal information.

Technologies such as file compression and 'streaming', pioneered by 
companies such as RealNetworks, make it possible to incorporate 
reasonable quality multimedia in web pages. However, while it is technically 
possible to transmit video signals over the Web, in practice it would take a 
long time for someone with a 56K modem to receive a high-quality television 
programme or film. Hypermedia on the Web will only become a reasonable 
proposition as higher-bandwidth connections become available to most 
users via cable modems or fibre-optic links.

But the bandwidth restrictions of the Web do not apply to optical disks such 
as CD-ROM and DVD (Digital Versatile Disk), which can store large 
quantities of data and deliver them to the computer at very high speeds. This 
is especially true of DVD, which has sufficient capacity to deliver full-length 
movies with good visual quality.

Much of the pioneering work on hypermedia has involved educational 
applications and was done at Brown University in the United States, which 
developed the Intermedia system for creation and delivery of hypermedia-
based courses.

 

Further reading

 
Sueann Ambron and Kristina Hooper (Eds.), Interactive Multimedia: 
Visions of Multimedia for Developers, Educators and Information 
Providers , Microsoft Press, 1988

 
George P. Landow, Hypertext: the Convergence of Contemporary Critical 
Theory and Technology, The Johns Hopkins Press, 1992

 
Roy Rada, Hypertext: from Text to Expertext, McGraw Hill Book 
Company, 1991

 
History of hypertext research at Brown University - with links to WWW 
versions of some of the more celebrated InterMedia projects

  
  
  

http://www.real.com/
http://landow.stg.brown.edu/HTatBrown/BrownHT.html


  
The next segment is about locating and retrieving 
information from networked sources: The browser concept.  
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6.5 The browser concept

 

The Oxford Dictionary of Computing defines 'browser' as "a utility program 
that allows a user to locate and retrieve information from networked 
information sources".

The idea of a browser as a software tool for viewing and navigating through 
a web of hypertext documents was well established in the hypertext 
community before Berners-Lee started work on designing the WWW. For 
example, in the mid 1980s the Xerox NoteCards system enabled users to 
create networks of electronic 'notecards' connected by arbitrary (user-
defined) links. The system had a browser tool which provided an editable 
graphical portrayal of some part of a notecard network. The notion of a 
browser was also an integral part of advanced programming languages such 
as Smalltalk. Look at the resource on source code if you need to remind 
yourself about programming languages .

Berners-Lee and his CERN colleagues took this idea and adapted it to the 
Internet. His concept of a browser was a client program which stood 
between the user and the diverse universe of resources available on servers 
connected to the Net. Hitherto one could get at these resources if one knew 
where they were located and how to access them using tools such as FTP. 
With a browser, Internet resources would appear as discrete objects or 
clickable links. Combining the browser with the URL protocol (for uniquely 
specifying the address of a desired object), and the HTTP protocol for 
regulating the conversation between browsers and servers, it was possible 
to create a way of transforming the Internet into a virtual point-and-click 
environment.

The original CERN software was written on powerful NeXT workstations 
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which had sophisticated graphical displays. Most networked computers of 
the period, however, did not have such displays, so an early priority of the 
CERN team was to produce a browser program which would adhere to the 
emerging WWW protocols and yet be capable of running on computers 
which had simple character-based displays. The first version of the CERN 
line-mode browser was written by Nicola Pellow, an English post-graduate 
student.

Text-based browsers which are the descendants of Pellow's program are 
still going strong. The best known of them is Lynx, which is now available for 
most operating systems including Microsoft Windows.

 

 

 

 

 An example of a Lynx screenshot
 

 

Text-based browsers like Lynx have, of course, been overshadowed by later 
generations of graphics-based programs such as Mosaic, Opera, Netscape 
Navigator and Internet Explorer, but they still have their uses and 
advantages. They are smaller and require less RAM and system resources; 
they are much quicker at retrieving information than graphics-based 
browsers; and they can run on hand-held computers (so-called Personal 
Digital Assistants), mobile phones and the more elaborate pagers. Another 
advantage of text-based browsers is that they can be used by a visually 
impaired person using a screenreader. Their disadvantages are that they 
cannot (by definition) handle images and are thus disadvantaged in a WWW 
which relies increasingly on graphics; and that they cannot deal with sites 
which are structured using frames.



 

What you see is not necessarily what you (or someone else) wrote

 

On the WWW, the function of the browser is not just to enable you to locate 
and fetch what you seek, but also to display the page once it has been 
retrieved from the server. The browser looks at the HTML code in which the 
page is formatted and then makes an attempt to display it according to those 
instructions.
 

 

 

 

 

HTML and how it looks on screen 

This means that authoring for the Web is not the same as authoring for print. 
With print you can fiddle with the layout, appearance, font(s) etc. of the 
document until you have them exactly as you want them, and then press the 
'print' button secure in the knowledge that the printer will do your bidding. 
Web browsers are not like that, alas.

There are various reasons for this. One is that browsers run on all kinds of 
different computers, and since the WWW is a global system there is always 
going to be a wide variety of recipients for your web pages. You may like to 
specify Verdana as the font for your web pages, for example. But if a 
browser runs on a computer which does not have Verdana installed in its 
font list, then it will be unable to oblige. The browser will then make a stab at 
presenting the page using the nearest equivalent font. But the resulting look 
may be quite different from what you intended.

 



 

 [Source: Courtesy of Ted Goff. © 1997 Randy Glasbergen. World Rights Reserved. 
Reproduced with permission.]

 

 

Another reason for variability between browsers is that they tend to have 
little quirks built into them by their designers. The World Wide Web 
Consortium (W3C), the international body which oversees the Web, lays 
down standards for HTML to which, in theory, all browsers should adhere. 
But in their anxiety to steal a march on the competition, many programmers 
bend the standards slightly to give their product a competitive edge.

Some browsers (e.g. Opera and Amaya) make a concerted attempt to 
adhere to W3C standards. But they are very small players in a market 
dominated by Netscape Navigator and Microsoft Internet Explorer.

 

Further reading

 

The browser archive at evolt.org where you can download old browsers.

Deja Vu where you can see how 'the web as we remember it' would have 
looked by using the browser emulator.

World Wide Web Consortium 

Opera 

 

  
  
  

  
The next segment explains the development of The WWW 
protocols that enable different types of computers to talk to 
one another in order to be able to access information.

 

      

http://browsers.evolt.org/
http://www.evolt.org/
http://www.dejavu.org/
http://www.dejavu.org/
http://www.w3.org/WWW
http://www.opera.com/
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6.6 The WWW protocols

 

Creating the Web was not just a matter of writing the code for browsers and 
servers, however. Because the Net, with its incredible diversity, was central 
to the project, Berners-Lee had to invent a way of ensuring that publicly 
available information resources held on any networked computer anywhere 
in the world could be accessed through the browser.

The only way to do this was to create a set of protocols by which different 
machines could talk to one another and exchange information.

 

 

One protocol (analogous to the IP convention which specifies the unique 
address of every machine connected to the Net) had to specify the 
location at which information was held. For this Berners-Lee invented the 
Uniform Resource Locator or URL.

 
Another protocol was needed to specify how information exchange 
between machines should be handled. For this he created the Hypertext 
Transfer Protocol (HTTP), which was analogous to FTP.

 

Finally he had to invent a uniform way of structuring documents. For this 
he proposed Hypertext Mark-up Language or HTML as a subset of the 
Standard Generalized Mark-up Language (SGML) tagging system which 
was already established in the electronic publishing business.

Uniform Resource Locator (URL)
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The URL is the way Berners-Lee devised for specifying the location of an 
object (e.g. a file or a web page) on the Internet. URLs are used in HTML 
documents to specify the target of a hyperlink which is often another HTML 
document (possibly stored on another computer).

Some sample URLs (some of these may not currently be live):

 

 http://www.w3.org/default.html
 http://www.acme.co.uk:8080/images/map.gif
 http://wombat.doc.ic.ac.uk/?Uniform+Resource+Locator
 http://www.w3.org/default.html#Introduction
 ftp://wuarchive.wustl.edu/mirrors/msdos/graphics/gifkit.zip
 mailto:dbh@doc.ic.ac.uk
 news:alt.hypertext
 telnet://dra.com

 

The part before the first colon specifies the access scheme or protocol. 
Commonly implemented schemes include ftp, http (World Wide Web) or 
mailto (e-mail). Other less commonly used schemes include news, telnet, 
gopher or WAIS (Wide Area Information Servers).

The part after the colon is interpreted according to the access scheme. In 
general, two slashes after the colon introduce a hostname, i.e. the IP 
address of the machine on which the targeted file or page is stored.

For an HTTP or FTP URL the next part is a pathname which is usually 
related to the pathname of a file on the server. The file can contain any type 
of data but only certain types are interpreted directly by most browsers.
These include HTML and images in gif or jpeg format. The file's type is 
indicated in the HTTP headers returned by the server, e.g. 'text/html', 'image/
gif', and is usually also indicated by its filename extension. A file whose type 
is not recognized directly by the browser may be passed to an external 
'viewer' application, e.g. a sound player.

The last (optional) part of the URL may be a query string preceded by '?' or 
a 'fragment identifier' preceded by '#'. The latter indicates a particular 
position within the specified document. This means that the target of a 
hyperlink can be not just a document, but a specific part of the document.

 



 

 [Source: Courtesy of Randy Glasbergen. © 1996 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

Hypertext Transfer Protocol (HTTP)

 

This is the client-server protocol used on the Web for the exchange of web 
pages. In non-technical language, what HTTP essentially does is to 
prescribe how the four stages of a web transaction - connection, request, 
response and close - should be conducted.
 

Hypertext Markup Language (HTML)

 

HTML is a document format used on the WWW. It essentially consists of a 
set of conventions for attaching tags to text. A tag consists of a '<', a 
'directive' (case insensitive), zero or more parameters and a '/>'. Matched 
pairs of directives, for example <TITLE> and </TITLE>, are used to delimit 
text which is to appear in a special place or style.

HREF is the HTML code for 'hyperlink reference', which is usually a URL 
pointing to a remote machine. For example, 'http://' indicates that this is a 
web server; 'www.kpix.com/live/' is the URL to which the reference points. 
The first part of the URL - 'www.kpix.com' - corresponds to the Internet 
address of the server containing the desired images, while the '/live/' portion 
refers to a particular area (e.g. a directory) on the server's hard disk.

Looking back, it is not so much the elegance of Berners-Lee's creation 
which makes one gasp, but its blinding comprehensiveness. In just over a 
year he took the Web all the way - from the original conception, through the 
hacking out of primitive browsers and servers, to the creation and 
elaboration of the protocols needed to make the whole thing work.

 

  
  
  

  
The next segment is Clients and servers.
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6.7 Clients and servers

 

The WWW works as a client-server system. This is a common form of 
distributed system in which software is split between server tasks and client 
tasks. A client sends requests to a server, according to some protocol, 
asking for information or action, and the server responds.

This is analogous to a customer (client) who sends an order (request) on an 
order form to a supplier (server) who despatches the goods and an invoice 
(response). The order form and invoice are part of the 'protocol' used to 
communicate in this case.

There may be either one centralized server or several distributed ones. This 
model allows clients and servers to be placed independently on nodes in a 
network, possibly on different hardware and operating systems appropriate 
to their function, e.g. fast server/cheap client.
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 Client-server communications
 

Examples of client-server interactions

 

In using the WWW, the browser program running on your computer 
(Netscape Navigator, Internet Explorer or whatever) is the client. The 
server is a special program such as Apache which runs on a networked 
machine and responds to requests from clients by serving up files that 
they request.

 
The FirstClass e-mail and conferencing system used in this course works 
on a client-server model. The program you run on your computer is the 
client. The program running on the OU computers is the FirstClass server.

 

If you are running FirstClass Personal, then you have installed a server on 
your own machine. Your FirstClass client communicates offline with the 
FC Personal Server; then when you connect online and click on 
'Replicate', the two servers communicate with one another and pass 
messages between them.

  
  
  

  
The next segment is Browser wars
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6.8 Browser wars

 

Mosaic was the first of the big browser programs. It was written by Marc 
Andreessen and Eric Bina at the National Center for Supercomputer 
Applications (NCSA) in the spring of 1993. The idea to produce it was Marc 
Andreessen's.
 

 
Read A Brief History Chapter 15 from bottom of page 241 to the 
penultimate paragraph on page 247.

 

 

Andreessen's aim in producing Mosaic was to bring the Web to ordinary 
people. He did this by creating an easy-to-use, easy-to-get graphical 
interface. Since CERN had taken an Open Source approach to the release 
of the WWW software the NCSA team were able to see how it worked and 
re-write it to run on simple desk-top machines.
 

 

The other major contribution they made was to include a way of handling 
images in web pages. This was arguably the most important decision since it 
signalled a new perception of the Web, changing it from hypertext to 
hypermedia, and releasing its potential as an entertainment medium and 
marketing tool. However, not everyone was happy with this change of 
direction - many researchers (including Tim Berners-Lee) saw it as 
trivialization.
 

 

In fact, Mosaic turned out to be the Killer App for the Web - within two years 
from its release the volume of Internet traffic involving web pages went from 
almost nothing to nearly a quarter of the total. In A Brief History John 
Naughton gives several reasons for this:
 

 it was the first browser program to run on simple desk-top machines;
 it was a GUI;
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it was designed to interpret the HTML <IMG> tag, thus introducing images 
into web pages.

 Which do you think was the most significant of these?
 

The rise of Netscape
 Read A Brief History Chapter 15 pages 249-254.

 

 

In creating Netscape, Andreessen and his team had to start from scratch 
and write completely new code so as not to infringe NCSA's copyright on 
their original Mosaic code. Ironically this allowed them to improve on the 
original and produce a cleaner, more secure and more sophisticated 
package which they called Netscape Navigator. It was quickly to become the 
most commonly used browser.

The new company made the key decision in late December 1994 to give 
away their browser over the Net and recoup income from the server-side 
software and telephone support. This tactic resulted in phenomenal growth 
of their market share and made Netscape probably one of the most famous 
dot.com companies. Throughout 1995 Netscape's share price rocketed and 
their browser became the de facto standard of the industry.

 

 Read the whole of Chapter 16 of A Brief History.

 

 

It took a while, but eventually Bill Gates noticed what was happening on the 
Net and bought the rights to Mosaic. Renamed Internet Explorer, it was 
given away free with every copy of Windows 95.

What newspapers took to calling the 'browser wars' had begun. It ended in a 
court case Microsoft will never forget. On the way there was a paradigm shift 
when Netscape decided to release the source code under an Open Source 
licence and let the power of the Net do the rest. How Netscape's change of 
philosophy came about is described by Eric Raymond in his essay 'The 
Cathedral and the Bazaar'.

 

 
Read 'Epilog: Netscape embraces the bazaar' in Eric Raymond's 
essay called The Cathedral and the Bazaar.

 

  
  
  

  
The next segment is an Exercise - pinpointing the explosion 
of the Web.  
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6.9 Exercise - pinpointing the explosion of the Web

Outline

 
In this exercise you will find and use some statistical data on the Web to find 
out when the growth of the Web began.
 

Outcomes
 The exercise should help you with the following:

 

 

●     using primary sources of information on the Web
●     analysing numerical data
●     comparing sources of numerical data
●     drawing conclusions from different sources of numerical data

 

Background

 

We've seen how the advent of the Mosaic browser was a significant event in 
the evolution of the World Wide Web. But when did the explosive growth of 
the Web actually begin?

In this exercise, I want you to explore the statistical evidence to see if you 
can pinpoint the moment when the Web became the dominant application 
on the Net.

 

The activity
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I would like you to examine these sources to determine, as accurately as 
you can, the month and year in which Web traffic became the dominant use 
of the Internet. Write a short note summarizing your conclusion and giving 
your reasons for it.
 

 
Matthew Gray's Internet Statistics site, which contains a summary of data 
traffic from the National Science Foundation's (NSF) Backbone surveys.

 A graph of NSF traffic data.

 The raw traffic data for NSF backbone.

 If you would like to see my attempt at this exercise, click here

 

 
Finally, how does your conclusion relate to the history of the first Netscape 
browser?
 

  
  
  

  
The next segment is the Summary.
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6.10 The development of the World Wide Web - summary

 
By the end of this section you should have a good idea of how the WWW 
came about, what ideas it was based on and how these were embodied in 
its protocols and software.
 

Quick review
 The following ideas, personalities and institutions have been covered.

 

Idea Personality Institution 

Memex Vannevar Bush MIT 

The NLS system Douglas Englebart SRI 

Hypertext and Hypermedia Ted Nelson 

HyperCard Bill Atkinson Apple Computers 

WWW Tim Berners-Lee CERN 

Mosaic Marc Andreessen NCSA 

Netscape Jim Clark 
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This is the end of Section 6. The next section is Section 7: 
Global Documents  
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7.1 Global documents - introduction

 
Now you know the history of the development of the WWW and something 
of how it works. This section brings together a number of topics not covered 
in detail in A Brief History:
 

 

Collaborative hypertext. Tim Berners-Lee originally evisaged that web 
pages would be editable as well as browsed. He saw the Web as a true 
group-working environment. We examine how far things have progressed 
with this concept.

The W3  Consortium. This organization was set up to bring some order and 
standards in the production of web products and tools. We look at its 
important role in the continuing development of the WWW.

XML is the successor to HTML. We examine what mark-up languages are, 
and how XML differs from and extends HTML.

Organizing chaos. Fishing in a sea of dross, or unlimited library: how do 
you view finding information on the Web? We examine some key information 
retrieval concepts in order to understand how search engines and web 
directories work, and how best to use them.

P2P Peer-to-peer networking allows people to utilize the power of their own 
PCs to work collaboratively across the Net. We look at how this technology 
may signal a new stage in the evolution of the net.

 

 

There are undoubtedly many topics we could have chosen to cover in this 
section. It is notoriously difficult to identify, without the benefit of hindsight, 
those developments that will have the most impact in a field. However, we 
have chosen these as areas where research is active, where products are 
coming into the public domain, and because they continue themes covered 
earlier in the module.
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There are no bits of the set book to read for this section - just work through 
the pages that follow and complete the Exercise at the end of the section.
 

 
You might like to discuss in your Tutor Group conference your 
views on the impact of these topics on how the Web evolves, or 
any other developments you feel are likely to be important.

 

  
  
  

  
The next segment is: Collaborative hypertext.
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7.2 Collaborative hypertext

 
In his original proposal for an information system for CERN, Tim Berners-
Lee said that it should:
 

 

'enable users to add their own private links to and from public 
information, and to annotate links as well as nodes privately, 
and enable 'live' links to be made between dynamically 
changing data.' (A Brief History, p.235). 

 

 

In realizing this proposal, Berners-Lee invented an interface: a program 
which stood between the user and the vast and disparate information 
resources of the Net. In seeking a model for this interface he drew heavily 
on ideas which had emanated from the hypertext community, where the 
problem of navigating through a virtual space of linked texts had been 
addressed through the notion of a ' browser', i.e. a virtual window which 
displayed the structure of the space. The Xerox NoteCards system 
developed in the early 1980s, for example, had a special 'browser card' 
which displayed editable node-link diagrams showing the structure of some 
portion of the hypertext network currently in use. Other hypertext or 
hypermedia systems had similar tools. But to the original hypertext notion of 
browsing, the CERN people added something which echoed the thinking of 
Ted Nelson, namely the idea that documents should be editable by their 
readers. Berners-Lee's idea of a browser, therefore, was not just an 
interface that would provide passive viewing, but something that would allow 
users to create their own inline links even as they were reading a document. 
Unfortunately, this is the one part of his vision of the WWW which did not 
survive beyond the CERN version. However, while many people think of 
hypermedia only in terms of the WWW, hypertext research has in fact been 
going on since the early 1960s, when Englebart developed NLS. Since then 
researchers have been developing a wealth of features and theories 
focusing on structuring, presenting and accessing interrelated information.
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Why is hypermedia seen as a good way to handle information, and why 
would people want to add their own annotations to hypertext documents or 
web pages? There are probably many answers to these questions but I'd 
like to explore two of them with you now.
 

Interactive learning

 

In the area of education it is well known that interacting with information 
rather than just passively reading it actually helps a learner to learn. That is 
why we have encouraged you to write your own notes on the material as you 
have been covering it in this course. At the simplest level, people often 
underline or highlight key words or sentences on printed documents, or they 
may scribble notes in the margin. Wouldn't it be great if you could simply 
add notes and highlights as you were browsing a page and they would 
always come up whenever you viewed that page again? The problem with 
this is that you don't have write access to the server on which the page is 
held, so you can't edit the pages and save information on them. It would be 
problematic if we allowed this for every student; you would get everyone 
else's notes as well as your own when you viewed the page, and the result 
would be a bit confusing to say the least. However, if a browser could be 
made to keep a record of your notes and where they fitted in relation to the 
page, but stored your notes with their associated links on your hard drive, 
then such a system could work. This process is called web augmentation, 
and researchers are looking at ways to make this possible using new 
versions of the existing browsers. You can read an interesting account of 
progress in this field in the PhD thesis of Niels Olof Bouvin: Augmenting the 
web through open hypermedia . (This is very readable but rather long; it is 
after all a thesis!) A pdf is available, which will take about 10-15 minutes to 
download using a 56k modem; you may wish to save it on your computer for 
later reading: Augmenting the web through open hypermedia.)

 

Computer-supported collaborative work

 

Earlier in this course, or on another course you've done, there may have 
been times when you wanted to work closely with other students to produce 
a group document or web page. How you achieve this is quite problematic; 
does one of you hold the master copy and every one else sends their bits to 
that person, who then puts them into the master? Alternatively, do you each 
add your bit in turn and then pass the page on to the next person? Wouldn't 
it be better if all of you could see and edit the same web page at the same 
time, and see at a glance who did which bit? Well, this process is the basis 
of a field of study called Computer Supported Collaborative Working 
(CSCW). A type of software called Groupware has grown up here. This 
provides facilities wider than those I've just described, including some of the 
things you have been using FirstClass conferencing for. It also includes 
support of communication, cooperation, problem solving, competing and 
negotiating. Many groupware developers see the WWW as the way forward 
as the common interface for muti-user access to their products.
 

Open hypermedia standards

http://www.daimi.au.dk/~bouvin/Arakne/thesis.pdf


 

Standardization is an issue in this area. As hypertext systems developed, 
producers invented their own ways of storing, accessing and presenting 
information. This led to the situation where different hypertext systems could 
not read each others' files. The goal of the Open Hypermedia Systems 
Working Group is the introduction of hypermedia technology into as many 
existing applications and computing environments as possible, to gradually 
evolve a world-wide unified hypermedia environment. To do this would 
require the development and adoption of open hypermedia standards and 
protocols that allow interoperability between different hypermedia 
applications.
 

Collaboration: the underlying ethos of the Web

 

There are several examples of people using the Web to work collaboratively, 
many of these in the arts and literature, and this offers a rich means of 
sharing and working creatively together.

The Collaborative Hypertext part of MendelWeb provides space for users to 
contribute annotations to Gregor Mendel's paper Experiments in Plant 
Hybridization, published in 1865.

The Reader's Dubliners provides space for users to contribute annotations 
to James Joyce's stories.

Have a go yourself at contributing to pages at the WikiWikiWeb site.

 

Further reading

 

The Human Element in Collaborative Hypertext\Hypermedia, by Murray 
Turoff, Starr Roxanne Hiltz and V. Balasubramanian. This is a Short 
Workshop paper presented at the Workshop on Collaborative Hypertext held 
at the CSCW 1994 meeting.
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7.3 World Wide Web Consortium W3C

 

The W3C was formed in October 1994 to 'lead the WWW to its full potential 
by developing common protocols that promote its evolution and ensure its 
interoperability'. It is a consortium of organizations involved in all aspects of 
development of the WWW representing a wide range of researchers, 
software developers and users. Currently the W3C has over 510 members 
and around 70 full-time staff, led by Tim Berners-Lee, who contribute to the 
development of W3C specifications and software.
 

W3C and its role in the evolution of the Web

 
These points taken from the W3C mission statement summarize the areas in 
which it operates.
 

 
Universal access: Making the Web available to all people whatever their 
hardware, software, network infrastructure, native language, culture, 
geographical location, or physical or mental ability

 
Semantic Web: The sharing of knowledge and information in a form that 
computers can interpret and exchange

 
Trust: The building of trust as the first step towards using the Web as a 
truly collaborative medium

 

Interoperability: W3C, a vendor-neutral organization, promotes 
interoperability by designing and promoting open (non-proprietary) 
computer languages and protocols that avoid the market fragmentation of 
the past

 
Evolvability: The principles of simplicity, modularity, compatibility and 
extensibility guide all of our designs

 
Decentralization: In design we limit the number of central Web facilities 
to reduce the vulnerability of the Web as a whole

 

Cooler multimedia: Through its membership, W3C listens to end-users 
and works toward providing a solid framework for the development of the 
Cooler Web through languages such as the Scalable Vector Graphics 
(SVG) language and the Synchronized Multimedia Integration Language 
(SMIL).

Standardization
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The W3C has developed more than 35 technical specifications for the Web's 
infrastructure; this makes it an important body in the development of 
standards on the Net. Standards are needed to ensure that software 
applications and systems from different suppliers work with each other 
towards the goal of interoperability.
 

 
Explore the W3C site, and specifically their mission statement, 
to find out how their activities aim to shape the future of the 
WWW.
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7.4 XML and mark-up languages

 

XML stands for eXtensible Mark-up Language. It is the natural successor to 
HTML and began in 1998 as a project at W3C to address HTML's limitations 
on structured documents and rich web data. It is rapidly becoming the de 
facto standard for the support of e-business applications such as interactive 
databases and transactions. But before we go into any more detail on XML 
let's backtrack a little and understand what is meant by a 'mark-up' language.
 

What are mark-up languages?

 

Historically, mark-up was the handwritten notation that a designer or editor 
would add to a typewritten script to give the typesetter the instructions for 
font types and sizes, spacing, emboldening, indentation etc. This description 
was transferred to the computing field to describe the formatting codes 
embedded in a file by a word-processing (WP) or desk-top-publishing 
package. In early WP programs such as TROFF the author had to embed 
these codes manually. This was a real pain, and I remember spending ages 
fiddling with these codes to get a sensible printout of my MSc dissertation 
written in 1983 using the University of Sheffield's mainframe computer. I 
don't have the original files any more, but the following links to the Bell Labs 
site show an example of a raw TROFF file (the manual for the Seventh 
Edition release of the UNIX operating system) showing the codes (usually 
two letters preceded by a dot) embedded in the text, and how it prints out, 
shown as a PDF file (this file is 1 MB so may take some time to download). 
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Some of you may remember early versions of Wordstar, which worked in a 
similar way; see here for a screen shot of Wordstar. The 'dot commands' for 
Wordstar followed a similar format: 

Character width .CW 

Comment (not printed) .IG or .. 

Conditional page .CP 

Footing .FO 

Footing margin .FM 

Heading .HE
 

 
In WYSIWYG systems the program inserts the codes into the source version 
as a result of key presses or clicking on icons and allows the user to view 
what the codes produce on screen as they are working.
 

Procedural vs descriptive mark-up

 

This kind of mark-up is called procedural mark-up, and most electronic 
publishing systems today use a mark-up that is unique to each software 
package. That is why you can't always immediately open and view a file 
produced in another word processor using the one on your machine. 
Procedural mark-up codes apply to a single way of presenting information 
and don't define how to display the file in other media such as on the 
Internet. Generic or descriptive mark-up, on the other hand, describes the 
purpose of the text in the document rather than just how it should appear on 
the page. For example, procedural mark-up would indicate print on a new 
line in bold face whereas generic mark-up would indicate which bit is the 
title, footnote etc. So generic mark-up separates the content of a document 
from its style of presentation, since once you know which bits are which you 
can apply different styles to those bits in different circumstances.
 

 

 

http://www.scrounge.org/wordstar.htm


 

 

 

 

SGML

 

Standard Generalized Mark-up Language (SGML) was an attempt to deal 
with the proliferation of different mark-up languages. It is an international 
standard (ISO 8879) and prescribes a standard format for embedding 
descriptive mark-up in a document and a standard method for describing the 
structure of a document. Creating an SGML document involves inserting 
tags around content, i.e. marking the beginning and end of each part of the 
document. For example, <par> indicates the start of a paragraph and </par> 
indicates the end of a paragraph. Does this sound familiar? You might agree 
it looks very much like HTML. This is not entirely surprising since Tim 
Berners-Lee based HTML on SGML.
 

 

There is another thing that makes SGML very powerful and that is the 
concept of the Document Type Definition or DTD; this describes the 
structure of a document. It specifies the rules governing the relationships 
between the elements in a document, e.g. 'the title must be the first element 
on the title page'. A separate style sheet then says how each element 
should be displayed, e.g. headings should be in bold and centred. The style 
sheet can then be different for different purposes. Cascading style sheets 
serve the same purpose for web pages.For example, for each of our T171 
web pages there is the main page as you see it on the website and and a 
printable version linked from the 'printable version' button. We produce each 
of these from the same source (it's actually XML but more of that later); they 
each simply have different styling instructions.
 

XML



 

XML is a special form of SGML designed so that richly structured documents 
could be used over the Web. It has been rapidly taken up by Web 
developers and browser manufacturers. It was developed by the W3C and 
the base specifications are XML 1.0, W3C Recommendation Feb '98, and 
Namespaces, Jan '99. The XML Activity Statement explains the W3C's 
current work on this topic in more detail. XML is not the same as HTML 
since the tags in HTML are pre-defined and fixed whereas in XML you 
define the tags as you go along. The W3C are constantly working with 
browser developers to add new tags to HTML to keep pace with the need for 
new features in web pages. However, the tags in XML are defined within the 
'page' itself, so it is infinitely extensible. In theory XML can cater for any new 
features that are needed in the future.  This makes XML more like a 
programming language than simply a way to mark-up pages - and means it 
is much more flexible and powerful. Below is a sample of part of the XML file 
for this page.
 

 

<title2>Further reading</title2>

<bodytext>

<p>Tim Berners-Lee sees this ability of data to identify itself 
as the key to transforming the Web into the 'Semantic Web'. In 
a <a class="external" href="http://www.xml.com/pub/a/2000/12/
xml2000/timbl.html" target="_blank">keynote session at XML 
2000</a> Tim Berners-Lee, Director of the Wide Web 
Consortium, outlined his vision for the Semantic Web.</p>

 

Metadata

 

Alongside XML there is something called the Resource Definition 
Framework, or RDF. It provides a means for programs to interchange 
information about web resources. And this introduces another concept, that 
of metadata or 'data about data'.

Metadata is descriptive information about an item or computer file (a book, a 
web page, an art object etc.) and it has been in use in the form of library and 
museum catalogue records for a long time. Metadata about a book would 
record things like: who the author is, who the publisher is, what the title of 
the book is, etc. For a video other things might be important too - its running 
time and format for example. The idea is, however, just starting to become 
significant in the context of the Web. Having agreed standards about what 
metadata to hold about a web resource and how that data is labelled would 
enable web tools such as search engines to 'understand' the nature of 
resources found. So they could perhaps distinguish between informative 
pages and adverts, images and sound tracks or present only those pages 
published after a certain date, or distinguish web pages written by some one 
called 'Winter' from those with information about 'winter weather'.

 

http://www.w3.org/TR/2000/REC-xml-20001006
http://www.w3.org/TR/1998/REC-xml-19980210
http://www.w3.org/TR/REC-xml-names/
http://www.w3.org/XML/Activity


 

Read the following article by Robert X. Cringely. It explains how 
XML enables web pages to know what information they contain 
and what impact this will have on the Web: Data, Know Thyself: 
The Power of XML is Going to Change Everything About 
Computing. Now If Only I Could Describe It.

 

Further reading

 

Tim Berners-Lee sees this ability of data to identify itself as the key to 
transforming the Web into the 'Semantic Web'. In a keynote session at XML 
2000 Tim Berners-Lee, Director of the Wide Web Consortium, outlined his 
vision for the Semantic Web.

An excellent explanation of RDF and Metadata by Tim Bray can be found at 
the O'Reilly XML site.
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7.5 Organizing chaos: information retrieval on the Web

 

The Web is useless - you can never find what you want! How many of you 
would have agreed with these sentiments  before you started this course, or 
perhaps still do? The power of the Web as a publishing medium for anyone 
who has access is unquestionable, but the downside is information overload. 
Search engines and web directories were developed to provide a fast means 
to finding a specific page, but how do they work and why were they 
developed in the way they were? In practical terms, how can we use the 
Web more effectively? First of all we need to understand some basic ideas 
about 'information retrieval'.
 

Some basic information retrieval concepts

 

When you think of finding information what's the first thing you think of? The 
telephone directory perhaps, or a library or an encyclopedia? What all of 
these have in common is that they contain information that is organized in a 
systematic way. Knowing just how the information is organized helps us to 
use them effectively to find information. In the telephone directory, there may 
be a business section with the names and numbers of companies and 
services that are listed under various categories such as Plumbers or Cafes, 
and these categories are listed alphabetically. Knowing this we can easily 
scan through the list for the category we want. If we look for a category that 
isn't there it tells us which category to look under instead. For example, if I 
look for Coffee Shops in my local telephone directory there aren't any listed, 
but it does say 'See Cafes' so I know I need to look there. So someone has 
decided which headings should be used - this 'control' of the 'vocabulary' is 
needed because in English we usually have at least half a dozen words for 
everything (those of you for whom English is not your first language will no 
doubt be painfully aware of this). For example, think of a phrase for a tall 
building. What did you come up with? Was it skyscraper or tower block or 
something else? First lesson then: retrieving information isn't as simple as it 
seems - it involves lateral thinking. This method of organizing information 
systematically by subject, 'the subject approach', helps cut down some of 
the guesswork.
 

A subject approach
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This approach of organizing information in subject categories is very 
common and is the one adopted in the non-fiction sections of libraries. Since 
theoretically libraries could get books on any subject under the sun, they use 
a system which classifies all subjects in general knowledge into topics and 
sub-topics and represents these by a code. One commonly used code is 
Dewey Decimal, which splits all of human knowledge into 10 main 
categories (or classes) which are labelled 000, 100, 200 etc. up to 900, and 
each of these are split into 10 subcategories, and so on. For example, 
Natural Science and Mathematics is class 500, Physics is 530, Sound is 534.
 

 

When a book is received in a library its subject is determined and it is given 
the code for that subject - it's then usually written on the spine and called the 
'class-mark'. The books are then placed on the shelves in numerical order of 
this class-mark; this brings books on the same subject together on the shelf. 
If you are looking for a book on, say, computers you would first find what 
number or class-mark the subject of computers is under and then find this 
section on the shelves by following the numerical sequence. Hey presto, you 
would find there all the books that the library had on computers - apart from 
the ones that were already being used by other library users, that is.
 

 

Web directories such as Yahoo take this approach to finding information on 
the Web. Yahoo splits knowledge into sections such as Arts and Humanities, 
and Business and Economy, and these sections are divided into subsections 
so that if you click on Business and Economy a further array of terms that 
includes Electronic Commerce and Co-operatives appears, each of which 
are again subdivided, and so on. Yahoo also provides a window so that 
those who know exactly which subject they need information on can go to 
the subject directly, rather than going through the layers of categories. The 
important thing to notice is that Yahoo indexes web sites where you will find 
information, not web pages. They have teams of 'indexers' who view web 
sites, decide what they are about and allocate them to one of the Yahoo 
subject categories. The advantage of this approach is that only those pages 
really about that subject will appear under the category heading - because 
someone has actually checked the page itself and verified this. The 
downside is the time and staff wages needed to do all this checking and 
allocating.
 

 

This 'classified' subject approach to information retrieval is very efficient for 
browsing, i.e. finding what items there are on a particular subject. But it is 
tedious when you know exactly which item you are looking for - you don't 
want to go to vaguely where on the shelf the item might be or wade through 
pages and pages of listings of web sites on a general subject to find it. In 
this case you want to be able to search the system on a few key words from 
the title or the author's (or company's ) name and find out quickly if the 
repository has the item you know about.
 

A keyword approach

http://www.yahoo.co.uk/


 

In this case a searchable database of keywords which acts as an index to 
the items is preferable. Keywords are words that searchers believe describe 
the information they want or that authors have used to explain their topic. 
(For example, I searched the Web recently for information on business-to-
business electronic commerce, and the keywords that describe my interest 
include exchanges, hubs, electronic procurement, b-2-b and of course dot 
com). It is a safe bet that web pages that include these keywords will be of 
interest to me. The trick is linking the keywords in my mind with the web 
pages that include the key words. It (the trick) is pulled off in two stages. The 
first part is the search engines (also known as robots, crawlers, hotbots or 
agents). These are programs that contain a search algorithm which locates 
(a) the web pages that contain a keyword and (b) the pages that are linked 
to the pages that contain that keyword by a hypertext link. The names of 
these pages and their URLs are fed into a database. The keyword might 
appear in the web page itself or HTML metatags associated with it. The 
second part of the trick is a device, in this case a browser, that allows 
searchers to ask a search engine such as Altavista for a list of web pages 
that contain the keywords in which they are interested, and this list is 
generally ranked with the most relevant appearing at the top of the list.
 

 

The upside of this approach is that it is cheap (no indexers' salaries), 
automatic and fast to search. Powerful servers mean that the software can 
search through millions of documents within seconds and it is easily 
updatable when new web pages appear. The downside is the language 
problem again: the word(s) I think of may not be the same word(s) that the 
author used in his or her document to describe that subject. To combat this, 
most search engines provide a means of combining words and phrases in 
an 'advanced' search facility; however, this is more complicated for users to 
learn and use.
 

 
In effect, most search engines and web directories use a combination of 
both subject and keyword approaches, but it pays to work out how the one 
you are familiar with using is organized.
 

 
Look at the Help pages on Yahoo and Altavista and compare the 
way these two systems work.

 

Are search engines biased?

 

Search engines are efficient in that once the programs have been written 
they operate at a relatively low cost. They are effective in that they compile 
ranked lists of web pages that contain the information that searchers require. 
However, their effectiveness is compromised by those who design web 
sites, by the way in which writers use words in web pages, and by our 
laziness. The search engines recognize the existence of a term, but not how 
or where in the document it is used. This means that web designers can 
make a web page appear more attractive to a search engine than it really is, 
so that not only is one web page selected rather than another but it is also 
placed higher up the list than it warrants. Research shows that some search 
engines are programmed to prefer .com sites to .org, .gov and .ac sites; this 
gives preference to those web sites that include information about a product 
or service that is to be sold rather than sites that contain information for the 
public good. Earlier I argued that a concept can be described by several 
keywords and that we have no control over which word is used to describe a 
concept. When we instruct the browser to search the Web, it is so easy to 

http://www.altavista.com/
http://www.yahoo.co.uk/
http://www.altavista.com/
http://www.princeton.edu/~helen/engine.html


enter keywords such as electronic commerce or business-to-business when 
we should be entering more specific keywords such as e-hub.
 

Further reading

 
Shaping the Web: Why the Politics of Search Engines Matters by L.D. 
Introna and H. Nissenbaum. In The Information Society, Volume 16(3), 
July-September 2000, pp. 169-185.

 

Accessibility and Distribution of Information on the Web by Steve 
Lawrence and Lee Giles. A summary of statistics on search engines 
coverage, from a study published in 1999 in Nature, Volume 400, pp. 107-
109. This web page also gives metadata for the original Nature article at 
its start.

 

Beyond Information Retrieval: Ways to Provide Content in Context by 
Deborah Lynne Wiley, an electronic-publishing-industry consultant, in 
1998. An article charting the future of search engines and the potential for 
sophisticated information management on the Web.

 
Adventures in Cybersound: the Seven Ages of Information Retrieval 
written in 1995 by Michael Lesk. A readable account of the history of 
information retrieval since Vannevar Bush's article in 1945.
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7.6 Peer-to-peer (P2P) networking

Napster: the pioneer

 

Napster hit the headlines in the late 1990s when it tried to subvert the 
monopoly of the big music publishers by providing a means for Internet 
users to swap music files. Although the publishers won the right to protect 
their 'products' (or intellectual property - Section 5.3) in the end, Napster 
achieved lasting fame owing to its innovative technology for connecting 
users' PCs. This technology is called peer-to-peer (usually abbreviated to 
P2P) computing and it represents a paradigm shift in the way the Web works.
 

What is P2P?

 

P2P is a way of allowing Internet-connected PCs to connect to each other 
directly across the Net, i.e. without going through a server. This allows the 
PCs to share resources such as file storage or processing power and 
represents truly distributed computing. This is different from the old client-
server model, where the PC simply acts as a 'dumb' (but expensive) client 
receiving directions from the ISP server. With P2P computing the PCs are 
more like mutual servers using their full processing power to communicate 
directly with each other (via the Net) and carry out computing tasks.
 

 

The problem that P2P technology solves is that these PCs, on the edge of 
the Internet, are not permanently connected to the Internet. Finding them 
and establishing a connection when they are logged on is the key; they do 
not have a fixed or even predictable IP address for the system to record and 
use.  Have a look back at Section 4.4 TCP/IP and your computer, and 
Exercise - addresses and packets and routes in this module to remind 
yourself what an IP address is and how your PC is allocated one (and if you 
go in using a modem instead of an ISDN or cable line it will be a different 
one) every time you connect to the Internet.
 

 

P2P systems operate outside the DNS system and are not dependent on 
central servers. They cope with the intermittent connectivity by creating their 
own directories of user-specific addresses and updating the IP address 
information for that user in real time.
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Why is P2P so important?

 
The following article by Clay Shirky on the O'Reilly Network is an excellent 
explanation of the importance of P2P and why it represents such a paradigm 
shift.
 

 
Read Clay Shirky's article What is P2P ... And What Isn't now 
and see if you agree with my summary of its key points.

 

What can you do with P2P?

 
Taken from the O'Reilly P2P Directory, these are just a few of the areas P2P 
is operating in.
 

 

Collaborative or group working e.g. Groove Networks.  Groove 
software lets you create secure shared spaces where you make instant 
and direct online connections with others to share information and get 
things done.

 

Distributed computing e.g. SETI@home: the search for extraterrestrial 
intelligence. SETI@home is a scientific experiment that uses Internet-
connected computers in the Search for Extra Terrestrial Intelligence 
(SETI). You can participate by running a free program that downloads and 
analyses radio telescope data.

 

Distributed search engines e.g. MusicBrainz.org The MusicBrainz 
Metadata initiative is designed to create a portable and flexible means of 
storing and exchanging metadata related to digital audio and video tracks. 
The MusicBrainz Metadata initiative is a content description model for 
audio and video tracks on the Internet.

 

Instant messaging e.g. Jabber. The first application of Jabber technology 
is an instant messaging system focused on privacy, security, ease of use, 
access from anywhere using any device, and interoperability with Instant 
Messaging, phone and web-based services.

  
  
  

  

Now go on to the next segment, an exercise designed to 
give you practice in improving your skills in finding resources 
on the Web using search engines: Exercise - understanding 
and comparing search engines
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Module 2 Section 7 

 7.1 Global documents - introduction  
 7.2 Collaborative hypertext  
 7.3 World Wide Web Consortium W3C  
 7.4 XML and mark-up languages  
 7.5 Organizing chaos: information 

retrieval on the Web  

 7.6 Peer-to-peer networking  
 7.7 Exercise - understanding and 

comparing search engines  

 7.8 Global documents - summary  
  

7.8 Global documents - summary

 

By the end of this section you should be aware of several current areas of 
research and development on the Web. You should have a deeper 
understanding of how search engines and web directories work and thus 
how to use them more effectively to retrieve information from the Web.
 

Quick review
 More specifically, the following topics have been covered in some detail:

 

 
How ideas about collaborative working and group hypertext authoring are 
being extended to the Web.

 
What the W3C is and its role in setting and maintaining standards as the 
Web evolves.

 Mark-up languages, specifically XML and the concept of metadata.

 
Different approaches to information retrieval on the Web and how tools 
such as search engines work.

 
What peer-to-peer (P2P) networking is, and why it has the potential to 
change the Web dramatically.

  
  
  

  

This is the end of Section 7. You should refer back to the 
Study Guide to make sure that you have done all the work 
associated with this section. Section 8 looks at The future of 
the Internet.
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Module 2 Section 8 

 8.1 Epilogue - introduction  
 8.2 Exercise - Contested space: the 

Internet and Society  

 8.3 Epilogue - summary  
  

8.1 Epilogue: the future of the Net - introduction

 
This section is a bit different from previous ones. There is little to read on our 
website; instead, we would like you to read a web article written by John 
Naughton, the author of A Brief History, and think about the issues it raises.
 

 

Before we send you off to read John's article, in the exercise on the next 
page, let's think about what this module has covered. It has taken a look at 
the history of the development of the Internet, firstly focusing on the people 
and circumstances that led to the innovative work at ARPA which resulted in 
the first large-scale network of computers. It has explored the problems they 
faced and the solutions they came up with in designing the topology of the 
network and the protocols for its operation. The next stage in the process, 
that of joining different networks together, was described in some detail. But 
this module didn't just concentrate on the technology; much has been said 
as well about how the attitudes and ways of working of the people and 
organizations involved have helped shape the way the Internet operates 
today. Take a moment to think about why your attention might have been 
drawn to this aspect. It is because T171 aims to introduce you to how 
technologists, as real people, work in the world and how they approach 
problem solving.
 

 

A large part of this module has been devoted to explaining how the World 
Wide Web came to be. It is hard for us now to see the Internet as something 
separate from the WWW; for most of us they seem to be the same thing, but 
they are not. On the next page, John's article distinguishes between the two, 
and this is an important point. It is this distinction, and looking at how the 
Internet is changing the way we think about things and do things, that is the 
main theme of John's article. He sees the Internet as continuing to evolve 
and speculates on what impact this will have on society. So for this last part 
of the module we are looking into the future. We are using our knowledge of 
the history of the Internet and the WWW to try to see what trends we can 
spot which might give an indication of how things will go in the future.
 

  
  
  

  
The next segment is an exercise based around an article by 
John Naughton: Exercise - Contested space: the Internet 
and Society
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Module 2 Section 8 

 8.1 Epilogue - introduction  
 8.2 Exercise - Contested space: the 

Internet and Society  

 8.3 Epilogue - summary  
  

8.2 Exercise - Contested space: the Internet and Society

Outline

 
In this exercise you will work individually, reading a scholarly article and 
summarizing its key points.
 

Outcomes
 This exercise will help you with:

 

 reading and understanding scholarly papers;
 making notes on scholarly papers;
 bringing together and consolidating your understanding of Module 2. 

Background

 

In the summer of 2001 John Naughton was invited to write a briefing paper 
for the 21st Century Trust. The Trust was founded in 1986 with the aim of 
bringing together at residential conferences or in study tours people between 
the ages of 25 and 40 who are likely to be opinion leaders, decision takers 
and active citizens in the new century. The title of the paper was Contested 
space: the Internet and Society, and John's aim was to put the WWW and 
the Internet into perspective for this group of influential but non-technical 
people.
 

The activity

 

Read the paper Contested space: the Internet and Society by John 
Naughton. You might want to print the paper out to read it as it is quite long - 
it prints out to around 16 pages. Alternatively, once you have loaded the 
page into your browser you can go offline to read it as it will stay on screen 
until you close the browser window.
 

 If you want to see my summary of the main points click here.

 

 

From the paper, pick two sections which interest you most and 
explain in your own words (just a paragraph will do) the point or 
issue John is making in each of them. Find an example from 
Module 2, either in A Brief History or on the web site, to shed 
further light on each of these two topics. Share your thoughts 
with your tutor group.
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The final segment is the Summary
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Module 2 - The Future of the WWW 

 8.1 Epilogue - introduction  
 8.2 Exercise - Contested space: the 

Internet and Society  

 8.3 Epilogue - summary  
  

8.3 Epilogue - summary

 

This section is the last one in the Module so there has been some reflection 
on the module as a whole. It has drawn your attention to the content of the 
module, and why it has focused on the development of the Internet and how 
technologists work, in the way it has. The aim was to use this knowledge to 
think about the future.
 

 

By the end of this section you should have thought about how the Internet 
and the WWW might develop over the next few years. You will have read 
about the issues the author of the set book thinks are key ones in the impact 
the development of the Internet will have on society.
 

  
  
  

  
This is the last section in Module 2. The next segment is the 
start of Module 3, Understanding e-business  
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About Module 1 

Introduction

 

Welcome to Module 1. I'm Martin Weller, and I am the author of this module. 
Module 1 is built around a set book, Accidental Empires (which I'll mention 
later). There is a lot to read and make notes on in this module, but there are 
a number of exercises and tutor group activities which will help you with this 
and help you to make sense of what you have read.

There are self-diagnostic forms at the end of each section, which you can fill 
out to give yourself a record of how well you feel you have understood that 
section.

This module will use the story of how the personal computer came to be one 
of the defining technologies of our age as a vehicle for teaching about the 
underlying technology, the social impact of computers, the computer 
industry itself and the processes that drive technological development. The 
story is a fascinating one, full of great ideas, strong personalities and 
individual tales of success and failure. It is a compelling tale in its own right, 
but it also provides the perfect context for teaching. Many computing 
courses teach what a microprocessor does, but this one will also explain 
why Intel is such a rich company.

However, while this module tells the story of the development of the PC, it is 
important to realise that this is not a technology history course. Rather, it is 
about computers and software and the computer industry. It is more 
important to have an appreciation of how the IT industry operates in general, 
say, than it is to know the exact date Microsoft was founded. If you are 
interested in any of the following questions, you should enjoy this module:

 

 
How did Microsoft get where it is today?

 
What goes on inside your computer?

 
Why do computers keep changing?

 
Why do some people prefer the Apple Macintosh to the IBM-compatible 
PC?

 
What was IBM's role in the development of the PC?

 
Why does Bill Gates inspire such strong feeling?

 
What impact do computers have on society?



 
What factors affect the technology we use?

 

The structure of the module is fairly simple. It is based around a set text: 
Accidental Empires by Robert X. Cringely (Penguin, 2nd edn., 1996). This 
provides the basic story, and I have built upon this story through the 
academic material in this module. Most of the sections of this website relate 
to chapters of the book, exploring further the issues raised by them. 
Associated with each section is an exercise designed to develop your 
knowledge and study skills. There are also some activities which you should 
perform in your tutor group. At the end of the module is an assignment, 
which will be marked by your tutor and which constitutes your assessment 
for this module.

This About Module 1 section is not based on a chapter of the book, but is an 
introduction to the module. Like the other sections, this one is divided into 
several small segments. Each segment covers a different topic. You should 
work through the segments in the given order, although if you would also like 
to explore you are free to do so. The division of each section into segments 
allows you to return to any particular topic quite easily.

I hope you enjoy Module 1, and that when you have completed it you feel 
more comfortable in talking about computers and coping with this rapidly 
changing field.
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About Module 1 

Objectives

 

The story of how the personal-computer industry came to its present state is 
a fascinating one, but this module teaches more than just the history of the 
PC. It uses the story of the PC to look at a number of different issues. So 
before you embark on the story I would like to tell you what you might expect 
to learn by the end of this module, what it is about, and just as importantly, 
what it is not about.

After studying this module you should be able to:

 

 
give a coherent and informed account of the development of the personal 
computer;

 
identify the key people, organizations and technologies who have played a 
part in the development of the personal computer;

 
explain the basic architecture of a computer and the functions of its main 
hardware and software components;

 
appreciate the cultural context in which technological developments take 
place;

 understand the key business concepts specific to the PC industry;

 
talk comfortably about the current issues in the PC industry;

 recognize familiar trends in new developments;

 
write a report on a relevant issue;

 
find and assess relevant information.

 

This is quite a list. You should look over it carefully and think how well your 
current knowledge meets these objectives. This will give you some notion of 
the progress you make throughout the module. It might be a good idea to 
bookmark this page and to return to it frequently to check how well you feel 
you are progressing.
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About Module 1 

What this module is, and isn't, about

 

There are many different aspects of computing to learn about. Each aspect 
is relevant to different types of people. It is important to identify from the 
outset what this module covers, and just as importantly, what you will not get 
from it.

This module is emphatically about the microcomputer industry, and not the 
computer industry in general. It is not concerned with the detailed history of 
computing, nor is it concerned with the large computers, called mainframes, 
that were the dominant means of computing before the invention of the 
microcomputer. Mainframe computers will only be mentioned in comparison 
with microcomputers. Microcomputers are so-called because they use a 
microprocessor for their computation. They are often referred to as personal 
computers (PCs). This module focuses on the story of the PC industry, and 
how the personal computer came to be one of the leading technologies of its 
age.

Through your study of this module, you should develop an appreciation of 
the significant technological steps in the development of the personal 
computer. You will look at how the main companies in the PC industry 
started, who the important people are and what their products do. You will 
read about companies such as Intel, Microsoft, Apple and IBM, and learn 
about the importance of figures like Bill Gates, Steve Jobs, Don Estridge, 
Steve Wozniak and others. You should come to understand why 
technologies such as the graphical user interface (GUI), the microprocessor 
and operating systems are important.

In trying to tell you what the module is about I have emphasized three 
themes which form the basis of the industry, and this module. They are: 
companies, personalities and technology. These are, of course, intertwined: 
companies are formed by personalities to produce technological products. 
However, the companies can go out of business, the personalities can 
change companies, and the technology can become obsolete. In studying 
this module you should bear these three themes in mind. To help you, at the 
start of each section the important members of each theme in that section 
are listed. This will help you focus your reading. For example:

 
 

Microsoft

 

Bill Gates

 

Windows 95

 

 



 

The module should give you an overall appreciation of many different 
aspects of the computer world. This understanding, in turn, should help you 
to acquire the ability and confidence to learn, live and work within the world 
of personal computers.

This is not a programming course, so you will not become a software 
developer by the end of it. Nor does it teach about specific hardware in any 
detail, so it will not make you a hardware technician. Neither do we cover 
computer science theory in any depth. That is, you will not learn about logic, 
systems theory or design principles in any detail, although it may spark your 
interest in these areas.

I hope this course will provide you with a basic grounding which will enable 
you, if you want, to go on to study further computing courses, or to develop 
your computing expertise further.
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About Module 1 

The Book - Accidental Empires

About the book

 

It is interesting to stop and think about the computer you are using today. 
Need it look and perform in the way it does? Imagine an alternative universe 
where microprocessors have just been invented. Do you think personal 
computers will end up being as successful there as they are here, or looking 
the same? Will the applications be similar? I suspect that if the development 
of personal computers were to happen again from scratch, there would be 
some similarities with our present situation, but there would also be 
enormous differences. I also suspect that different people, companies and 
technologies would be involved.

The set book for this module is called Accidental Empires, and this title 
reflects some of what I have been suggesting above. This title implies what 
the book aims to demonstrate: that the PC revolution was, in many ways, 
accidental.

It is important to identify the basic theory or premise of any book, journal 
article or report you are reading. Sometimes this will be made evident by the 
author, and sometimes you have to uncover it yourself (indeed the author 
may be trying to hide it). This basic premise sets out what the book will try to 
prove, it provides the theme for the story. Sometimes the evidence the 
author supplies will back up their claim, and sometimes it will seem a little 
contrived to meet their theory. You should also bear in mind that the author 
has an interest in making their basic premise seem valid, either because it 
will give them personal prestige or for the sake of convenience. To this end 
the evidence they supply and their interpretation of it may be selective. You 
should bear these considerations in mind when reading any of the texts 
associated with this course (including this one).

Robert Cringely, the author of Accidental Empires, states the basic premise 
of his book very clearly.

 

 

In 1990, $70 billion worth of personal computer hardware and 
software were sold worldwide. After automobiles, energy 
production, and illegal drugs, personal computers are the 
largest manufacturing industry in the world and one of the 
great success stories for American business.

And I'm here to tell you three things:

1. It all happened more or less by accident.

2. The people who made it happen were amateurs.



3. And for the most part they still are.

(Cringely, Accidental Empires, p. 4)

 

 
Whether Cringely is justified in this claim is something you can decide for 
yourself at the end of the module.
 

Why this book?

 

I should first issue a few health warnings regarding Accidental Empires.

Firstly, this is not a typical set book for an academic course. It is written in an 
informal style, and uses colloquial language. It also contains the occasional 
swear word. I have chosen it in preference to more conventional academic 
books because I feel its style conveys the nature of the PC industry better 
than any other book I have read. I believe that the personal computing 
industry is not like most other industries - its companies are different in their 
structure from most others, its leading personalities are often very different 
from those you will find in equivalent positions in other industries, and its 
technology is staggeringly different. So this course has to be different from 
other courses, and therefore the set text is also different. Cringely's style is 
very personalized and this tends to provoke strong reactions. Some people 
enjoy it and others find it irritating. Whatever your reaction you should 
consider whether this influences the information you take from this material. 
Cringely's style is very obvious, but other times an author's style may be 
more subtle - and you may not realise you are being influenced by it.

My second health warning is that the book has a very American perspective. 
The author frequently uses 'us' to mean Americans, and he makes reference 
to the state of the US economy. There are occasional American cultural 
references which are not particularly relevant to an international audience. 
Although this may occasionally irritate you, it is worth remembering that the 
story of the computing industry is primarily an American one (although the 
story of computers in general is not, since there were many important 
contributions worldwide to the development of the technology). It thus makes 
sense to view the industry from a US standpoint.

Another factor which might influence your judgement of the book is that 
Robert X. Cringely is reputed to be a pseudonym. The author is in fact a 
journalist. The Cringely name was developed by InfoWorld magazine, and 
the journalist used to write a weekly industry column under that name. He 
has left the magazine since, and other journalists write the Cringely column. 
There is some dispute as to who actually owns the Cringely name. From a 
reader's perspective you need to ask yourself if this makes any difference. 
Do you give less credence to the author's observations because of it? Does 
it make the author less accountable? Or does it have no effect? To simplify 
matters, throughout this module I will refer to Cringely as if he were a real 
person.



My last health warning is one that applies to any historical account, be it 
recent or ancient history. Although the book is by all accounts factual and 
truthful, there are certain problems in taking any one account. The author 
could not be present at all the events he describes, and thus he must rely on 
the accounts of others. He also has his own views and beliefs which will 
influence what he writes. It is interesting with any historical account to 
compare different versions of the same event - you will often find subtle (and 
occasionally not so subtle) differences. These do not arise because the 
authors are necessarily being dishonest, but because everyone interprets 
events in a different way. I am sure you have from time to time had 
disagreements with someone in which you have both interpreted each 
other's comments in a way the other person did not expect. There is no easy 
solution to this; even accounts that are written in a very factual manner are 
still subject to it. You should just be aware that what you are reading is one 
account of the events, but there will inevitably be others.

So why did we choose this book by this author? Cringely is very well placed 
to tell the story. He has been a computing journalist for many years. He has 
frequently spoken with all of the important personalities in the industry, and 
has watched it grow from the beginning. The book has been generally 
acknowledged to be accurate and the author to be astute in his 
observations. The book is thus a very authoritative view of the industry, and 
it is written in a style we think suits this course and the topic.

The book provided the basis for a three-part television series, which was 
shown on Channel 4 in the UK. It was called Triumph of the Nerds, and 
featured interviews with most of the prominent figures mentioned by Cringely.

During this module I shall direct you to read relevant chapters of the book. I 
hope that you enjoy reading it, and are interested enough to read the 
chapters that are not covered here at some later stage.

Recommended reading 

Triumph of the Nerds - this is the web site to accompany the television 
series and contains lots of useful links and information.
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About Module 1 

Studying this module

 

Module 1 is divided into sections, and these sections are in turn divided into 
segments. Each segment is on a separate page. The sections are shown on 
the Module 1 contents page, which you can go to at any time by clicking on 
the Module 1 button in the blue sidebar. At the top of each segment, the 
other segments in that section are listed. You should therefore always have 
an indication of where you are in the material. At the end of each segment 
there is also a 'Where next' link indicating where you should go next.
 

Format of the sections

 
Each section follows the same format. The structure is as follows:

 

 Introduction - this is the first page and introduces the section.

 
Segments - there are then a number of linked segments, each exploring 
an issue raised by the book.

 
Exercise - most sections have an associated exercise, which develops 
study skills you will find useful in this module and in future studies.

 
Summary - there is then a summary page, which summarizes what has 
been covered, lists topics you might want to discuss in your Tutor Group 
conference, a list of recommended reading, and a self-assessment form.

Introduction

 

The introduction page is arranged as follows:

The important companies, personalities and technologies discussed in each 
section are listed in a table at the start as shown below. This is to help you 
summarize the important elements. The relevant chapter of the book is also 
shown.

 
 

Company

 

Personality

 

Technology

 Based on Accidental Empires, Chapter X, Title
 

 

There is then a brief introductory segment, which will give you the 
background for the bit of Accidental Empires you are to read.

You are then directed to read a chapter, or section of the book.

 

 Do Read the whole of Chapter X



 

Segments

 

You will then go through the various segments of the section. Each segment 
is on a different web page and explores an issue raised by the book. At the 
end of each page there is a Where next link which will take you onto the 
next segment. Also at the bottom of each page is a Done button. By clicking 
this a tick will appear. This allows you to record your progress through the 
module. Further information on this feature is given in Course overview.

At the bottom of some segments there is a recommended reading list of 
books or websites. You are not expected to read these, but they may be of 
use to you if any one topic has sparked your interest, or for the TMAs.

There may also be some additional resources. These will be video clips or 
animations which we have provided for you. The video clips can take a long 
time to download and are not essential, but they are often useful for making 
a topic or personality become more memorable. The animations are useful 
for providing a visual representation of processes which are difficult to 
explain in text. These will certainly aid your understanding of a concept, but 
again are not essential. A 'script' of each video clip and animation is also 
available which you may find helpful to read if you have problems viewing 
them.

 

Exercise

 

There is an exercise in most sections. These cover study skills such as 
critical reading, note taking, reviewing current literature, essay writing, and 
so forth. You should complete all of the exercises, as they will help you 
understand the course and you may be asked to provide evidence of having 
done them.
 

Summary

 
The summary page contains a prompt suggesting you discuss any issues 
raised by the section in your Tutor Group conference or in the Forum.
 

 
In this section we have covered the following topics:

 

 
Subject 1

 
Subject 2

 etc.



 

There is then a quick review, which covers the important topics raised in the 
section. There is also a self-assessment form which you can complete to 
rate how well you feel you have understood the main points in the section. 
You can use this to see if you need to go back over any segments before 
moving on to the next section.
 

Study guides

 
The study guides represent the main way you should approach the material. 
They each cover a two-week period and indicate what you should be doing 
in terms of reading, exercises, and tutor group activities.
 

Coping with overload

 

One thing you learn as you study is how to cope with the workload. It is often 
difficult to offer advice on this - what is time consuming for one student is 
done quickly by someone else. However, new students in particular often 
find it difficult to know how to cut down on workload. Obviously it is best to 
do all the work but if you find time is short then here are some tips:
 

 

1.  Make sure you have read all the relevant material in the book and on 
the website.

2.  Look at any exercise associated with that work and check if you will 
definitely benefit from it. If so, do it. If you are pressed for time you 
may like to read it only.

3.  If you find yourself short of time, do not feel compelled to read all of 
the conference messages. Be selective about which conferences you 
read - the important ones are your Tutor Group conference and the 
T171 Notice Board.
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About Module 1 

Online tutorials

 

During each module there are several group exercises or 'online tutorials'. 
These are in addition to the face to face tutorials that you will attend. The 
online tutorials will be conducted in your Tutor Group conference in 
FirstClass (you will find this on your FirstClass desktop labelled with your 
tutor's computer user ID e.g. AOUT171 xxet9 TG).

Each activity will be explained in advance by your tutor and will normally 
take place over a number of weeks. So you should get into the habit of 
looking in your Tutor Group conference regularly to find out when tutorials 
are happening and what you need to do. Please let your tutor know in 
advance if you are unable to participate in a particular tutorial since other 
members of your group may be relying on your contribution.

In this module three online tutorials are planned.

 

Orientation
 This tutorial should help you with the following:

 

 getting to know your fellow students;
 using the FirstClass environment;
 thinking about the course ahead.

Writing online

 
This is a group activity where you will critically examine different pieces of 
online writing. It should help you with the following:
 

 developing critical reading skills;
 writing effectively for an online audience;
 working as part of an online group.

Preparing for TMA02

 
In this tutorial your tutor will provide some advice on preparing for TMA02 
and looking back over this module, which you can discuss in your Tutor 
Group conference. It should help you with the following:
 

 working on TMA02;
 discussing issues relating to the TMA;
 reflecting on the content of Module 1.
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About Module 1 

About Module 1 - Summary

 
In this section you have looked at the basic structure of Module 1. This has 
laid the foundation for the material which will follow.
 

Conference

 
You might like to discuss the following in your Tutor Group conference, or in 
the Forum.
 

 What you hope to get from this module.
 Your initial impression of the set book.
 Anything else of interest relevant to this section.

Quick review
 The objectives of the module.
 The three themes of the module.
 The use of a set text to tell the basic story.
 Why we have selected Accidental Empires.
 The health warnings about Accidental Empires.

 
The structure of the module, including sections, segments, exercises, 
online tutorials and tutor group activities.
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1.2 Software and hardware

 

When you think of a computer you probably think of the dull-looking box 
sitting on top of, or underneath, your desk, plus the monitor, keyboard and 
mouse. These, along with all of the components inside the computer box, 
are the physical parts of the computer - the hardware. But the hardware is 
just an expensive doorstop without something to make it work. For you to 
produce your annual budget, write your great novel or draw your birthday 
party invitations you need programs which will make the computer do things. 
The computer also requires programs just to look after itself and to manage 
all its components. Programs are the software. Therefore, in this module, 
when I refer to 'technology' I mean both hardware and software, since the 
computer requires both to be a functional machine.

You might like to think of the hardware as a car, and the software as the 
driver and the fuel it requires before it can be driven.

Hardware includes components such as the microprocessor, hard disk drive, 
memory chip, graphics card and so forth. Separate hardware items that are 
added onto the basic computer unit, such as the monitor, modem, printer, 
keyboard, etc., are often called peripherals.

Software can be written in a variety of programming languages. A 
programming language is used to express the instructions which tell the 
computer what to do in response to a certain action. For instance, word 
processing software tells the computer to display the letter 'a' on the monitor 
when you press the 'a' key on your keyboard. Software can be divided into 
three basic categories:
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1.  Operating systems. These communicate with the hardware of the 
machine, and act as the basis on which other software programs can 
be run. The operating system, or OS, is the means by which both 
other programs and the user interact with the computer. It is the first 
thing you see when your computer starts up, and it allows you to tell 
the computer what it is you want to do. Examples of operating 
systems include DOS, Windows, UNIX and the Macintosh OS. 
Operating systems are very important in the story of the PC and we 
shall return to them later.

2.  

Languages. These allow developers to write new software programs. 
There is a wide range of programming languages to suit different 
types of task; examples include Basic, C, Assembler, Pascal, C++, 
Visual Basic and Java.

You will look at these in detail if you do a computer programming 
course, but they do not feature very much in this course.

3.  Applications. These allow you to perform activities to which the 
computer is suited. Applications are the reason most people buy 
computers in the first place. Examples include word processors (such 
as Microsoft Word), spreadsheets (e.g. Lotus 1-2-3), databases (e.g. 
Access), graphics packages (e.g. CorelDRAW), and so on.

 

  
  
  

  

Next you will look at the basic units a computer uses to 
perform all of its functions. The next segment: Binary, bits 
and bytes will give you some understanding of what is 
happening inside your computer.

 

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Module 1 Section 1 

 1.1 Background material - introduction  
 1.2 Software and hardware  
 1.3 Binary, bits and bytes  
 1.4 Computer architecture  
 1.5 Computer power  
 1.6 Types of computer  
 1.7 Exercise - note taking  
 1.8 Background material - summary  

  

1.3 Binary, bits and bytes

Binary

 

To appreciate the importance of the various breakthroughs in the history of 
the computer industry you will need a basic knowledge of how a computer 
works, and in this segment you will look at how a computer represents 
information.

At its very lowest level a computer operates by turning on or off millions of 
tiny switches, called transistors. In computers these transistors can only be 
in one of two states; that is, on or off. Such devices are thus referred to as 
two-state devices. Another example of a two-state device might be a 
conventional light switch. It is either on or off, with no intermediate state. The 
states of 'on' and 'off' can be represented by the numbers 1 and 0.

In mathematics the term binary is used to refer to a number system which 
has only two digits, that is 1 and 0. The number system we use in everyday 
life has ten digits, 0 to 9, and is called denary. The binary system is the 
smallest number system that can be used to provide information.

Any number from our normal, denary system can be represented in binary; 0 
in denary is 0 in binary. Similarly 1 in denary is 1 in binary. When you get to 
2 in denary you have a problem. There are no more symbols in binary; you 
are restricted to only 1 and 0. So how do you represent two? This question 
is similar to asking how you represent ten in denary. Once you get to nine 
you have run out of digits, so you simply create a new column and start 
afresh, using 1 and 0. This is also what you do in binary, so 2 in denary 
becomes 10 in binary. When you move on to 3 (in denary) you proceed as 
before; 3 becomes 11 in binary. The table below shows how denary 
numbers convert to binary.

 

Denary number Binary equivalent 

0 0 
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1 1 

2 10 

3 11 

4 100 

5 101 

6 110 

7 111 

8 1000 

9 1001 

10 1010 

 

It is useful to think of binary in terms of columns. The first column represents 
units, so a 0 here means no units, i.e. 0, and a 1 means 1 unit. The next 
column represents the numbers of 2s, so a 1 in this column means 2. The 
next column represents 4s and so on, with each column being twice as big 
as the previous one. This is also what we do in denary, each column being a 
factor of 10 bigger than the previous one. So the denary number 2902 can 
be interpreted as (2 x 1000) + (9 x 100) + (0 x 10) + (2 x 1). If you want to 
convert binary numbers to denary, this is a useful method. For instance, if I 
wanted to convert the numbers 1000100 and 11001 to denary I would make 
a set of columns as shown.
 

 

 

 

 

Conversion of binary numbers to denary 

You will not be asked to convert numbers, so don't worry too much about the 
details. The important thing is to have an idea of what 'binary' means. 

 

What is binary used for?



 

As I mentioned at the start of this segment, a computer functions by 
manipulating 1s and 0s. As you have seen, you can represent any denary 
number in binary. It is also possible to represent any letter of the alphabet, 
or other character, using binary by simply assigning a code to it in the 
computer. For instance, there is an agreed representation of text known as 
International Alphabet Number 5 (IA-5) in which the letter 'A' is represented 
by the binary pattern 1000001. When I type the letter A, this binary number 
will be stored in my computer. I can later retrieve it and the letter A will be 
displayed on screen. This will only happen if the computer has received 
instructions to treat 1000001 as an IA-5 character. The same pattern could 
be used to represent the denary number 65. The computer knows what to 
do with the data because it has instructions from a program, and these 
instructions are themselves binary representations.

It is worth examining the difference between data and instructions. The data 
is the current information the computer program is working with. This might 
be some numbers I am adding up, or some text I am typing. It will vary from 
instance to instance. The instructions are what the computer does with the 
data. This must always be consistent, for example clicking on the Save 
button will always save the data.

So numbers and text can be represented using the binary system. What else 
can? Images can be represented using a technique known as bit-mapping. 
This divides an image up into thousands of cells and allocates a value to 
each cell. If the image is in black and white, each cell will have a value of 1 
(indicating it is black) or 0 (indicating it is white). Colour can be represented 
by allocating more information to each cell to indicate the proportion of red, 
green and blue (RGB) values. A wide spectrum of colours can be created by 
varying the relative values of red, green and blue. You will encounter bit-
mapping in more detail in a later section.

What else can be represented in binary? The answer is just about anything. 
Sound, like images, can be divided up into different segments and each 
given an appropriate binary value, which can then faithfully reproduce the 
sound. This is what your music CD player does.

You will hear people talk about computers being 'digital'. Sound, light and 
other natural signals are usually analogue. The difference between digital 
and analogue is an important one as it underlies the advantage in using 
computers for many tasks. There is more about what is meant by analogue 
and digital here: Analogue and digital.

 

Bits and bytes



 

So computers work by manipulating 1s and 0s. These are binary digits, or 
bits for short. Single bits are too small to be much use, so they are grouped 
together into units of 8 bits. Each 8-bit unit is called a byte. A byte is the 
basic unit which is passed around the computer, often in groups. Because of 
this the number 8 and its multiples have become important in computing. 
You will particularly encounter the numbers 8, 16, 32 and 64 in various 
contexts in computing literature, and this is usually due to the 8-bit byte 
being the basic building unit. The key point to appreciate is that although 
basing your entire system on only two digits may seem limiting, these two 
digits can be used to represent almost anything.

You will also hear people speak of kilobytes, megabytes and gigabytes or 
often just 'K', 'meg' and 'gig' as in, 'This computer has 64 megs of RAM', or 
'This file is 45 K'. Bits, bytes, kilobytes and megabytes are merely ways of 
measuring the size of things computers deal with. A kilobyte is 2 to the 
power of 10 bytes. This is actually 1024 bytes, but is close enough to a 
thousand to be given the prefix kilo, meaning a thousand. Similarly, a 
megabyte is 2 to the power of 20 (or 1 kilobyte squared), which comes out 
as 1,048,576 bytes. For the sake of convenience, this is called a megabyte, 
meaning a million bytes. A gigabyte is 1000 megabytes.

 

Additional resources

 
Here is an animation in Flash which demonstrates the difference between 
analogue and digital signals and the conversion from analogue to digital: 
Analogue and digital.

 

  
  
  

  
In the next segment you will look at the structure of your 
computer, and what its various components actually do: 
Computer architecture
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1.4 Computer architecture

Manipulating data

 

In the last segment you saw how a computer could use binary digits (bits) to 
represent almost any information. This segment will show how a computer 
uses this binary representation to perform its various tasks.

By combining a series of bytes any data or instruction can be represented. 
Consider a simple example which takes a number and displays it on the 
screen. The following instructions might operate for this program:

10000000 = start program

00000001 = exit program

00000011 = consider next byte as a number

00000101 = display previous number

 

Thus the following stream of bytes would display 10 (2 in denary):

10000000 (program starts)

00000011 (it is told to consider the next byte as a number)

00000010 (treated as a number)

00000101 (it is told to display the previous number)

00000001 (it exits)

This is essentially what computers do, except on a scale of complexity 
enormously greater than this.
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Although computers operate by manipulating 1s and 0s, this is not a very 
useful way for people to work. A more productive means of telling the 
computer what to do is required. This need led to the development of 
programming languages. The first of these was known as Assembler, which 
operates at quite a low level in the computer, telling the computer where to 
move data and what to do with it. Assembler takes commands and converts 
them in to 1s and 0s, which the computer can interpret. Newer programming 
languages are more sophisticated, and operate at a higher level than 
Assembler, and their arrival has made the task of programming simpler.

In the dummy program above we used a byte (eight bits) to represent each 
'chunk' of information. Most computers now use 32 or 64 bits. These chunks 
are called words and are the basic units the computer manipulates when it 
is performing an action.

 

The components of a computer

 

The key to your computer is a chip called the microprocessor. This is its 
brains, and is where most of the computing takes place.

Before the advent of the microprocessor, computers came mainly in the 
form of large mainframes which had a different circuit board for each 
function. At the core of a mainframe computer are three separate units 
linked together to form what is known as the central processing unit, or CPU. 
These three units are:

 

 

The arithmetic and logic unit (ALU) - this is the unit which does the actual 
work of the computer. As well as the four basic maths functions of 
addition, subtraction, multiplication and division, it has comparison 
capabilities such as =, >, < (equals, more than, less than).

 
The control unit - this unit controls the flow of data from the computer's 
memory into the ALU and to other devices.

 The memory.

A microprocessor combines the ALU and control unit on one silicon chip, 
which is why it was at one time referred to as the 'computer on a chip'. In 
mainframes the CPU includes memory, but this is separate in 
microcomputers, so I shall use the term CPU to refer to just the combination 
of ALU and control unit. I shall describe microprocessors in more detail later, 
but you should appreciate for now that they can perform a variety of 
functions. Inside your computer, in addition to the microprocessor which 
forms the CPU there are other microprocessors that are used to control the 
graphics card, modem and other devices.

The CPU microprocessor is housed on a circuit board called the 
motherboard. Also on the motherboard is the clock chip which acts as a 
metronome for the computer so that all its actions can be synchronized. 



 

There may also be one or two ROM chips. ROM stands for Read Only 
Memory, which means that the data on these chips cannot be altered, it can 
only be read. These chips often contain some important programs which 
come supplied with the computer and which are needed for it to function 
properly. This is why they are made to be read-only; it would be very 
unfortunate if an unsuspecting user altered them.

As well as the CPU microprocessor there are devices which can be used to 
enter data into the computer, and which it can use to output data. These are 
called input/output devices (usually referred to as I/O devices ) and might 
include a keyboard and mouse (for input) and a monitor and printer (for 
output). The data for these devices will often pass via a slot-in circuit board 
(called a card) inside the PC which plugs into a slot on the motherboard. 
These cards perform a number of functions, such as converting data to a 
form usable by that particular brand of device.

The CPU also sends and receives data to and from the computer's memory, 
which is usually referred to as RAM (random access memory). The RAM 
consists of chips similar in construction to the CPU. This is the memory 
which stores all the data the computer is currently using. You can think of 
the RAM as the computer's desk. When it needs to work on something it will 
retrieve it, for example a file from the hard disk, and put it into the RAM - just 
as you might get a file from a drawer and place it on your desktop. The 
computer will also load into the RAM the programs it needs to work with this 
file, in the same way you might place your calculator on your desktop. Like a 
desktop there is a limit to how much can be placed in the RAM. The 
contents of RAM are often lost when the computer is switched off.

 

 

 [Source: Courtesy of Randy Glasbergen. ? 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 



 

The microprocessor will also have to read from and write to a permanent 
data storage device in the form of a hard disk drive. Other permanent 
storage devices include CD-ROMs (again the ROM in the name indicates 
that these CDs cannot be written to), optical disks, tape storage or floppy 
disks (which may be read only or writable).

To receive and send all of this data the microprocessor is connected to 
cables, which are referred to as buses. This term comes from the Latin 
omnibus, meaning 'for all'. Buses are designed to carry all kinds of data, 
rather like the buses you might use to travel around a city (their name is also 
derived from omnibus). Thinking of your computer as a street layout, with 
traffic and buses transporting data to various destinations, is not a bad way 
of visualizing what is actually happening.

This is a simple overview of a computer's architecture, but it is sufficient for 
this course. The architecture is summarized in the figure below.

 

 

 

 

 Computer architecture
 

Recommended reading

 
PC Computer Notes - offers information about hardware components and 
the workings of a computer.
 

  
  
  

http://www.pccomputernotes.com/index.htm


  
In the next segment you will look at what people mean when 
they talk about the power of a computer: Computer power  
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1.5 Computer power

 

People often talk about the power of a computer. What do they mean by this 
and what factors affect it?

So what influences the rate and complexity of the computer? There are 
several factors. In 1997 I owned two computers. One was then state-of-the-
art and the other was three years old. I shall use a comparison of these to 
illustrate the factors that affect computer power.

 

The microprocessor chip

 

The first factor is the microprocessor chip used for the CPU. Successive 
generations of chips have more and more transistors placed on them. With 
more transistors available the chip can be programmed to perform more 
tasks, thus increasing its complexity. My older computer had an Intel 80486 
microprocessor chip, which contains approximately 1.2 million transistors. 
The new computer had an Intel Pentium microprocessor, which has 
approximately 3.1 million transistors. This means that the new 
microprocessor had the capability to perform over twice as many functions 
as the older one. Often tasks that in the past would have required another 
piece of hardware can now be performed by additional transistors on the 
microprocessor.

Increased numbers of transistors also allow the chip manufacturers to 
implement new methods of improving memory usage and speed of 
performance. For example, earlier versions of the Intel microprocessors 
required a seperate chip to be installed in order to cope with any software 
requiring lots of calculations involving floating point numbers. The extra chip, 
known as a maths co-processor, was integrated in the main microprocesor 
as more transistors were made available in subsequent versions.

(The terms 'floating point numbers' and 'maths co-processor' are explained 
in the Glossary - you can access this by clicking on the button in the blue 
sidebar. If you come across terms like these that you don't understand it is 
worthwhile checking out the Glossary.)
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Such improvements in successive generations of microprocessors are 
typical, and are made possible by the increased numbers of transistors 
available.

 

Clock speed

 

The second factor that determines a computer's power is its clock speed. 
Each action of the CPU can be thought of as occupying one cycle (although 
most modern CPUs can perform several tasks at the same time). Therefore 
the greater the number of cycles per second, the faster the computer. Back 
in 1997, my older machine had a clock speed of 66 MHz (1 megahertz 
means one million cycles per second), whilst the new one had a clock speed 
of 133 MHz. The new computer roughly doubled the performance of the old 
one. In one second my new computer was able to perform roughly twice the 
number of functions that its predecessor could.
 

 

 [Source: Courtesy of Randy Glasbergen. © 1998 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

Word size

 

The third factor is the size of the words which both the microprocessor and 
the buses can accommodate (go back to the previous segment on computer 
architecture if you need to refresh your memory about these). You may 
sometimes hear people refer to a computer (or particularly a games console) 
as a '32-bit', '64-bit' or '128-bit' machine. These terms refer to the size of 
word that the microprocessor can manipulate. The larger the word size, the 
more information each word can contain. A 32-bit word can contain twice the 
data of a 16-bit word. Thus increasing the word size improves both the 
complexity (more data can be manipulated) and the speed (since it takes the 
same time to interpret each word). On both my machines the CPU word size 
was 32 bits, but there was a bus on my older machine which operated at 16 
bits. This means that the data it carried had to be in 16-bit words, which had 
an effect on the speed of processing.



 

RAM

 

A fourth factor that affects a computer's power is the amount of memory, or 
RAM, available. RAM acts as the computer's working memory, so it contains 
the information the computer needs for its current session. This will include 
various operating system commands (e.g. what a mouse double click 
means), the programs currently running (e.g. Microsoft Word with two 
documents open), current display configurations (e.g. that one Word 
document is in front of the other and the mouse pointer is in the top left of 
the screen) and so forth. An increase in the size of the RAM increases the 
amount of data it can store at any one time. This improves the complexity of 
the computer because it can run programs which require a lot of data to be 
handled, and several programs can be run simultaneously. It also increases 
the speed of the computer because when the RAM becomes full the 
computer will temporarily store data on the hard disk. This will be retrieved 
when it is required, which takes more time than having it currently available 
in memory. So more RAM provides more speed. RAM is currently measured 
in megabytes, and my older computer had 8 megabytes of RAM, whilst my 
new one had 32 megabytes.
 

 

 [Source: Courtesy of Ted Goff. © 1996 Ted Goff. World Rights Reserved. Reproduced with 
permission.]

 

 

The result of all these differences was that I was able to run programs on my 
new computer which were more complex - for example games with detailed 
graphics, or simulation software which performs a lot of mathematical 
functions. Even when I ran old programs they worked much faster, and I 
could have more programs open at once without their performance being 
affected.

Of course, my newer, faster machine has since been made to look slow, and 
I am now several machines down the line from that one. The difference in 
performance between subsequent machines has been less noticeable, 
however. The power of computers now is such that their performance is fast 
enough to meet most needs, and the software I use does not really 
necessitate the rapid upgrade it once did. I am not using my current machine 
to anywhere near its full potential. I use my computer mainly for word 



processing, accessing the Internet and presentations. I do not use it for very 
intensive software, such as current games, which require a lot of computing 
power. This gradual easing of demand poses a problem for the computer 
industry, and we shall look at its effect on the perception of computers later 
in the module.

 

  
  
  

  
In the next segment you will look at the different types of 
computer, including PCs: Types of computer  
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1.6 Types of computer

 

This module is mainly concerned with computers based on microprocessors, 
called microcomputers or personal computers (PCs). Later sections of this 
module will examine the PC in detail and the types of software used by 
them. There are other types of computer though, and you will need to be 
aware of these. However, don't get too bogged down in the details - the 
important thing is that you have an appreciation of the different types of 
computers and the tasks they might perform.
 

Mainframes

 

 [Source: Science and Society Picture Library.]

 

 A mainframe computer
 

 

Mainframes were the dominant form of computing before microcomputers. 
They are usually very expensive, powerful and operate specialist software.

Mainframes are typically used by large companies, public authorities and 
universities for their data handling tasks. These tasks are typically:
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File maintenance: This is perhaps the most common use of mainframes. 
Maintaining records is a huge task for institutions. Records can contain 
information on sales, credit card status, payroll details, social security 
details, health records, stock inventory, etc. These either need to be 
accessed by different people in real-time (for instance a travel agent 
booking an airline ticket) or updated in batches (for instance warehouse 
stock levels at the end of each day). It is necessary in such cases to have 
the data stored centrally and then accessible by those who need it. A lot of 
minicomputers are now capable of performing these tasks in medium-
sized companies.

 

Simulations: Many physical and engineering problems cannot be solved 
without the help of complex computer simulations.These require intensive 
mathematical work, and so take advantage of a mainframe's 
computational power. Examples include weather forecasting, or 
calculating the position of astronomical bodies with extreme accuracy. 
Many minicomputers or workstations are now used for this type of 
problem.

 

General purpose: Many universities used a mainframe to act as a general 
purpose computing facility. Each user can then be given their own area on 
the mainframe to store files, and different departments can use its 
resources to perform different tasks, e.g. predicting bird populations in the 
Biology department and calculating metal stress in the Engineering 
Department. PCs are now used to perform many of these tasks.

 

You will have noticed that after each task I mentioned that other types of 
computer could now be found performing these tasks. This indicates that the 
general growth in the mainframe area has slowed and is even in decline, as 
smaller computers have become more powerful. Mainframes are still 
required by many institutions, however, to perform large data handling tasks. 
They are particularly useful when data needs to be held centrally, with 
different people needing access to it. This is illustrated below:
 

 

 



 

 Use of a central mainframe
 

Minicomputers

 

Minicomputers are powerful, special-purpose computers. They were 
originally viewed as small mainframes - hence the prefix 'mini'. However, 
they have become increasingly powerful and have replaced mainframes for 
many functions. Examples include Digital Equipment's VAX machines and 
IBM's AS/400s. They typically cost in the $100,000s.

Tasks minicomputers might be used for include:

 

 

Plant control: Many industrial plants require a central computing facility to 
collect data from various sensors and then to act accordingly. For 
example, in a chemical engineering plant, as the pressure in one vat 
increases the computer registers this, and opens a release valve slightly 
while also adjusting the boiler temperature.

 

Network control: Many computer networks need a central computer which 
provides storage space and controls the network using special network 
software. This is known as a server. The other computers which access 
the server are called clients. Such machines can also act as the interface 
to the Internet, accepting Internet messages and hosting e-mail and World 
Wide Web facilities. Powerful PCs can also be used to perform these 
functions.

 

Databases: As mentioned above, the role of mainframes in file 
maintenance is increasingly being taken by minicomputers. Minicomputers 
can hold databases of records which appropriate people can access.

 

For the general public it is PCs which tend to symbolize computers. 
However, most 'heavy duty' computing is performed not by PCs but by 
minicomputers. With the growth in networking computers in most institutions 
the role of minicomputers has grown. It is in this market that some of the 
largest software companies, such as Novell who provide networking 
software and Oracle who supply database software, do most of their 
business.

The network model is shown below.

 



 

 

 

 The network computing model
 

Workstations

 

Workstations are based on specialized microprocessors and can be 
thought of as powerful PCs. They are typically used for specialist 
engineering tasks. Workstations use a special type of microprocessor known 
as a RISC chip (Reduced Instruction Set Computing). This technology, 
developed at IBM, removes many of the complex instructions from a 
microprocessor and has instead a set of basic instructions, which perform 
their tasks very quickly. This approach increases the speed and the power of 
the microprocessor, particularly when dealing with numerical problems. The 
workstation market is dominated by SUN Microsystems. They typically cost 
in the $10,000s and $100,000s.

Tasks workstations might be used for include:

 

 

CAD/CAM: Computer Aided Design and Computer Aided Manufacturing 
have been growth industries since the mid-1980s. These technologies 
allow engineers to design complex machine parts without having to 
produce an actual physical model. The necessary complex, 3-D graphics 
require a lot of computing power and good quality video capabilities.

 
Animation: Similarly to CAD/CAM, animations require a lot of processing 
power which must be performed quickly, and are ideally suited to the 
RISC technology.

 
Simulations: Performing simulations of processes, such as the behaviour 
of an industrial plant, requires considerable computing power.



 

Multitask programming: Any complex programming which is deemed to 
require more power than is offered by a PC, and which needs to perform 
more than one task at a time (called multi-tasking), is often performed on 
a workstation. Recent PC operating systems such as Windows NT can 
also perform multi-tasking.

 
The workstation will typically be part of a network.

 

Personal computers

 

Microcomputers are based on a microprocessor and are intended for 
individual use; hence they are called personal computers, or PCs. They 
were initially stand-alone machines, but are increasingly connected to a 
network. They typically cost around $1,500. They are ideal for tasks such as 
those listed below where the user requires individual computing power.
 

 

Word processing: Word processing programs allow a user to produce 
professional-looking documents, with different fonts, styles and pictures. 
The production of complex and attractive documents is much easier with 
the use of word processing software than it was in the days of the 
typewriter.

 

Spreadsheets: Spreadsheets allow a user to create mathematical models. 
These are particularly useful in financial planning and can be used to 
answer questions such as 'What happens if we raise the cost of our 
product by 1%?'.

 
Desktop publishing: This allows people to create drawings, manipulate 
images and combine them with text to produce professional graphic 
design work, for instance magazine layouts, posters, book covers, etc.

 
Games: Although this may seem a non-serious use of computers, games 
represent a large market. By making use of the PC's computing power 
very good quality graphics and complex game play can be achieved.

 
Servers: As mentioned above, many powerful PCs are now being used as 
servers to control a network.

 

Generally the tasks performed by the mainframes have been taken over by 
minicomputers. PCs initially created a new type of usage for the computer; 
for instance, spreadsheets and desktop publishing took over from activities 
previously performed by hand. As PCs have increased in power they have 
begun to be used for some of the tasks that required minicomputers and 
even mainframes in the past.

With the increase in computer power the distinction between types of 
computers is often difficult to maintain. When does a PC become a 
workstation for instance? Remember, though, that having an appreciation of 
the different types of computers and the tasks required of them is important, 
but you should not get too bogged down in trying to categorize machines.

 

  



  
  

  
This is the end of the background material. You should now 
do the exercise on practising note taking: Exercise - Note 
taking
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1.7 Exercise - note taking

Outline

 
In this exercise you will work individually to develop note-taking skills using a 
web type format.
 

Outcomes
 The exercise should help you with the following:

 

 taking notes;
 using an HTML editor;
 thinking about the course material.

Background

 

One of the most important skills you can learn is how to take good notes. 
Not only how to take them, but to get into the practice of taking them. You 
may be thinking 'I know how to take notes, what do I need this advice for?'. 
My response to this is that it is not just in this course you will find it useful, 
but in the whole of your life. We are repeatedly told we live in an information 
age. We are bombarded by information in a variety of media. In order to 
make sense of this information you have to be able to recall it and sort it into 
a useful order. A piece of information does not exist in isolation, but is 
connected to many other pieces of information. The connections you make 
can often make the difference between information being useful or not. 
Research in psychology has shown that people make more sense of 
information and retain it better if they actively do something with it, as 
opposed to just passively receiving it. The very act of using the information 
in some way makes it more 'meaningful' to each of us - we make 
connections and we remember them. One of the best and easiest activities 
for doing this is to make notes.
 

The exercise
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Read the resource Taking notes - this describes the process of taking notes, 
deciding what and when to write, and the features of your notes you need to 
bear in mind.

Start up your preferred HTML editor. If you are unsure about using an HTML 
editor, here is some advice you may find helpful: Choosing and using an 
HTML editor.

Read over the material in this section again, and use the list of topics in the 
Summary section as headings to make notes in your HTML editor.

Read your notes, and synthesize them as you see fit.

Save the file with a suitable file name, for example "m1s1_7.htm"

As you take more notes during the course, revisit previous notes and make 
hyperlinks between material when you think there is a connection.

 

  
  
  

  
You should read the summary section next: Background - 
summary  
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1.8 Background - summary

 

In this section you have covered some of the basic principles of how a 
computer operates, and what its various components do. You have also met 
some of the terminology used in the industry. You should now be able to 
read the set text, 'Accidental Empires', without coming across terms you are 
not familiar with.
 

Conference

 
You might like to discuss the following in your Tutor Group conference, or in 
the Forum:
 

 
Any parts of the background material you found difficult

 
Any questions about computers which have interested you

 
Any pieces of computer jargon you've heard but aren't sure what they 
mean

 Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 What software and hardware are.
 The different categories of software.
 What binary is, and how it relates to denary.
 How a computer uses bits to represent information.
 What analogue and digital mean.
 The main components of a computer and their functions.
 The factors that affect the power of a computer.
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 The difference between mainframes, minis, workstations and PCs.

 
Computer terminology, such as RAM, ROM, CPU, bytes, kilobytes, data, 
instructions, I/O, motherboard, buses and words.

 

Have a go at the Quick Quiz to see how well you have understood the 
content of this section on Background Material. This quiz is scored 
automatically, and no-one sees your score except yourself.

You should also complete the self-diagnostic form now. This will give you a 
record of your level of confidence with the Background Material.

 

  
  
  

  

This is the end of Section 1 - Background material. You 
should refer back to the Study Guide to see that you have 
done all the work associated with this section or go on to 
Section 2. This looks at the invention of the microprocessor, 
and the company which is commonly associated with it: Intel 
and the microprocessor
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2.2 Prehistory

 

Before we begin our account of the PC it is worth looking back over the 
important events which laid the groundwork for the current popularity of 
computing.

There has long been an interest in automating processes. The Industrial 
Revolution saw the automation of some physical processes using 
mechanical devices. For instance, the Jacquard loom was a major industrial 
advance which meant that cloth could be woven more quickly, by fewer 
people and in larger quantities. Early in the nineteenth century the 
automation of mental processes, as well as physical ones, seemed a 
possibility.

 

Charles Babbage

 

 [Source: Copyright © Science and Society Picture Library.]
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There are a number of people to whom the title 'Grandfather', 'Father', or 
even 'Godfather' of computing have been applied. One of these is Charles 
Babbage, a Victorian engineer, mathematician and philosopher. Babbage 
was born in Devon in 1791 and studied mathematics and chemistry at 
Cambridge.

In 1822 he designed what he called the Difference Engine. This was a 
device to calculate navigational tables, which were so important at the time 
but which were often ridden with errors introduced through manual 
calculations. Babbage built a small working model, and on the basis of this 
received funding to construct a larger model which would operate on a 
system of falling weights and a steam engine. The engineering requirements 
of the machine were too great for the toolmakers of the time, and Babbage 
ordered constant changes to the design. The machine was thus never 
completed, but this did not prevent Babbage from designing an even more 
complex device, known as the Analytical Engine.

The Analytical Engine was conceived as a general-purpose device, capable 
of performing arithmetic or logical functions (whereas the Difference Engine 
was effectively a special-purpose calculator). Instructions were to be entered 
into the Analytical Engine by punch cards (as they were later for the first 
mainframe computers) and kept in a store, the equivalent of today's 
computer memory. Importantly, Babbage foresaw the need to differentiate 
between the instructions given to the machine (the program) and the 
numbers entered into it (the data). In its overall design the Analytical Engine 
bears a striking resemblance to today's computers, although its realization 
was naturally limited to the technology of its time and it was based on 
mechanical movements rather than electrical impulses.

Babbage never completed the Analytical Engine, and his work may have 
passed unnoticed were it not for the efforts of Ada Byron, Countess of 
Lovelace (the poet Byron's daughter), who published much of his work and 
supported him. It is in her honour that the computer language ADA is 
named. The British Government withdrew support from Babbage, and his 
failure to complete a successful working machine caused something of a 
dark age in computing. At the time labour was cheap, and so there was no 
real demand for automatic solutions to many tasks. Interest in machines for 
automating processes was not renewed until two factors made it urgent: the 
Second World War, and the growth in office-based work.

An insight into Babbage's working methods can be gained from an anecdote 
of a visit to him by Lord Moulton in about 1870.

 

Alan Turing



 

 [Source: National Archive for the History of Computing, University of Manchester.]

 

 

Alan Turing was born in 1912 and studied mathematics at Cambridge. In 
1936 he published a paper to refute the mathematician David Hilbert, who 
claimed that any mathematical problem could be solved. In his paper Turing 
outlined a general-purpose mechanical device which would receive basic 
instructions from a tape stream telling it what to do. By using this 
hypothetical device Turing proved Hilbert wrong - not all mathematical 
problems can be solved. The 'Turing Machine', as it became known, was the 
basis for the computers which were to follow, in that it could imitate the 
function of another machine, such as a typewriter, given the appropriate 
instructions.

During the Second World War Turing worked at the secret British code-
breaking centre at Bletchley Park, codenamed "Station X". Here he helped 
to devise machines to decipher messages composed by the German 
Enigma coding machines. He also worked on an electronic computer called 
Colossus, which had many similarities to the American pioneering computer 
ENIAC (see below).

In 1950 Turing published a paper called 'Computing Machinery and 
Intelligence', which looked at the question 'Can machines think?'. Because 
of this he is seen as the founder of what is now called Artificial Intelligence, 
and his test for machine intelligence, known as the Turing test, is still seen 
by many as the key test for computers. In a Turing test a human operator 
has to try to tell the difference between a computer and another human 
being on the basis of replies received to typed queries. If the user cannot tell 
the difference, the computer can be said to possess intelligence. A prize is 
offered annually for any machine which can pass this test, although no 
computer has yet done so properly.

 

Von Neumann and ENIAC



 

Born in Budapest in 1903, John von Neumann has become synonymous 
with computers. When talking about digital computers many people refer to 
the von Neumann architecture. It was at Princeton University in the USA that 
von Neumann made his name as a brilliant mathematician and extraordinary 
intellect (there are numerous tales of his intellectual feats, such as 
performing complex calculations in his head).

In 1944 von Neumann visited the year-old ENIAC (Electronic Numerical 
Integrator and Computer) project based at the University of Pennsylvania. 
ENIAC was the first large-scale computer, and was conceived by John 
Mauchly and Presper Eckert. ENIAC used vacuum tubes instead of the 
electromechanical relays used in other computing devices. The vacuum 
tubes performed the same function that transistors do in a modern 
microprocessor, that is they could switch their state, being either on or off. 
Vacuum tubes were considerably faster than electromechanical relays 
(which were effectively physical switches which either closed or opened 
according to the electrical current), and thus ENIAC was capable of 
performing complex calculations, of the sort required for ballistics during the 
war, much more quickly than any other method.

 

 

 [Source: Courtesy of The Archives for Advanced Study, New Jersey.]

 

 

John Von Neumann standing next to ENIAC 

Von Neumann was very excited by the work he saw at the University of 
Pennsylvania, and quickly became involved in the project. Whilst a 
marvellous achievement, the ENIAC was still limited: it had very little 
memory (it could only store twenty 10-digit numbers), and reprogramming 
the machine meant replugging 6,000 switches. Recognizing these flaws, the 
ENIAC team set about designing its successor, EDVAC (Electronic Discrete 
Variable Automatic Computer), while ENIAC was still being completed.

One of the key advances of EDVAC was the notion of a stored 
programmable memory, which contained both the instructions and the data 
the computer required. During this time von Neumann published the EDVAC 
report which described the structure of the computer, which had a central 



arithmetic unit, a control unit, memory, and input and output units.This is 
almost identical to the description I gave of a modern computer in 'Computer 
architecture' in Section 1. For this reason modern computers are often 
referred to as von Neumann machines, but this is harsh on Mauchly and 
Eckert, who had written up the idea of the stored programmable memory 
earlier. Von Neumann was the sole author of the EDVAC report, however, 
which is why his name has become synonymous with the computer.

ENIAC was officially unveiled to the public on St Valentine's Day, 14 
February 1946, and attracted a great deal of interest. It measured 50 by 30 
feet, used 18,000 tubes and had banks of flashing lights. The interest it 
excited, coupled with the information in the EDVAC report, laid the 
foundation for the computing projects in the USA and Britain which followed.

 

After ENIAC

 

After ENIAC had been completed the team split up; Eckert and Mauchly set 
up their own company (a start-up company, which we shall look at later) to 
try to produce EDVAC type computers for data processing. The computer 
they designed was called the UNIVAC, and they received orders from the 
American Census Bureau and several large corporations. Their company 
ran into financial trouble and was bought by Remington Rand, a large office 
equipment company. The first UNIVAC was delivered to the Census Bureau 
in 1951. In 1952 the UNIVAC received great publicity when it predicted a 
landslide victory for Eisenhower in the Presidential election, when all other 
polls predicted a close race. The UNIVAC prediction was spectacularly 
accurate, and from that moment the American public was convinced of the 
power of the computer.

IBM had been monitoring the rise of computers. They were at the time the 
largest suppliers of electromechanical office equipment, such as calculating 
machines, and their punch card machines had been used for the ENIAC. 
With the success of the UNIVAC, IBM launched their own data processing 
computer, the model 702, in 1953, and later the 650 model, which went on 
to outsell the UNIVAC. All of these computers were expensive, costing 
around a $1 million, although most companies rented rather than bought 
them. These were the mainframes, and their development continued into the 
1970s, with IBM coming to dominate the market.

This is where our story begins...

 

Recommended reading



 

Charles Babbage Institute - this site contains lots of information and links on 
the history of computing.

The Computer History Museum - another site dedicated to the history of 
computing.

Ada Lovelace - this site is dedicated to women who have played a significant 
role in science and offers information about Ada Lovelace.

The Ada Project - this site is a a clearing house for information and 
resources related to women in computing.

Portraits in Silicon by Robert Slater, 1989, MIT Press. An interesting book 
which covers 31 of the most influential people in the history of computing.

Computer: A History of the Information Machine by Martin Campbell-Kelly 
and William Aspray, 1997, Basic Books. A very good account of the history 
of the computer. If you are interested in this topic and don't like Cringely's 
style, then I recommend this book.

 

  
  
  

  
In the next segment you will look in more detail at how the 
microprocessor operates: The microprocessor  
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2.3 The microprocessor

 

If you were to draw up a list of the ten greatest inventions good cases could 
be made for many things: the dynamo, the combustion engine and the radio 
all spring to mind. I would like to suggest that no list of top inventions would 
be complete without the inclusion of the microprocessor. In this segment you 
will look at how the microprocessor operates within your computer.
 

 

 [Source: Courtesy of Intel.]
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The Intel 4004 

Sitting inside your PC is a microprocessor (probably made by Intel, AMD or 
VIA). At its very lowest level computing can be viewed as the control of data, 
represented by 1s and 0s, by turning switches on or off. The microprocessor 
allows this switching to occur at very high speeds using millions of different 
switches. Before the invention of the microprocessor different functions in 
the computer were assigned to different circuits. The development of 
integrated circuits meant that several functions could be performed by one 
small chip of silicon, thereby drastically reducing the size and increasing the 
speed of computers. The microprocessor is a form of integrated circuit, but 
one that can be programmed. In other words, by setting the switches in a 
certain manner a microprocessor can be told to perform in a particular way.

 

What does the microprocessor do?

 
The microprocessor is the brains of your computer - so what does it do? It 
has three main jobs:
 

 
The first job is to read and write to the computer's memory (RAM). The 
instructions for the microprocessor and the data it is to use are stored in 
the memory, so this is the first task the microprocessor must accomplish.

 

Next it must do something with the information. This requires the 
microprocessor to have its own set of instructions. You will look at these in 
a little more detail shortly. They allow the computer to interpret the 
instructions it has received from memory, and then to perform the task 
required.

 

The final task the microprocessor must perform is to communicate with 
other parts of the computer. This may take the form of telling the monitor 
to put something on the screen, or the hard disk drive to store some 
information, or the sound card to make an appropriate noise. Here the 
microprocessor acts in a coordinator's role, so that all the correct 
consequences of the task are realized.

Instructions and language
The microprocessor has its own basic set of instructions, which provides the 
building blocks for all of the computer's functions. These building blocks are 
written in machine code, which simply consists of sequences of 1's and 0's. 
To program the microprocessor directly a language, called assembly 
language, is used. Assembly language translates instructions into machine 
code. It is difficult to master because it is very different from ordinary English 
(or other natural languages) and, because it operates directly on the 
computer's basic instruction set, it can require a lot of code to do a small 
task. The programmer must be very familiar with the exact workings of the 
computer in order to use it. To ease this problem, a number of programming 
languages have been devised which make the programmer's task easier. 
They do this by having a more understandable and broader set of 
instructions, which they translate into machine code without the user being 
aware of it.

For example, the programming language BASIC includes a command for 



 

printing, PRINT. To achieve this using assembly language might require the 
programmer to give the microprocessor a number of commands, such as: 
fetch the appropriate file from a specified place in memory; send it to the 
appropriate part of the memory ready for printing; then send it to the printer. 
All of these functions are handled by the BASIC command PRINT. For this 
reason languages like BASIC are referred to as 'higher level' languages.

The animation below illustrates a simple operation involving the 
microprocessor. In this example you will get the microprocessor to add two 
numbers together. Because I don't know what these numbers will be in 
advance, I shall give them some names for now. Such names are called 
variables, and are important in computer programming. In this example we 
have the central processing unit (CPU) and the memory. The CPU has 
different parts which do different things, for instance the arithmetic unit 
performs numerical calculations, the control unit performs control actions 
and buffers store a data item temporarily. Computer memory can be thought 
of as being like a street. Each place within the memory has an address, so 
that it can be found. Buses connect the CPU and memory together. There 
are two types of bus: data buses (which carry data) and address buses 
(which find an address in memory). All of the action is controlled by a clock, 
with each clock cycle representing one action.

Start the animation by clicking on 1. Then watch the process. When the first 
action is completed, click on numbers 2 to 6 in turn to see each subsequent 
cycle of the process. It will seem quite complicated (it is!), so you may want 
to do it several times. It is not important for you to understand every cycle or 
the detailed workings of a microprocessor, but you should get a feel for how 
even a simple action requires a lot of activity, because the microprocessor 
operates using very simple steps.

A description of the bus animation is available.

 



Functions and operations

 
So the microprocessor has a basic instruction set which can be programmed 
by using assembly language. But what types of thing can be done with this 
basic instruction set? There are two main functions:
 

 

Arithmetic. Simple arithmetic (addition, subtraction, multiplication and 
division) forms the basis of much of what the computer does. Using these 
four basic operations the computer can perform a vast number of 
functions.

 

Logic. What gives the computer its real power, however, is its use of logic. 
This allows the computer to perform tests and carry out appropriate 
actions. The sort of logic functions a computer needs are AND, OR, IF, 
THEN and ELSE. For example, you might wish to proceed with a program 
if the user has entered their name, but ask again if they have not. The 
logic behind this sequence can be written as:

 

IF name entered THEN proceed ELSE ask again

This is the type of thing computers do a lot - testing to see if certain 
conditions have been met, and then doing other actions, by using IF, THEN 
and ELSE.

By using AND and OR it is possible to test for combinations of conditions. 
For example, if a name has been entered and that name is Martin, the 
logical sequence would be:

IF name entered AND name = 'Martin' THEN proceed

As microprocessors have more and more transistors (the 'switches') placed 
on them, they increase in power. What this means is that microprocessors 
can perform more and more functions. For example, say I wanted to convert 




numbers in denary (Base 10) to numbers in Base 8. In the past I would have 
needed a special piece of software to do this. However, as microprocessors 
increase in power there are more switches available which can have 
functions programmed into them, like the ability to convert Base 10 into 
Base 8. This function is then said to be 'hard-wired' into the computer, and it 
can be performed very quickly.

The technology for both designing and manufacturing microprocessors 
keeps improving. Microprocessor manufacturers, such as Intel, can increase 
the complexity of their products. Gordon Moore predicted that 
microprocessors would double in complexity every eighteen months. This 
prediction, known as Moore's Law, and its implications are examined in the 
next segment.

 

Recommended reading

 

Intel interactive demo of how a microprocessor works

The Microprocessor: A Biography by M.S. Malone, 1995, Telos, Springer-
Verlag, Santa Clara, California. A detailed and enthusiastic account of the 
history, design, function and production of microprocessors.

 

  
  
  

  
In the next segment you will look at what Moore's Law is, 
and more importantly what it means for the computer 
industry and society as a whole: Moore's Law
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2.4 Moore's Law

 

As the technology of microprocessor design and manufacture advances, 
more and more transistors can be placed on each silicon chip. This process 
is summed up by Moore's Law, which states that the number of transistors 
that can be placed on the same area of a microprocessor doubles every 
eighteen months (some texts quote it as two years). Effectively this means 
that the power of one microprocessor chip at one price doubles in eighteen 
months. This is why the price of computers stays about constant, but their 
power increases. It is worth considering the implications of this law. It leads 
to an incredibly fast-paced industry in which any company that lapses in 
development is quickly left behind. Moore's Law has two main implications:
 

 

1.  The first is that computers will become increasingly powerful. This 
means that the sort of computer available to most people in the home 
or office in the future will be capable of more and more sophisticated 
tasks.

2.  The second major implication is that microprocessors become 
cheaper. Thus a microprocessor with a limited capability compared to 
whatever is currently used in new computers will be available very 
cheaply, perhaps for a few pence. These microprocessors can be 
placed in many products with pre-programmed functions. This is why 
increasing numbers of appliances have 'intelligence' advertised as a 
feature. Cheap but powerful microprocessors are often found in 
appliances like washing machines, video cassette recorders and 
televisions.
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 [Source: Courtesy of Intel.]

 

 

Gordon Moore 

The graph below shows how consistent Moore's Law has been. It plots the 
number of transistors manufactured against successive generations of Intel 
microprocessors. There is a theoretical maximum number of transistors 
which a piece of silicon can support in terms of physical space and heat 
output. However, many experts have suggested that by the time this 
maximum is reached there will be new technology available which will allow 
Moore's Law to continue to be true.

 

 

 

 

 Moore's Law with respect to successive Intel microprocessors 
 

Implications of Moore's Law



 

Allied with Moore's Law is the trend in storage capacity, which on average 
falls in price by about 20% per year. This means that if I buy a 5 gigabyte 
hard disk today, in a year's time I will be able to buy a 6 gigabyte one for 
about the same price. These two trends are set to continue, and they 
combine to provide both cheap storage and effective processing of 
information. This is why people say we live in an information age, because it 
is relatively easy to store vast quantities of information and to perform 
complex tasks with it.

Let me compare an information task performed by computing-intensive 
methods and traditional, people-intensive methods to demonstrate the effect 
these trends have on our ability to handle information. Imagine, for example, 
that I wanted to find all references to the word 'computer' in books published 
this month. Without using computers I must first find a large library in which 
to store all the books. I would then need a number of people to search 
through each book, painstakingly counting up the number of times the word 
'computer' (or any of its variants such as computing') arise. The time, effort 
and cost involved would be substantial, and it is unlikely that I will have 
found all instances of the word.

On the other hand, if I use computing methods then I first need all the 
month's new books to be available in an electronic format. (This is not yet 
the case, but I will assume that it will become more likely in the future.) I will 
need a large hard disk drive to store them on - large in terms of storage 
capacity, not in physical size. I can then set about telling the computer to 
search all of the files for the term 'comput*'. The asterisk serves as a 
wildcard, which means that any characters that follow 'comput' will match. 
This search will return all matches of computer, computing, computation and 
so forth. Although the task is likely to take some time, several hours 
probably, it will be considerably quicker than the first method, and more 
reliable.

I have deliberately chosen a task which the computer will excel at to 
demonstrate my point. Had I made the task something which requires 
human expertise, the comparison would have favoured the traditional 
method.

What this example demonstrates is that society as a whole can now use 
information in a different way than was previously manageable. Tasks which 
would have required too much effort now become achievable in minutes. 
This is why computers are important, and why the term 'information 
technology' is often used to refer to computing and the manipulation, 
transfer and storage of data.

With these trends set to continue, what are the implications for society? 
Here are a few which you might like to consider.

 

Computers everywhere



 

Cheap microprocessors are installed in many devices other than computers. 
These microprocessors have preprogrammed capabilities and act as control 
devices, so they are often called microcontrollers. It is almost impossible to 
estimate the number of microprocessors and microcontrollers in existence. 
Some estimates put it at more than 10 billion. This staggering number is 
accounted for in all the different devices which now house microcontrollers. 
Just a few of these are: telephone, toaster, watch, radio, refrigerator, 
washing machine, television, car, cash machine, photocopier, smartcard, 
VCR.
 

 

Each of these devices may have many different microcontrollers (a car may 
have over a hundred). So we already live in a world surrounded by 
microprocessors, even if we are unaware of it most of the time.

This trend naturally shows no signs of slowing down as microprocessors 
become cheaper to produce, and companies become more aware of the 
possibilities they offer. One can imagine intelligent features in all manner of 
products. For instance, food products which tell you when they have expired, 
cars which diagnose their own faults, video recorders which search for 
television programmes they think you will want to see. Or you might 
envisage a central computer in your house which controls the heating, the 
washing, checks stocks in the cupboards and orders the shopping, cooks 
dinner for your arrival home, and so on. All of these are possible with today's 
technology.

This may sound exciting or terrifying to you, but it is important to realise that 
there will be social implications of this sudden availability of cheap 
computational power.

 

They know everything about you

 

The amount of information available is almost limitless. This means that a lot 
of information can be held about each person - what they buy when they 
shop, what they watch on television, where they are, what their credit rating 
is, and so on. Increasingly, companies sell this type of information to 
interested parties such as manufacturers, advertisers and mortgage brokers. 
This may be beneficial; for example, if I am employing an accountant it 
would be useful to know if they have been imprisoned five times for 
embezzlement. Or a manufacturer may be able to respond quickly to the 
demand they see for a certain product, or the number of defects in another. 
It can also be viewed as detrimental; for example, if you have a criminal 
record you may find that no one wants to employ you.

The data available to large organizations gives them a degree of control. For 
instance, mortgage companies can run a credit check on you, and there are 
many tales of people being rejected on the basis of a minor debt or incorrect 
data. This can mean that unless someone conforms to the very narrow 
specifications set out by large institutions, they will fall outside of normal 
society. It is common practice for insurance agencies to ask health- related 
questions, such as whether a person smokes, participates in dangerous 



sports, and so on. As information technology accelerates this could be taken 
a step further; if retail sales are conducted electronically, every time 
someone buys cigarettes it could be registered. Similarly, a swipe card could 
record how many times you go to a gym for exercise. This data could then 
help an insurance broker adjust your premium, or possibly invalidate your 
claim. All of this may sound a bit far-fetched, and perhaps it is, but it is all 
possible from a technological perspective. The important point is that as the 
amount of available information about you increases, it will have an impact 
on your life.

All of this information can be stored and processed because of the vast 
amount of computer power available, and Moore's Law underpins all of this.

 

A new computer again

 

Moore's Law also means constant change for the computer user. In Section 
1 of this module I mentioned that I once had two computers, one of which 
was about three years old. The older computer cost around $1,800 when I 
bought it. Although I could still use it for most applications it was beginning 
to struggle with newer ones. It was often slow opening applications in 
Windows 95, particularly if there was more than one application running. 
New games are often a good test of how up-to-date your computer is, since 
they tend to make full use of the computer's power. I had a game which 
wouldn't run at all on my older computer.

So eventually I faced a decision: do I carry on with it struggling, do I upgrade 
it or do I buy a new computer? I decided to upgrade, but that is not always 
necessary. It is often said that most people don't use a majority of the 
features available in applications anyway, so upgrading to the new version 
of your word processor may not change the work you produce in any 
significant manner.

Having decided to make a change I looked at my options for upgrading my 
existing machine. It is often the case that because of the rapid change in the 
computer industry, buying upgrades for older machines is expensive. For 
instance, the RAM chips in my older computer were more expensive than 
the ones compatible with new machines. I did some calculations and found 
that to upgrade my old computer would cost around $1,400. I reasoned that I 
may as well buy a new one at around $1,800. But what of my old machine? 
Surely an investment of $1,800 three years ago would entitle me to expect 
some return. Well, not much, precisely because of Moore's Law. To buy a 
new computer with the same specification as my old one would cost around 
$900. I eventually sold mine for $550.

This demonstrates the financial implications that Moore's Law has on 
computer buyers and manufacturers. Four months after I bought my new 
computer prices had dropped. I could by then have got a better machine for 
the same money.

Consider what the implications would be for another industry, like the car 
industry, if it had an equivalent of Moore's Law. It would be analogous to a 



new engine being developed every eighteen months, and soon new fuel 
being developed to take advantage of that engine. This new fuel would still 
work with the previous engine, but not as well. If your engine was more than 
three years old, it might not work at all with the new fuel. You would soon 
have to buy a new car, with little return on your old one.

This comparison should help you appreciate just how different the 
computing industry is from any other.

 

Recommended reading

 

Revolutionaries: Gordon Moore. The Tech Museum of Innovation and San 
Jose Mercury News run a series called 'The Revolutionaries: On Turning 
Inspiration into Innovation in Silicon Valley.' Here is a good interview with 
Gordon Moore.
 

  
  
  

  
In the next segment you will look at Intel, the company that 
invented the microprocessor and which has come to 
dominate the market: Intel
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2.5 Intel

 

Bob Noyce founded Fairchild Semiconductor in 1958, along with Gordon 
Moore and six others who had previously worked for Shockley 
Semiconductors. In 1959 Noyce filed a patent for a planar process for 
coating a layer of oxide over silicon. This led to the invention of the 
integrated circuit (IC). Before this, each function in a computer required a 
separate circuit. The only means of combining circuits on one piece of 
silicon was to connect the transistors by tiny wires. The oxide layer in the 
planar process meant that transistors could be linked without the need for 
such wires. Integrated circuits could now be developed which were both 
complex and cheap to produce.
 

 

 [Source: Courtesy of Intel.]

 

 Andy Grove, Intel's CEO
 

 

In 1968 Noyce founded Intel with Gordon Moore using $2.5 million gained 
from venture capitalist Arthur Rock, who had raised the capital for them to 
start Fairchild. Intel's former Chief Executive Officer (CEO), Andy Grove, 
left Fairchild to become employee number 4 at Intel. They initially produced 
forms of computer memory, called SRAM and DRAM chips.
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Hoff and the microprocessor

 

In 1971 Ted Hoff, Intel employee number 12, conceived the notion of the 
microprocessor. He was asked to design 12 ICs for a company called 
Busicom, who were developing a calculator. Integrated circuits were used in 
many different devices, from calculators to missile guidance systems. Each 
device had its own circuits specifically designed to perform each of the 
various functions required. Each function was hard-wired into each circuit; 
that is, the transistors were connected together to produce the desired 
behaviour. Hoff recognized that this was an uneconomical method of 
working. It would be far better, he reasoned, to use the planar process to 
produce a general-purpose circuit which could then be programmed to 
perform required functions. This would have a two-fold saving: instead of 
producing twelve different chips for a calculator, twelve circuits could be 
combined on one chip, and that same chip could be used in the missile 
guidance system, simply by changing its set of instructions. This was the 
microprocessor.
 

 

 [Source: Courtesy of Intel Inc.]

 

 

Ted Hoff 

Noyce and Moore recognized the potential of the microprocessor and 
funded its development. The first microprocessor took nine months to 
develop, and was released in 1971. It was called the 4004 and consisted of 
2,300 transistors.

 

Federico Faggin



 

In the writing of history it is often the case that significant contributions get 
forgotten or ignored. The reasons for this are various. Often it is just a matter 
of convenience, since we need to name someone as the inventor of 
something, even though other people may have been involved to a greater 
or lesser extent, or another company may have been developing something 
along similar lines. Sometimes it is a result of politics, since both kudos and 
economic advantage are associated with a famous event. At other times it is 
just bad luck, or the result of market forces.

Ted Hoff is usually credited as the inventor of the microprocessor, but 
another individual was also extremely important in realizing it, and probably 
deserves a half-share of the credit. This was Federico Faggin , who had 
worked at Fairchild and in 1970 joined Intel. Hoff had already come up with 
the idea for the microprocessor and an overall design, but he had not 
produced the chip, and was not entirely sure how this might be done. It was 
Faggin who led the actual production of the chip, developing new technology 
to do so. Faggin was the main force behind the successors to the 4004 chip, 
the 8008 and 8080. It is arguable that without Faggin, Intel could never have 
made the microprocessor. So why is it that Hoff gets most of the credit? One 
of the reasons is that while Hoff stayed at Intel, Faggin went on to found 
Zilog, one of Intel's main competitors. Intel publicity thus focused on Hoff, 
and it was his name that became associated with the microprocessor.

Hoff deserves his place in history, since it was with his initial idea and design 
and through his efforts of persuasion that Intel set about developing the 
microprocessor. Faggin has also been given more recognition of late, and 
his role should not be overlooked. We could say that Hoff initiated the 
microprocessor, and Faggin realized it.

It should be mentioned that Texas Instruments also lays claim to having 
invented a microprocessor at the same time as (if not before) Intel, but never 
got it to the market place. Thus there is some legal debate about who the 
invention of the microprocessor can really be attributed to, and to whom the 
title of 'inventor' really belongs.

The microprocessor was not an overnight success. In many ways it was a 
product, or a piece of technology, without a market, since the mainframe 
market did not see the need for it. As we shall see, it was only with the later 
development of PCs that the microprocessor took off. The early 
microprocessor companies, including Intel, had to set about creating a 
market for their product. In hindsight it seems obvious that microprocessors 
would become so important, but at the time many talented, intelligent 
engineers could not see the point of the new technology. In the next module 
you will look at the notion of paradigm shifts and how these can account for 
why people operating with one set of concepts often do not see the 
significance of new technology.

 

Start-ups



 

Intel was one of the first technological start-up companies which set the 
trend for how the industry operates now. Most computer or Internet 
companies begin as start-ups - that is, a small company with an idea or a 
technology they wish to exploit. They gain financial backing from venture 
capitalists who are essentially gambling that this company will become 
successful. The area known as Silicon Valley on the west coast of the USA 
has seen many such start-ups. The recent explosion in Internet companies 
saw the start-up phenomenon become much more prevalent and rapid, but 
essentially they follow a similar model to the Intel start-up. You will look at 
some of these Internet start-ups in later modules.
 

Recommended reading

 

Intel home page. There is a lot here, most of it about current products. Use 
their search facility to find information about their history and their vision.

Inside Intel by T. Jackson, 1997, Dutton, USA. An inside look at Intel, with 
several tales from former employees. Interesting look at a very successful 
and powerful company.

Start-Up: A Silicon Valley Adventure by J. Kaplan, 1994, Warner Books. This 
is a readable account about a start-up company, which gives a good insight 
into how they work.

 

  
  
  

  

This is the end of the material on Intel and the 
microprocessor. An exercise in which you will look at the 
skill of evaluating web resources is next. Exercise - 
Evaluating Web resources.
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2.7 Intel and the microprocessor - summary

 
In this section you have looked at the seed which started the personal 
computer revolution, namely the microprocessor.
 

Conference
 You should discuss some of the following in your Tutor Group conference:

 

 How Intel came to be the company it is.
 The role of Intel in the computer industry.
 The impact of computers on society.
 Whether the rush to a digital world is a good thing.
 How might computers change society?
 Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
The important contributions made by Babbage, Turing, Von Neumann, 
Mauchly and Eckert.

 How Intel was started.
 How the microprocessor works.
 The role of the microprocessor in a computer.
 Moore's Law.
 The implications of Moore's Law.

 You should complete the self-diagnostic form now.
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This is the end of the Intel and the microprocessor section. 
You should refer back to the Study Guide to make sure you 
have done all the work associated with this section. The 
next section looks at the start of the personal computer 
industry, when companies such as Apple and Microsoft 
were founded: The start of the PC industry.
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3.2 Microsoft sets the trend

 
As you will have read, Bill Gates founded Microsoft with his friend Paul 
Allen, and their first big break came when they developed BASIC for the 
Altair computer.
 

 

 [Source: Courtesy of Microsoft Press Office, UK.]

 

 

 [Source: Katz Pictures.]

 

 Bill Gates (top) and Paul Allen
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When you examine how Gates and Allen transported BASIC from 
mainframes to the Altair, I believe you can see the start of several trends, 
both for Microsoft and for the PC industry in general.
 

 

1.  Gates and Allen took an existing product and adapted it to make it a 
Microsoft product. This is something the company has continued to 
do, very successfully. As you will see, the same happened with DOS, 
and much of the Windows interface is borrowed from the Macintosh 
one.

2.  As Cringely says, BASIC was originally run on mainframes and 
through Gates's and Allen's efforts it could now be run on a 
microcomputer. This continual drain away from tasks that were 
previously seen as the preserve of larger mainframes to the PC has 
continued up to the present day. Today the most powerful PCs, 
networked with many other PCs, have replaced mainframes in many 
companies.

3.  Another trend was Microsoft establishing a standard for the industry 
as a whole. The Microsoft motto has long been 'We set the standard.' 
This is usually associated with the operating system standards (DOS, 
and then Windows) Microsoft has established, but the practice can 
also be seen in this initial choice of product. Cringely says that Gates 
and Allen wanted to establish the de facto standard for programming 
languages in this new market, and quotes Gates as saying 'Money is 
made by setting de facto standards.' I shall look at standards in more 
detail when I examine the IBM PC.

4.  Gates and Allen showed themselves to be very good businessmen, 
as well as good programmers. This contrasts with many of the early 
personal computer companies. Many people were drawn to the 
computer industry by a fascination with computers or programming, 
but often lacked (or eschewed) good business practice. Gates in 
particular was always interested in the business aspect, and his early 
battle to stop piracy of BASIC demonstrates this.

 

When BASIC was first released for the Altair many pirate copies were made 
and passed around at computer clubs across America. In these early, 
hobbyist days many people thought there was a community spirit among 
computing enthusiasts, and passing software on to friends embodied this. 
Gates, however, was furious that copies of BASIC for which Microsoft 
received no money were being distributed . He published a letter in one of 
the hobbyist magazines, claiming this was theft. This sparked off quite a 
backlash from the fledgling computer community, but Gates did manage to 
clamp down on piracy.

Cringely points out that Gates and Allen were exceptions in the world of PC 
entrepreneurism, because they embraced both the business and 
technological sides of the industry. It is perhaps significant that Gates has 
continued to be successful, while many of the other people involved at the 
start of the industry have either gone on to more esoteric projects, or have 
failed in different ventures. If someone starts a software company today, an 
awareness of business and the market is vitally important, combined with 



 the technological prowess to develop the product. Many people view Gates 
as the role model for anyone considering a start-up in the computer 
business, although many others view his influence on the industry as a 
whole as a negative one.

Microsoft and Bill Gates have continued to be dominant forces in the PC 
industry, and in many ways their history is its history. In later sections I shall 
show how Microsoft developed. Even at this early stage, however, there are 
several key factors which should be noted. First is the ambition exhibited by 
Gates and Allen. The Microsoft mission is 'A computer on every desk and in 
every home, running Microsoft software.' This is literally carved in stone at 
their Seattle campus. The first half of this statement is one of technological 
vision, and one that shows remarkable foresight for two young men. It was 
something that many big companies, IBM for instance, didn't appreciate until 
later. To Microsoft, however, it is the second element which is crucial. After 
all, there is little point in everyone having a computer if it is running a rival's 
software.

 

Additional resources

 
This is a short (10 second) video clip of Bill Gates talking about why he sees 
the Internet as a significant technology: Bill Gates video

 

Recommended reading

 

Heroes and Villains - The author (Michael Bush) outlines his theory that Bill 
Gates might not be the villain he is often portrayed as.

Microsoft - The official Microsoft site.

Hard Drive: Bill Gates and the Making of the Microsoft Empire by James 
Wallace and Jim Erickson, 1992, Wiley and Sons. A good account of the rise 
of Microsoft up to the Windows era.

Microsoft Secrets by Michael Cusumano and Richard Selby, 1996, Harper 
Collins. A look at how the Microsoft company is run.

 

  
  
  

  
In the next segment you will look at what an operating 
system is in more detail, and the role of the BIOS: Operating 
systems
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3.3 Operating systems

What does an operating system do?

 

When a computer is first assembled, it is effectively cut-off from the world. It 
cannot receive input or provide output. The operating system is the software 
which makes the computer come alive. The operating system has three 
main functions to perform:
 

 

Manage the computer resources: The task of looking after the computer is 
given to the computer itself, and in particular to the operating system. This 
must manage use of the CPU, allocation of memory, access to disk 
drives, control of printers and modems, and so on. All the input/output 
functions of the computer are controlled by the operating system.

 

Interact with the user: For a computer to be of use its user must have 
some means of interacting with it. It is the operating system's task to 
provide a means of doing this which is easy, consistent, flexible and 
structured.

 

Run applications: The application packages, such as word processors or 
spreadsheets, are what the user really wants to use. The operating 
system provides a means of executing them, and provides the programs 
with tools and services. These include commands which the application 
can use to fetch data from a hard disk, or to send data to a printer. With 
graphical operating systems, the application also utilizes the menu 
facilities and windows design offered by the operating system.

Bootstrapping
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The first thing the computer needs to be able to do is to load its own 
operating system, so that it can function. It does this by using a small 
program which is in read-only memory (ROM), called the boot or bootstrap 
program. The name comes from the idea of someone pulling themselves up 
by their own bootstraps, since this is what the computer must do.

The system is preprogrammed to look for this boot program, which will load 
in the essential features of the operating system. These may then load in 
more programs, which may load in yet more, and so on, until the computer is 
fully functional.

The system looks for the boot program initially on the floppy disk drive; in 
this way a computer can be restarted if the hard disk has been corrupted. 
This is why your computer will complain if you have left a floppy disk in the 
disk drive which is not a system disk, since it assumes any disk in the floppy-
disk drive at start-up is a system disk.

The use of this boot program for starting up a computer is the reason we 
speak of 'booting up' the computer, or 'rebooting'.

 

Text-based operating systems

 

Gary Kildall's CP/M operating system was the first operating system for the 
PC, and as you will see it formed the basis for what was to come. It was text 
based (since graphical interfaces were not in use then, nor was the mouse) 
and the user had to learn a series of commands to perform actions such as 
changing directory, listing the contents of a directory, and so on. The 
operating system that later became a standard was called DOS, and was 
based on CP/M. You will see how this happened in Section 5 of this module.

DOS was also text based. When a user first started their machine they 
would be confronted by a blank screen with a single piece of text, which was 
typically 'C:\'. This was called the prompt. The user had then to type in a 
command to achieve their desired function. The user had to learn a number 
of commands in order to use DOS effectively. Some of the more common 
DOS commands are given below:

 

DOS 
command 

Function Example 

cd change directory c:\ CD docs 

dir list contents of directory c:\ dir 

copy copy files from one location to 
another 

c:\ copy letter.doc c:
docs 

del delete files c:\ del letter.doc 



 

The details of how DOS works is not that important for our purposes, but 
what is important is the issue of usability which this raises. How easy a piece 
of software is to use is one of the most important factors in determining its 
success. Although many people became very proficient in the use of text-
based operating systems, they were a barrier to the acceptance of 
computers by the general public. I shall show later how Apple developed a 
graphical interface for the Macintosh, and how Microsoft developed 
Windows for the PC to overcome this problem.

Graphical operating systems make use of icons and menus, which the user 
interacts with via a pointing device (usually a mouse). These have two main 
advantages over text-based interfaces. The first is ease of use. Graphical 
interfaces are more intuitive and are quicker to learn. Most users readily 
learn how to use a mouse and then to navigate their way around a 
computer, finding and executing programs, resizing windows, moving files, 
and so on. The second advantage is the consistency the graphical operating 
system provides. By providing a common set of tools which applications 
then utilize, the look and operation of many applications can be made 
uniform, which means that new applications can be learnt quickly. Many 
users of text-based systems insist that the graphical interface hides a lot of 
the computer operation and thus removes an element of control from the 
user. Again this applies to many types of software. In general, the more 
software does for the user, the more it is hiding. This can cause problems; 
for instance many HTML editors 'hide' what they are doing. This can mean 
that the HTML code underneath can be excessively long, or the web page 
produced may not look the same in all browsers. Many users of text-based 
systems also claim that icon-driven interfaces are slower to use than textual 
command-based ones (for an experienced user).

The graphical interface is now dominant in the microcomputer industry, with 
Windows and the Macintosh system being the main operating systems. At 
this stage in our story, however, the text-based operating system, and CP/M 
in particular, was dominant.

 

CP/M and BIOS

 

CP/M was constructed from three separate modules, which performed 
different functions. The module of most interest to us is the BIOS (Basic 
Input/Output System), as it is important later in our story.

The BIOS interacts with the various input and output (I/O) devices of the 
particular computer CP/M is running on. For example, it is through the BIOS 
that the computer will read the characters typed on the keyboard, or send 
text to a printer. It is these I/O devices which are liable to vary from one 
computer to another, and so by bundling the means of interacting with these 
devices into one module, Kildall could keep the rest of the operating system 
the same for each different computer that came to the market. This meant 
that CP/M was portable, in that it could be made to run on different types of 
computer by altering the BIOS alone. This is shown by the figure below.



 

 

 

 

 BIOS and the operating system
 

 

This modular design has been influential in many of the operating systems 
which followed. Reusing code has become very important now that software 
is so complex, often running to millions of lines of code. Being able to use 
the same module in different programs greatly eases the production of these 
programs; for example, a spell checker can be used in a word processor, an 
HTML editor, a presentation package, etc. DOS possesses modules which 
are similar in their functions to the modules comprising CP/M. It is these 
modules which are loaded in during the bootstrapping process.
 

  
  
  

  

In the next segment you will look at the founding of Apple 
Computers Inc., and how it defined a way of working that 
became the norm for many computer companies: Apple 
defines the PC business
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3.4 Apple defines the PC business

 

 [Source: Courtesy of Apple Computers, Inc.]

 

 

Steve Jobs and Steve Wozniak at the start of Apple Computers 

As you will have read, Apple was founded by Steve Jobs and Steve 
Wozniak. The point made earlier that success is often based on both 
technological achievement and forceful management is well illustrated by 
these two. Wozniak (known as Woz) typifies the type of hobbyist who was 
enthusiastic about the Altair, whilst Jobs represents the more business-
minded individual who is passionate about the possibilities of technology.

Apple was started in Steve Job's parents' garage. The idea of starting a 
multi-billion dollar company from a garage is one which captured many 
people's imagination. In many respects it represents the 'American Dream', 
and people speak nostalgically now of the days when empires were founded 
in a garage. Interestingly, the succesful database company Oracle was also 
founded in a garage by Larry Ellison, who has recently joined the Apple 
board.

After selling a few Apple I machines, Wozniak and Jobs decided to develop 
a computer which would feature colour graphics, come pre-assembled and 
have more power than most existing microcomputers. This was the Apple II, 
which went on to become one of the biggest-selling computers of all time.
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Wozniak produced the Apple II almost single-handedly in the space of a few 
months, whilst Jobs harassed him to improve it, arranged manufacturing and 
marketing and established the company. To manufacture the Apple II, 
Wozniak and Jobs needed some venture capital. They eventually spoke to 
Mike Markkula, who had recently retired from Intel. Markkula joined the 
company and injected $250,000. The Apple II was released to an ethusiastic 
market in 1977.

 

 

 [Source: Courtesy of Apple Computers Inc.]

 

 

The Apple II Plus computer 

Cringely makes an important point about this machine in defining what a PC 
should be. As he says, future generations will not see vast differences 
between an Apple II and the PC you are using. It is true that none of your 
existing software could run on an Apple II, but that is simply because your 
machine is more powerful and uses different operating software. Your PC's 
basic design, in terms of what components it requires, what these 
components do, and how they interact, is the same as that of the Apple II - 
just as the most sophisticated car today is basically the same as the Ford 
Model T.

As well as defining the basic technology which would form the PC industry, 
Apple, along with other new companies like Microsoft, helped to define a 
way of working. Here are some of the defining characteristics of the new PC 
companies:

 

 
Very informal culture: Employees wear what they like, work when they 
like, play rock music in the labs, and so forth.

 

Young, talented employees: The staff were not those who would 
traditionally be found in a large corporation. They were often hobbyists like 
Wozniak, or from very diverse backgrounds. For example, Joanna 
Hoffman, one of Apple's first marketing people, was an archaeologist.



 

Intellectual creativity: Employees were encouraged to work on projects 
they found interesting, and to be creative, often to the detriment of the 
products in the market. There was a joke at the time, which Cringely cites, 
which went as follows, 'What's the difference between Apple and the boy 
scouts?'. 'Boy scouts have adult supervision.' While this may be unfair to 
Apple, the point is you could not imagine someone making such a joke 
about a large company in another industry, such as Ford or Coca-Cola.

 

Incredible success, incredibly quickly: With a good idea and a good 
product with some decent financial backing, sales can very quickly take off 
in the computer industry. Hence young programmers who create a good 
piece of software become millionaires 'overnight'.

 

In these respects the Apple Computer Inc. of the early 1980s can be seen 
as a model for many computer, and particularly Internet, companies.

The importance of personality and the role it plays in this (and indeed any) 
industry is probably best exemplified by Steve Jobs, whom Cringely 
describes as a 'sociopath'. You will see some of his reasons for using this 
extreme term later, but for now it is important to realise that for all the 
outstanding technical ability of Wozniak, the Apple II owes as much to Jobs. 
In many modern start-ups, such as the Internet businesses I mentioned 
earlier, you can find equivalents of Jobs and Wozniak, or people who fulfil 
these roles in the fledgling company.

 

Additional material

 
This is a short (15 second) video clip of Steve Jobs talking about why they 
founded Apple: Steve Jobs video.

 

Recommended reading

 

Revolutionaries: Steve Wozniak. An interview with Wozniak, part of the 
'Revolutionaries' series by The Tech Museum of Innovation and San Jose 
Mercury News.

Woz home page. Steve Wozniak is now a High School teacher, and this is 
his home page.

Apple . The official Apple site.

 

  
  
  

  
This is the end of the material on the start of the PC 
industry. You should go to the summary segment for this 
section next: The start of the PC industry - summary
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3.5 The start of the PC industry - summary

 
In this section you have looked at how the PC industry started, and how 
important companies and trends were established in these early years.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 
What does it mean to get in at the start of an industry?

 
Do people involved at the start of an industry possess certain 
characteristics?

 
The culture of Microsoft and Apple in the early days

 
What an operating system is

 
Different types of operating system you may have heard of or used

 
What influences who gets the credit and wealth for an invention?

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
How Microsoft was founded.

 
How Bill Gates and Paul Allen set several trends for the future.

 
The main functions of an operating system.
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What bootstrapping means.

 
Text-based operating systems.

 
The structure of CP/M.

 
The function of the BIOS.

 How Apple Computers was started.

 You should complete the self-diagnostic form now.

 

  
  
  

  

This is the end of the section on the start of the PC industry. 
You should refer back to the Study Guide to make sure you 
have done all the work associated with this section. The 
next section looks at the research centre which developed 
much of the technology used in current personal computers: 
Xerox PARC
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4.5 Xerox PARC - summary

 
In this section you have looked at how influential technology and working 
practices were developed at Xerox PARC.
 

Conference
 You might like to discuss the following in the your Tutor Group conference:

 

 
Where do good products come from? Why was the GUI important?

 Why did Xerox not take advantage of the Alto?
 What problems are associated with networking?

 
Do you think flat management structures are a good idea?

 
Have you had experience of different types of management?

 
Why is the task of writing software so difficult?

 
Anything else of interest relevant to this section

Quick review
 In this section you should have covered:

 

 
The role of Xerox PARC in the development of computer technology.

 
What a GUI is and what WYSIWYG means.

 
How bit-mapping operates.

 
Why computers are networked.

 
What types of network exist.
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What a protocol is.

 
How Ethernet operates.

 
The difficulty in managing the software process.

 
Types of management structure.

 The benefits of the flat structure.

 
How the culture of computer companies has influenced management 
strategy.

 You should complete the self-diagnostic form now.

 

  
  
  

  

This is the end of the Xerox PARC section.You should refer 
back to the Study Guide to make sure you have done all the 
work associated with this section. The next section looks at 
how IBM entered the personal computer market, and 
created the standard: IBM and the PC industry
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4.2 GUIs and WYSIWYG

 

What-You-See-Is-What-You-Get, or WYSIWYG (pronounced 'whiz-ee-wig') 
has become one of the dominant ideas in computing, to the extent that it 
seems strange when we think about what computing was like before this 
approach. A WYSIWYG system allows you to see a document on screen 
more or less as it will appear when printed.

Before WYSIWYG, the popular approach was to use 'modes'. If you were 
creating a document you would use input mode, and then if you wanted to 
change text you went into edit mode. This made preparing a document a 
complicated task, because the text displayed on the screen rarely looked 
like the document you would eventually get from your printer. With 
WYSIWYG it is possible to manipulate text, graphics and numbers by using 
a mouse or other pointing device. The development of the graphical display 
was both a great technological achievement and a result of intellectual 
insight.

 

 

 [Source: The Computer Museum History Center, Boston.]
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The Xerox PARC Alto 

For WYSIWYG to be possible it was necessary to have a Graphical User 
Interface (GUI - pronounced 'gooey'), rather than a text-based one. In a 
Graphical User Interface the cursor can be moved, text can be highlighted, 
several documents can be opened at the same time, graphics can be drawn, 
and so on. To do all this the technology of bit-mapping was required. This 
treats the screen as thousands of picture elements, or pixels. The first 
WYSIWYG screens were simply black and white, so each pixel was 
represented in the computer's memory by a single bit (a binary digit), with 
the value 1 or 0, corresponding to the pixel being on or off, respectively. If 
more bits per pixel are used then each pixel could display a colour. In this 
way everything could be treated as a graphical element, which allowed 
greater freedom in manipulation. For example, it is easy to select text and 
then convert it to italics by altering the appropriate pixels provided that the 
text is in the form of a bit map.

 

Bit-mapping

 

The image on your computer screen is created by the computer specifying 
the colour of a number of different pixels. You may have heard people talk 
about the 'resolution' of a computer display. Typically the values used are 
640 x 480, 800 x 600 and 1024 x 768. These refer to the number of pixels, 
for example 640 pixels across and 480 down. The process of bit-mapping 
consists of dividing an image up into pixels and then specifying the colour 
(or grey) value of each pixel. Let us look at an example. Imagine I want to 
display the following simple image:
 

 

 

 



 

A simple image of a pipe 

Firstly, the picture needs to be divided up into pixels. Each pixel should be 
either black or white. If a pixel contains both black and white then the 
dominant colour wins. If the pixel is black it is given the value 1, if it is white 
it is given the value 0. Starting in the top left corner and working across each 
row, the image can then be represented in bits. For example, the first two 
rows of a 20 x 16 grid of pixels would be:

00000000000000000000

00000000000000001110

Thus the 0s represent white space and the 1s in the second row the 
beginning of the pipe stem. The original image could be reproduced by 
creating a 20 x 16 grid of pixels and filling in the values (black for 1, white for 
0). It would look more 'jagged' or 'boxy' than the original image, which is a 
result of the decisions we made when a pixel was both black and white. To 
increase the quality of the image, it is necessary to use more pixels. For 
instance, with 40 x 32 pixels the image would look much smoother.

The following animation shows this process graphically. A text description of 
the pixellated pipe animation is also available.

 




 

As noted above, each pixel has a value of either 1 or 0. This means it can 
only be black or white. If more bits per pixel are used then each pixel could 
display a colour. This is effectively what your computer does when it creates 
your display.

The principles of bit-mapping are used in many applications. For example, if 
you send a fax, the fax machine divides up the paper image into pixels and 
converts it into a stream of bits. These are sent to the receiving fax machine 
which performs the second half of the process, printing out the image. Even 
though most faxes have text on them, they are essentially images.

The Alto was the first machine to use a GUI. It was never marketed and the 
team that created it disbanded (although PARC still exists and performs 
valuable research). However, the Alto was seen by a team of people from 
Apple in 1979 - most notably Steve Jobs, who is said to have asked 
incredulously 'Why don't you market this?'. When Jobs returned to Apple he 
set about realizing the GUI operating system, as you will see later.

 

  
  
  

  
In the next segment you will look at what Ethernet is, and 
how it operates: Ethernet  
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4.3 Ethernet

 

In this section I shall endeavour to answer the question 'What is Ethernet?'. 
However, before I can answer this there are a few other questions I need to 
address, such as what we need a network for, what types of network there 
are, and what a network does.

 

Why network?

 

So far I have talked about computers as stand-alone machines. In the early 
days of PCs, each computer had its own software and its own files. It soon 
became apparent that there were a number of benefits to be had from 
connecting computers together in a network:
 

 

Sharing resources: Resources such as printers are rarely used all the time 
by one individual. It thus makes sense for several users to share one 
printer, instead of each user having their own printer connected to their 
own machine. To do this the computers and the printers need to be part of 
a network.And as well as sharing hardware such as printers, software can 
also be shared. A central computer can hold software, such as a word 
processing package or a reference CD-ROM, which all people connected 
to the network can use, thus avoiding the need to install many versions on 
different machines.

 

Communication: Within an institution, or over large geographical 
distances, it is useful to be able to communicate with others via your 
computer. E-mail is the typical method of doing this, and it involves 
sending text messages over a network.

 

File access: In the segment on types of computer we saw how 
mainframes and minicomputers could be used to store records. Other 
computers can access these records, which requires them to utilize a 
network. In addition, the other computers can use the larger machine to 
store files, either as a means of backing up their own files or making them 
available for others to see.

 
So the reasons for networking are compelling. I shall now introduce some of 
the different types of network architecture.
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Types of network

 

Networks can be classified according to the shape of their physical structure 
- their 'topology'. Different types of network topology are appropriate for 
different tasks. Each element on the network, be it a printer, PC, mainframe, 
or whatever, is referred to as a node on the network. The three main 
network types are:
 

 

Star network: As its name suggests, this network is arranged in a star 
shape, with a central or hub computer and several node computers. The 
hub computer will control the network, and will often be a mainframe or a 
minicomputer. The network of automated cash withdrawal machines acts 
in this manner. Each cash withdrawal machine is a node linked to the hub 
computer, which contains details of bank balances, PIN numbers and so 
on. A star network is shown below.

 

 

 

 A star network
 

 
Ring network: Again, the name says it all. A ring network is a chain of 
nodes, all linked in a circular fashion. A ring network is shown below. A 
group of PCs connected to a printer may use a ring network.

 



 

 

 A ring network
 

 

Bus network: A bus network has a single line which connects to each 
node, like stops on a bus route. A bus network is shown below. PCs and a 
minicomputer and several printers in a department might use a bus 
network.

 

 

 

 

A bus network 

See the animation under 'Additional resources' at the end of this segment for 
a more graphic and detailed account of the different network topologies.

As well as differentiating networks by their shape they can be classified 
according to their size. There are two main classifications:

 



 

WAN (Wide Area Network): A WAN is a network which covers a large 
geographical area. Each node in a WAN may be located in a different 
town. The banking network mentioned above is an example of a WAN. A 
mainframe or minicomputer will usually be involved somewhere in a WAN.

 

LAN (Local Area Network): A LAN is a network which covers a smaller 
area than a WAN. Typically a LAN will serve the needs of one institution at 
one site. For example, a university will have its own LAN, as may an 
individual bank. LANs often connect to other LANs and to WANs to allow 
communication between them. These interconnected LANs and WANs 
form a network of networks commonly known as the Internet.

Protocols

 

When running a network you need network software which allows all the 
nodes on the network to communicate. What do you think the network 
software needs to do? To answer this question, an analogy may be useful. 
The data which travels over a network is often referred to as 'traffic', and the 
network software must have rules to coordinate the movement of traffic 
(similar to the Highway Code in the UK). The network software then acts as 
a traffic cop, enforcing these rules.

The 'Highway Code' of the network is a set of rules around which the 
software is constructed. These rules form a standard method of doing 
something, which is called a protocol. There are protocols for many 
different forms of interaction. For instance, there are social protocols, such 
as shaking hands when you meet someone new, or refraining from yawning 
when someone is speaking. I am concerned with network protocols here.

So what exactly must a network protocol achieve? As with road traffic, the 
most important thing is to avoid a collision. The protocol also wants to allow 
smooth flow of traffic, without unnecessary blockages or delays. The 
protocol must also ensure that the data is intelligible to all the nodes on the 
network, so in effect they are all 'speaking the same language'. Similarly, the 
data must not be corrupted on the network. After all, there is not much point 
if the file I send to the printer ends up with a string of gibberish in the middle.

TCP/IP, the protocol which underlies the Internet, is covered in detail in 
Module 2.

 

What is Ethernet?

 

Ethernet is a network protocol for LANs. It operates on a bus network 
topology. It was developed by Bob Metcalfe at Xerox PARC and is the most 
popular method of LAN protocol. Its popularity is a result of its reliability, 
speed and relative cheapness.
 



 

 [Source: The Computer Museum History Center, Boston.]

 

 Bob Metcalfe
 

 

 

 

 Bob Metcalfe's drawing of the first Ethernet in 1976
 

How does Ethernet achieve the tasks outlined above?

 

Ethernet uses one high-speed cable (the 'ether' in Bob Metcalfe's drawing 
above), which all of the nodes use. It needs to avoid collisions, which means 
that only one node can use the line at any one time. If two nodes were to 
send messages on the line at the same time, the messages might become 
mixed and garbled. This is similar to the old 'party line' telephone system. If 
two callers were using a party line simultaneously their conversations could 
become mixed, resulting in considerable misunderstanding. To avoid this the 
node must 'listen' to the line to see if it is in use. If it is not, it can send its 
message. If the line is in use, it must wait until it is free. If, by chance, two 
nodes transmit a message simultaneously then a collision occurs. The 
network detects this and sends out a special message indicating that the 
network is jammed. Each node then stops transmitting. After a random 
period of time (usually measured in milliseconds) each node can then begin 
transmitting again. Because the waiting period is random, they are unlikely 
to transmit simultaneously again. The node that transmits first may occupy 
the network and so the second one will have to wait until the line is clear, as 
normal.



 

Additional resources

 
Here is a Flash animation which demonstrates the different network 
topologies (ring, star and bus) and the problems associated with them: 
Network animation.

 

  
  
  

  
In the next segment you will look at the management 
structure in IT companies, and how it differs from that in 
other industries: Management in the IT industry
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5.2 The Independent Business Unit

 

IBM produced its PC in the space of a year, under the leadership of Don 
Estridge. Bill Lowe had proposed the project and it had received the 
enthusiastic backing of Frank Cary, the IBM chairman at the time. Cary said 
the machine would 'capture people's hearts and minds'. IBM had made 
some previous attempts at producing a microcomputer, without much 
success. Most recently a computer called the Datamaster had been 
produced, which had arrived several years behind schedule and with 
inadequate power and software.

These failures, and Cary's desire to have IBM produce a microcomputer, 
meant that the company was ready to accept Bill Lowe's proposal to 
produce a computer outside of the traditional IBM framework. The timescale 
of one year would not have been possible within the traditional structure of a 
large organization. Most large companies, and IBM in particular, require a 
very structured method of working. This means that decisions are carefully 
analysed and discussed, and there are strict procedures for implementing 
changes and developing new systems. The IBM method was already 
admired, and for good reason. IBM was a hugely successful company with a 
virtual monopoly in the mainframe computer industry. An example of how 
complete its dominance was can be found in the term used for their main 
competitors in the industry - they were collectively known as the 'Seven 
Dwarves'.

 

The Boca Raton group
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Cary and Lowe realised that unless they could act quickly the 
microcomputer market would soon be dominated by smaller companies, 
such as Apple, before they had even entered it. To achieve a tight timescale 
a small independent group was set up that did not have to conform to the 
everyday operations of IBM. They were based in Boca Raton, and the 
computer they produced, the PC, quickly became the dominant 
microcomputer. In setting up this group IBM deliberately inherited some of 
the features that had made the new computer companies, such as Apple, 
successful. The group was small, employed the best technologists, and was 
freed from the conventional organizational constraints. The concept of a 
small development team within the larger structure was called the 
Independent Business Unit (IBU). The unit had a degree of licence in the 
way it operated, and was in control of its own budget. The implications of 
this are important; for example, it could buy its components or services from 
any company it chose and was not beholden to use those supplied by the 
main company.
 

Small is beautiful

 

The IBU has since become a popular method of working in the software 
business. It has been the experience of several companies that beyond a 
certain size software development teams become less effective. Microsoft 
has organized its entire company structure around the notion of the IBU, 
with five separate units having different responsibilities, such as 
development of office applications (Word, Excel, etc.), marketing, research, 
etc. Each unit is further subdivided into project teams. Any one development 
team rarely exceeds 50 programmers, although there may be several teams 
involved in one large project, such as Windows XP.

As you will see, the Macintosh was similarly developed by a small team, 
acting almost independently of the main company.

The reason the smaller, partly independent team seems to be a successful 
approach stems from the nature of computer-product development, and in 
particular software development. The process of writing software has been 
likened to many other processes, including writing a novel, constructing a 
building, solving a complicated maths problem. Each of these analogies has 
some truth in it, and what their diversity demonstrates is that the process is 
difficult to define exactly. What makes a good programmer, a good program 
or a good team? The software designer must take into account what is 
possible, what the customers would like, what different features will cost in 
terms of time, how long a product will take to complete, what will happen if it 
is late, and so on. All of these factors are difficult to quantify, with the result 
that a new piece of software is rarely released on its scheduled date. This is 
certainly not the case with many other industries. The car industry, for 
example, has a greater wealth of experience and has its processes defined 
much more rigorously. There are fewer unpredicatable factors in car 
production than in software production. So car manufacturers can predict 
with some accuracy how long a new car will take to design and produce. 
The software development process is not as easily defined, and a problem 
at any stage in the process can have major implications.



It thus seems that the key to good software development is to have a 
relatively small team who understand the project in detail. Adding more 
people beyond a certain size seems to increase the chance of errors, which 
then take a long time to find and correct. Also with an increase in the 
number of people comes an associated increase in the amount of time spent 
in communication and documentation in order to keep the whole project 
organized.

 

Recommended reading
 IBM - IBM official web site

 

  
  
  

  
In the next segment you will look at standards, and in 
particular IBM's decision to have an open standard for the 
PC: The open standard
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5.3 The open standard

Standards

 

Why do we need standards? To answer this you might like to consider the 
chain of events which occurs when you send an e-mail over the Internet. 
Firstly your computer translates your message into bits, which are 
transferred to your modem. The modem in your computer converts this 
digital signal into pulses of sound to be sent over the telephone network. 
The message will be routed via a collection of different computers and 
networks to its destination. During this passage it will be converted from 
sound pulses back into a digital signal, split up into different sections, 
reconverted back into sound, then converted back into an e-mail message 
by the modem at its destination.

This sort of complexity would not be achievable if all of the various 
components within it did not conform to standards. These standards must 
cover physical factors (the plug from the modem must fit into the phone 
socket), and procedural factors (the message must be translated into sound 
signals). Imagine what would happen if your modem operated differently 
from that of the recipient of your message. The person you sent the 
message to would not be able to read it, or they would at least require a 
means of translating instructions from your modem into a form theirs could 
understand.

Often, there are official standards for products, decreed by official bodies. 
For example, in telecommunications there is a body, the ITU (International 
Telecommunications Union), which decides the standards for modems. 
Manufacturers are not obliged to produce their modems in accordance with 
these standards, but their product will probably sell better if they do.

These official standards are not laid down before a technology exists; they 
must accommodate existing products. They are thus influenced by what is 
already around and by what the standards bodies see as the best interests 
of the industry. Possible future developments that the standard may need to 
accommodate are also considered.

In other areas, though, the market effectively decides the standard. There is 
no official governing body, but through sheer volume of users a common 
standard becomes accepted. This is known as a de facto standard. The 
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IBM PC is a prime example of a de facto standard. The IBM configuration 
covers all aspects of the PC, from the physical dimensions of the slot-in 
cards (such as those controlling graphics, modems and printers) and the 
means of transmitting data over buses, to the operation of the CPU. The 
operating systems for the PC, initially DOS and later Windows, have also 
become de facto standards. With de facto standards there is no reason why 
another manufacturer cannot produce a non-standard product. If they do, 
however, they must ensure that the benefits to the consumer of owning it 
outweigh the inconvenience of it not fitting the standard. Apple's Macintosh 
is an example of a computer which does not match the standard. I shall look 
at this in detail later.

 

The open architecture

 

One of the decisions the Boca Raton IBM group made was to have an open 
architecture. This led to an open standard, which made the PC the de facto 
standard for microcomputers. An open standard meant that the components 
that made up the PC were bought in from outside suppliers, and their design 
was freely available to anyone else. This contrasts with a closed standard 
where the components, the software and the design are also owned by the 
company that developed them. For example, Apple own the design of their 
machines and the operating system (they allowed a few selected companies 
to produce machines that were compatible with the Macintosh, but then in 
late 1997 abandoned this strategy). The Macintosh is a proprietary design, 
since its operating system, design and most components are the property of 
Apple themselves (apart from the microprocessor, which is made by 
Motorola). The PC open standard was to have major implications for the 
industry as a whole and IBM in particular. The components, such as the 
microprocessor (made by Intel), the various slot-in cards, the monitor, 
keyboard and, importantly, the operating system were all available to other 
manufacturers. This meant that the IBM PC could be produced by 
companies other than IBM. The BIOS, however (see Section 3), belonged to 
IBM. Remember, the BIOS allows the operating system to work with the 
hardware, so without IBM's BIOS the other manufacturers would have to 
have their own architecture complete with their own BIOS. This gave IBM 
the chance to dominate the microcomputer industry as it did the mainframe 
one.

Here is an anecdote from a telecommunications engineer, who describes 
the influence PCs had when they arrived in the workplace - PCs: an 
engineer's view.

Having an industry standard is useful for manufacturers and customers. 
Manufacturers can make their products, such as software programs or video 
cards, to one specification. They will be confident that their products will then 
reach the majority of the market. Customers can buy any one of a number of 
components or makes of computer, and know that they will work with most 
of the available software and hardware. When IBM entered the 
microcomputer market many manufacturers felt that their entry would be 
beneficial because it would expand the market and stabilize it. Apple ran an 
advert which read 'Welcome IBM. Seriously.' Apple could not have foreseen 



the way that the IBM PC would become a de facto standard, nor the way 
that IBM clones would fragment the market.

 

  
  
  

  
In the next segment you will look at the crucial relationship 
between IBM and Microsoft in the development of the PC: 
IBM and Microsoft

 

      

 
Copyright © 2002 
The Open University

javascript:document.PAGEDATA2.modedata.value=0;document.PAGEDATA2.mode.value=0;document.PAGEDATA2.submit();


 

 

  

  

  

  

  

  

  

Module 1 Section 5 

 5.1 IBM and the PC - introduction  
 5.2 The Independent Business Unit  
 5.3 The open standard  
 5.4 IBM and Microsoft  
 5.5 Exercise - current literature  
 5.6 IBM and the PC - summary  

  

5.4 IBM and Microsoft

 

The relationship between IBM and Microsoft is at the heart of the PC story. It 
began with the deal for Microsoft to supply IBM with the DOS operating 
system, and continued until the early 1990s with the development of the 
OS/2 operating system. This relationship, particularly the cultural differences 
between the two companies, has been the subject of much analysis.
 

The CP/M affair

 

The story of how Microsoft gained the contract for the operating system for 
the IBM PC, which you read about in Chapter 7 of Accidental Empires, has 
become legendary in the industry to the point that it is difficult to know where 
the truth lies. It has been referred to as 'the deal of the century', and 
because it formed the basis for most of Microsoft's future success, that label 
may well be justified.

The IBM and Gary Kildall versions of the story differ widely. This 
demonstrates one of the problems in dealing with any historical account. 
The account that people give will be influenced by their own perspective. For 
instance, it would have been difficult for Kildall to think about the deal he lost 
that day, and so his account would try to demonstrate that he did not make 
an error. The Microsoft account will try to demonstrate that they gave Kildall 
a fair chance, and so on. It is difficult to determine where the discrepancies 
lay in such accounts, and this does not apply just to history. For example, if 
there is a technical failure or problem, people will give different accounts of 
why it occurred, depending on their perspective. When reading material you 
should try to reason why someone would put forward a particular view of 
events.

Whatever the truth, Kildall did not make a deal with IBM, and they instead 
approached Microsoft for an operating system. Cringely's suggestion that 
the industry happened by accident probably has no greater example than 
this deal. Microsoft had no original intention of selling an operating system, 
but in doing so it laid the foundation for its multi-billion dollar empire. In 
selling MS-DOS to IBM and maintaining the rights to sell it to competitors 
Microsoft was sure to benefit if IBM became the market leader, or if a 
competitor selling IBM-like machines did. The same applied to Intel, whose 
8088 microprocessor was used in the IBM PC. This microprocessor was 
further developed over subsequent years, in accordance with Moore's Law, 
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into the 80286, 80386, 80486, and Pentium chips.

 

The mainframe mentality

 

 [Source: Courtesy of Microsoft Press Office, UK.]

 

 

Bill Gates with an early IBM PC, circa 1980 

One of the factors which was thought to be behind IBM's failure to keep up 
with PC developments, and in particular with the increasing dominance of 
Microsoft, was that IBM was coming to the PC world from a very different 
perspective. They were said to have a mainframe mentality ; that is, they 
tended to view things in terms of the world they knew best, and where they 
had been very successful - that of mainframe computers. As Cringely points 
out in Chapter 3, there are significant differences between the mainframe 
computer and the personal computer, and the two industries also differ in a 
number of ways, including:

Number of customers - There is a large market for PCs, which have many 
customers. In contrast, there are relatively few mainframe customers, but 
the supplier has a longer relationship with them.

Sales and profits - The profit made on PCs is very narrow, whereas the 
more expensive mainframes have a much larger profit margin.

Customer relations - Mainframe dealers have an ongoing relationship with 
their customers, providing technical help and support, whereas the PC is 
much more of a one-off commodity.

These are mainly market factors, but they illustrate why a company that is 
rooted in one technology may not be very well suited to exploiting another 
technology. The whole culture, including management, sales force, 
development and research of IBM was at odds with many of the 
requirements of the new PC industry. In a similar manner, the rise of the 
Internet saw the growth of new companies that understood the appropriate 



culture better than many of the existing PC-related companies.

 

Culture clash

 

IBM and Microsoft undertook joint development schemes, and soon found 
that they were from very different cultural backgrounds.The IBM people were 
used to a company that had rigorous procedures for performing every 
action. The Microsoft developers were fresh from college and were used to 
working in a loose, unstructured organization where they were encouraged 
to use their own initiative. There are numerous stories that illustrate this 
culture clash. For example, IBM programmers were judged by how many 
lines of code they produced. This naturally led to inefficient code, because 
there was no incentive to write a program in 100 lines when it could take 
1000 lines. Indeed, when a Microsoft programmer rewrote a piece of IBM 
code which took 33,000 characters in just 200 characters IBM considered 
this bad practice (Big Blues, by Paul Carroll, p.101).

Microsoft programmers were from a 'hacker' culture, which meant they 
would write software in the manner they chose. For instance, it is good 
practice to place comments in computer programs, which explain their 
function to anyone else reading the computer code. This is particularly true 
of large, complex pieces of software, where many parts of the program have 
to interact with many others. It is, however, fairly tedious to do and many 
programmers do it reluctantly, and often not at all.

Similarly, it is good practice to use names for functions which indicate what 
their function is. For instance, if I create a function which produces the 
square of a number, it is helpful if I actually call it 'square', instead of 
something which has no meaning to someone else, such as 
'martins_magic_function'. IBM insisted on such practice, but the Microsoft 
programmers at the time did not like to conform to such rules, and would 
often use the names of friends or their favourite bands. Now that Microsoft is 
a large company producing complex software, as IBM was then, it insists on 
certain programming practices. It is difficult to upgrade, modify or debug 
someone else's program if they have written it in a very individualistic way. 
IBM insisted upon correct documentation and software writing practice in 
order to avoid this problem.

As I mentioned in the management structure segment, writing software is 
both a creative, artistic process and a structured, engineering one. Microsoft 
and IBM at this time could be viewed as representing these two extremes.

Part of the problem was their difference in size. Whereas Microsoft only had 
a few hundred employees, IBM had thousands. Thus it was easier for 
Microsoft to ensure that all of its programmers were highly proficient, whilst 
many of the IBM developers had been transferred from other divisions and 
were not natural programmers. IBM was also used to operating on a large 
scale, typically placing many thousands of people on a project, often in 
different locations. This had worked successfully on many previous projects, 
but as I mentioned in the segment on the IBU, best results in software 
development are often achieved by small teams.



Both Microsoft and IBM found the relationship mutually beneficial, and were 
thus prepared to accommodate their differences, until there came a point 
when it became better to sever the partnership.

 

Recommended reading

 

The Microsoft Way, by Randall Stross, 1996, Little, Brown and Company. A 
sympathetic look at the Microsoft method of business.

Big Blues: The Unmaking of IBM, by Paul Carroll, 1993, Orion. A look at the 
fall of IBM.

Barbarians Led by Bill Gates: Microsoft from the Inside by Jennifer Edstrom 
and Marlin Eller, 1998, Henry Holt and Company. A critical book which uses 
interviews with Microsoft employees to show how the company operates.

 

  
  
  

  
This is the end of the material in this section. Next is an 
exercise, which looks at current literature: Exercise - Current 
literature
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5.5 Exercise - current literature

Outline

 
In this exercise you will work individually to find current information sources 
and topical stories.
 

Outcomes
 The exercise should help you with the following:

 

 develop your information-finding skills;
 gain more knowledge on current issues.

Background

 

The world of computers and the Internet is a fast changing one, so what you 
know about the industry, a piece of software, or current issues can become 
outdated very quickly. It is therefore important to develop skills which will 
enable you to keep your knowledge up to date and relevant. Thankfully, 
much of the information pertaining to current developments can be found 
online, or in magazines. There is a vast number of magazines related to the 
Internet and computing, which cover software reviews, industry gossip, 
reviews of sites, exploration of current issues, etc. As with many things the 
quality of such magazines will vary - some will have respected journalists 
writing for them, and others might be struggling to find content, so their 
quality will be lower.

There are different types of information, which fulfil different needs. For 
instance, academic journals usually offer a more theoretical analysis of 
issues, or a very detailed technical account. They will usually be more 
difficult to read, but they do provide a means by which technology is 
developed, analysed and interpreted. Such papers usually take longer to 
write than pieces for a more general audience, and they undergo an 
intensive peer review process before publication. This means they are often 
of a high standard and contribute to the sum of knowledge in the subject. 
Journalistic articles on the other hand are usually written and published to a 
much shorter time scale. This means they can be very up to date, but there 
is not sufficient time for such a lengthy review.

You should become accustomed to using different information sources for 
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different needs. Magazines and articles by journalists offer current, topical 
information, which it is useful to know if you keep up to date with issues in 
the computer or Internet world. But as you progress through your studies 
you should become used to reading academic articles also, which offer a 
deeper insight.

 

The activity

 

Many computer magazines also have online editions, which you can look at, 
or register for free of charge. As well as the magazines dedicated to 
computers, many newspapers and other magazines have a technology or 
computer section.

Under 'Resources' below I have listed some popular magazines. There are 
many more available, as well as the ones you can buy in most newsagents.

Your task is to look at some of these magazines (either from my list, or from 
your own research) and draw up a list of what you consider to be the four 
most important issues currently being discussed in the magazines. In your 
HTML editor provide a link to each story, and briefly summarize what the 
issue is.

You should try to find additional magazines to the ones I have listed.

 

Resources for this activity

 

Listed below are some of the computer magazines I found online after a 
quick search. You should be aware that these are not on the T171 web site 
and we take no responsibility for their content: 

InfoWorld 

Wired 

PC Magazine 

PC World 

Byte 

 

 

Example answer - I did the exercise in September 2001, so the issues 
discussed will be very different from those that are topical at the moment. 
However, it will give you an idea of the type of issues I thought worth 
commenting on.
 

  

http://www.infoworld.com/
http://www.wired.com/news/
http://www.pcmag.com/
http://www.pcworld.com/
http://www.byte.com/


  
  

  
You should go on to the summary segment for this section 
next: IBM and the PC - summary  
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5.6 IBM and the PC - summary

 
In this section you have looked at how the dominant mainframe company, 
IBM, entered the personal computer market, and some of the important 
decisions they made during this process.
 

Conference

 
You might like to discuss the following in your Tutor Group conference, or in 
the Cafe:
 

 Have you experienced a set-up like an IBU?
 What do standards mean to the industry?
 Are standards beneficial?

 
What influences the accepted versions of history; is it a case of victors 
write history?

 What you think of the Gary Kildall/DOS story.

 
The differences in culture between IBM and Microsoft, and their 
significance.

 Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
How the PC was developed in an IBU.

 
The importance of the IBU approach.

 
What an open standard is.

 
The importance of the open standard in the PC industry.

 
How Kildall missed the opportunity to sell CP/M.
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 Some differences between the mainframe and the PC industries.
 The 'mainframe mentality'.
 Some of the cultural differences between Microsoft and IBM.

 You should complete the self-diagnostic form now.

 

  
  
  

  

This is the end of the IBM and the PC section. You should 
refer back to the Study Guide to check that you have 
completed the work on this section. The next section looks 
at how other companies copied the design of the IBM PC to 
produce PC clones, and the implications this had for the 
industry: IBM clones
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6.2 Reverse engineering

 

You learned in the previous section how the BIOS was the only important 
component of the IBM PC which IBM actually owned. The BIOS was the 
vital link between their architecture and the operating system. The 
architecture could be copied by any other manufacturer because IBM had 
bought in all of the components from other companies and had made the 
architecture publicly known. The operating system was MS-DOS, which 
Microsoft was willing to sell to any other company. Without the BIOS, 
however, it was difficult to build a machine which was exactly compatible 
with an IBM PC.

This is where reverse engineering comes in. Reverse engineering is a 
means of achieving the same functionality without breaking copyright laws. It 
is called reverse engineering because it reverses the conventional 
engineering process, which starts with disparate components and constructs 
a functional piece of technology from them. With reverse engineering the 
starting point is the completed piece of technology, in this case IBM's BIOS. 
A distinction is made between what it does, and how it does it.

What the technology does is not protected by copyright, but how it does it is 
protected. Thus to reverse engineer IBM's BIOS a company had to replicate 
its function without directly copying the code that made the BIOS perform 
the way it did. To do this they had to first find 'virgins' - engineers who could 
prove they had not had contact with IBM's BIOS, and thus could not be 
accused of directly copying the code. By observing what the BIOS did in 
minute detail it was possible to produce a specification for a device which 
performed the same function as the BIOS. These engineers were then no 
longer deemed to be virgins, and thus could not participate in the process 
further. New virgins were then required to build a BIOS which matched the 
specification given. So, at the end of such a process you have a device 
which performs exactly as the original device, without ever having directly 
copied the means of doing it. Whether this ethical or not, I shall leave to you 
to decide!
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The commodity business

 

 [Source: The Computer Museum History Center, Boston.]

 

 

Rod Canion, one of the founders of Compaq 

As Cringely says, Compaq was the first company to reverse engineer IBM's 
BIOS successfully, which meant it could produce a PC which was perfectly 
compatible with the IBM version. Shortly after Compaq achieved this feat 
another company, Phoenix Technologies, also reverse engineered the 
BIOS. Unlike Compaq, Phoenix did not use the BIOS to make their own PC 
clone, but instead sold their own BIOS (available as a ROM chip) to other 
manufacturers. This led to the complete commoditization of the PC. 
Commoditization is the process whereby a product becomes a commodity, 
no longer associated with any one manufacturer, and is viewed as just the 
product. The washing machine is a commodity; there are some differences 
between manufacturers, but you view it essentially as a washing machine.

This process is often good for the customer since it means greater choice 
and cheaper products. The main manufacturer, however, loses their control 
over the market. This is what happened with the PC - it was no longer IBM's 
PC, but just the PC, or even an Intel/Microsoft PC. The profit margins and 
the degree of technological control in a commodity market are limited, and 
certainly different from what IBM was accustomed to in the mainframe 
business. After all, there are few items which are less of a commodity than a 
million dollar mainframe computer. John Akers, the IBM chairman in 1986, 
said that IBM would get out of the PC business if it became a commodity 
industry. In contrast, Microsoft had said from the beginning that it wanted a 
'computer on every desk, in every home', which is certainly seeing the 
computer as a commodity. Similarly, Apple viewed the computer as 
something which should be as ubiquitous and as easy to use as an electric 
blender, which again places the microcomputer firmly in the commodity 
market.

 

  
  
  



  
In the next segment you will look at the success of Compaq 
and other clone manufacturers: The clones  
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6.3 The clones

 

Compaq initially had difficulty competing with IBM on price, so it offered 
something different, namely that its computers were portable. In reality they 
were not very portable and were nicknamed 'luggables', but it was enough to 
distinguish them from the IBM PC. Another computer company, started by 
Michael Dell, offered PCs through mail order, a sales system that IBM and 
Compaq did not use, and as a result Dell also managed to achieve success.

With its large research and marketing departments IBM still believed it could 
lead the way with the best technology in which the small manufacturers 
could not afford to invest. The release of the PC-AT in 1984 was still a case 
of IBM setting the trend, and the other companies cloning the technology. 
The PC-AT used Intel's 80286 microprocessor. This provided a significant 
improvement over the original 8088 chip in the original PC. The AT was 
produced under the guidance of Don Estridge, and was a success. But as 
Cringely recounts, there were problems with the hard disk used in this 
machine. When Compaq released their Deskpro 286 six months later it was 
more reliable, faster and cheaper, but the AT sold well and still 
demonstrated that IBM were at the forefront of microcomputers.

The next Intel microprocessor was the 80386, which became available in 
1985. Again, Moore's Law was demonstrated by the additional power of this 
chip, which was developed less than two years after its predecessor.

Estridge proposed a machine based on the 80386. He planned to utilize 
IBM's favoured status with Intel to obtain the 80386 chips before 
competitors, and thus hit the market before they could. He reasoned that 
whilst the clones attempted to catch up with that machine he would be 
developing the next generation, and thus IBM could stay ahead of their 
competitors. The plan was not welcomed at IBM, however, as some feared a 
computer based around the 80386 might cut into sales of their 
minicomputers, which sold for over $10,000. The initial 80386 chips were 
also expensive and thus their inclusion in a microcomputer would mean slim 
profits. When Estridge was moved from the PC division Bill Lowe returned 
and decided not to go ahead with the plans for an immediate 80386 based 
computer. The AT was selling well and Lowe was seemingly confident that 
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manufacturers and customers would wait to see what IBM released, even if 
a competitor did release an 80386 computer. This had been the case 
traditionally with the slower moving mainframe market. It may also have 
been the case that IBM could not produce a computer that quickly, 
especially once the PC division ceased being an independent business unit.

Whatever the reason, there seems more evidence for the mainframe 
mentality argument in this episode. Compaq did not delay however, and its 
Deskpro 386 was launched in 1986. Bill Lowe is reported not even to have 
had an Intel 80386 chip at that time (Big Blues by Paul Carroll, p.125). IBM 
did not release a 386-based PC for another seven months. Many experts 
regard this as the point at which IBM lost market leadership, and which led 
to a substantial fall in its market share.

 

Inevitable?

 

There has been a lot of material written on where IBM went wrong in the PC 
industry. This is based on its market share falling from over 40% to around 
10%. There were many crucial decisions in the production of the PC, but 
none more so than the one to make it an open standard. This was both the 
key to the success of the PC and the problem for IBM. Without the open 
standard there might still be myriad types of microcomputer, all requiring 
different versions of software. This would have severely limited the success 
of the PC. However, had IBM made a computer which they owned the 
design for, a proprietary system which used IBM components and IBM 
software, they would have retained control.

You might like to consider whether IBM actually made any errors, or whether 
the clones were an inevitable result of having an open standard. Having a 
standard was undoubtedly good for the microcomputer business as a whole 
(although whether the IBM PC represented the best standard is another 
point of debate), but it may not have been beneficial for IBM.

Other factors which you might consider are:

 

 
The decision to allow Microsoft to sell DOS to other suppliers, instead of 
owning it exclusively.

 The surprising success of reverse engineering.
 The speed with which clones appeared.
 The delay in releasing an 80386 based computer.

 
The advantage that small, lean companies possess in a highly competitive 
industry.

 And there are many other points that you might want to think about.
 

  
  



  

  
In the next segment you will look at the factors which make 
a piece of technology successful: What makes technology 
successful?
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6.4 What makes technology successful?

 

So the IBM PC became the standard for microcomputers, and thus counts 
as one of the most successful pieces of technology of the 20th century. It is 
interesting to stop and think about what makes a technological product 
successful. Your initial reaction might be 'Good technology will be 
successful.' Well, yes and no. Let's look at some of the technology 
associated with the PC.
 

MS-DOS

 

Cringely outlines how DOS was a descendant of Gary Kildall's CP/M. If you 
come across text books about operating systems from the late 1970s, or 
early 1980s, many of them will feature CP/M and not MS-DOS. Yet DOS 
went on to become one of the most successful programs in software history, 
and the foundation for Microsoft's future success. CP/M remained in the 
market and a version was sold for the IBM PC, but it was a fringe product 
used by enthusiasts, never quite making it into the mainstream market. 
Many users maintained that CP/M was a superior operating system to DOS, 
although many also claimed the opposite. The point is that MS-DOS was not 
clearly superior to CP/M, yet it was vastly more successful. In the next 
section you will read about the Apple Macintosh, a machine whose operating 
system was widely claimed to be superior to DOS and to Windows, yet it has 
never been an unqualified commercial success.
 

Intel's 8088 microprocessor
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As you have seen, IBM chose the 8088 microprocessor from Intel to be the 
CPU in its first PC. This led to the huge success of Intel, which now 
dominates the microprocessor industry. However, as Cringely recounts, Intel 
also had another microprocessor, called the 8086. This was a 16-bit 
microprocessor, so it used words of 16 bits in length in its calculations (and 
as we saw in the segment on Computer power, a larger word size means 
greater computational power). The 8088 also used 16-bit words, but it 
communicated with the rest of the machine in 8-bit words. It was effectively 
a stripped down version of the 8086. This meant that it was less powerful, 
but would be compatible with the 8-bit software in existence at the time, and 
was cheaper. Indeed, the 8086 itself had been developed by Intel to act as a 
stopgap while they developed an advanced microprocessor known as the 
8800 (Inside Intel, pp. 153-162). Also on the market was the Motorola 68000 
which many people thought was faster, easier to use and cheaper than the 
8086 (Inside Intel, pp. 192). Yet IBM chose the 8088, the least 
technologically advanced option available. Today some claim that Intel's 
Pentium chips are inferior to microprocessors based on RISC technology.
 

The IBM PC

 

IBM's PC architecture went on to become hugely successful, whether the 
machines were actually manufactured by IBM or were clones. Yet when it 
was introduced, the Apple II was the most successful microcomputer ever, 
and continued to sell well during the 1980s. Later the Apple Macintosh 
offered easy usability. Yet the IBM PC has remained the standard for 
personal computers.
 

Reasons for success

 
So why did these particular products become successful instead of their 
competitors? There are several reasons, some of which I have listed below
 

 

Technological superiority: Before we look at additional factors which 
influence the success of a piece of technology, it is important to realise 
that the best technology is sometimes the most successful. VisiCalc was 
original software which was also very good, and it remained successful for 
a number of years. Lotus 1-2-3 was similar to many other spreadsheets, 
but had an edge in performance. The IBM PC was superior to many of the 
different, proprietary computers on sale when it came out. Ethernet was a 
reliable, effective network technology. Many of Microsoft's products score 
the best in reviews of products in their field (e.g. Word, Windows NT).



 

Legacy: Once a product is successful it develops a momentum. It has an 
existing customer base. This has several implications. Firstly, if customers 
are happy with the product, they will stay with it. Secondly, the company 
tries to keep its existing customers satisfied by making their new products 
compatible with their old ones. Thus Intel's new microprocessors are 
capable of running programs which ran on their predecessor. It would 
after all be very annoying and costly if I had to buy completely new 
software when I upgraded my microprocessor. IBM's choice of the 8088 
was an example of a legacy; they wanted to keep customers using 
existing 8-bit software happy. Similarly, when Microsoft brought out 
Windows they ensured that it was capable of running DOS-based 
programs. Each successive generation of technology starts with an 
existing legacy, not a 'clean sheet'. It is often the case that the best 
technology is that designed 'from scratch', but this has the disadvantage 
of being incompatible with existing technology.

 

Market leader: The market leader has a dominant position. It has 
powerful marketing and distribution, and connections with all of the major 
companies. Its name is known in the market, so a new or uncertain buyer 
is liable to purchase a product from a market leader. Thus when IBM 
entered the market with its PC, it was ensured a certain amount of 
attention and sales, simply because its name was synonymous with 
computing. Thus many of the computer buyers in large corporations were 
inclined to buy from IBM. IBM had an excellent reputation for quality and 
service, and there used to be a saying that 'No-one ever lost their job for 
buying IBM.' Similarly, a new Intel microprocessor or Microsoft application 
is ensured a certain degree of success.

 

Society's acceptance: Many good technological products do not get 
widely accepted, either because they come before their time, or not 
enough people see the need for them, or they are wrongly priced. It took 
VisiCalc to really provide the need for microcomputers, but even then they 
remained a business item, not one found in the home. It was the 
introduction of games, CD-ROMs, and easy-to-use interfaces which 
brought computers into the home in the late 1980s. The Alto produced by 
Xerox had the graphical interface which would later become popular with 
Windows and the Macintosh system but, as Cringely points out, it would 
have been too expensive in 1973 (it was never sold commercially, but he 
estimates it would have cost $25,000 in 1973).

 

Production decisions: We may like to think that decisions taken during 
production are always based on technological merit. This is to ignore the 
fact that technology is produced by human beings with their own 
preferences and foibles, who work in companies which have their own 
rules and considerations. To use the best microprocessor on the market 
might mean collaborating with a rival company, or doing business with 
someone your boss hates. It is almost impossible to determine these 
factors from an outside perspective, but you should not doubt that they 
have an influence.



 

Marketing: We may also like to think that we are not susceptible to 
marketing, but this underestimates the influence marketing has in our 
overall perception of technology. According to Cringely, when Mitch Kapor 
launched Lotus 1-2-3 (a good piece of technology in its own right) he 
spent $1 million on mass advertising out of a budget of $3 million 
( Accidental Empires, p. 156). IBM created a personality for their PC with 
a series of adverts featuring a Charlie Chaplin-like Little Tramp, a 
campaign that was widely regarded as very successful. Apple have been 
renowned for their advertising. When they launched the Apple Macintosh 
they ran an expensive advert during the break at the 1984 Superbowl. The 
advert, directed by film director Ridley Scott, showed a 1984-like bleak 
future and ended with a screen being smashed by a woman throwing a 
hammer and the message 'On January 24th Apple Computer will 
introduce Macintosh. And you'll see why 1984 won't be like "1984".' This 
created a revolutionary feel to the Macintosh. In the late 1980s Intel 
started advertising their microprocessor directly to the consumers, rather 
than just to the computing industry itself. This had an important effect in 
the market in that people began to refer to PCs in terms of their Intel 
microprocessor, regardless of who actually made the computer. It 
increased the demand for the latest microprocessor and raised awareness 
in the market of the microprocessor.

 

There are undoubtedly more reasons for success than I have outlined here. 
It is important to realise that it is not simply a matter of the best technology 
'winning'. Technology exists within a society, is developed in companies, has 
a history and is sold in a market. All of these factors contribute towards the 
technology which makes its way into our daily lives.
 

Recommended reading

 
Inside Intel by T. Jackson, 1997, Dutton, USA. An inside look at Intel, with 
several tales from former employees. Interesting look at a very successful 
and powerful company.
 

  
  
  

  
In the next segment you will look at what happened to IBM 
after the PC: IBM after the PC  
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6.5 IBM after the PC

In 1990 Bill Gates had a conversation with some Lotus employees over 
some drinks. With Windows 3.0 and OS/2 about to compete in the market, 
and the IBM-Microsoft relationship in trouble, Gates reputedly claimed that 
IBM would fold in seven years, maybe ten. The Lotus employees wrote a 
memo about their meeting, which Robert Cringely got hold of and published 
in InfoWorld. It caused a stir in the industry, as it showed the trouble beneath 
the surface of the IBM-Microsoft relationship. It also provided impetus to the 
final split between the two companies.

When reading about IBM you would be forgiven for thinking that the 
company was now bankrupt. Many people talk about the decline of IBM; for 
instance, Robert Heller's book The Fate of IBM asks the question 'Who killed 
IBM?'

Yet IBM are still a large company, with important products, so why do people 
proclaim their doom? Why did Bill Gates predict they would fold completely, 
and why haven't they?

The main reason for the 'decline of IBM' talk is that in 1992 IBM announced 
record losses of $5 billion (you may see different amounts quoted as a result 
of different accounting methods and adjustment. This figure is the net loss 
indicated in the IBM Annual Report, and is in 'American' billions, i.e. 1 billion 
= 1,000 million). Then in 1993 the loss was some $8.1 billion. This had a 
tremendous effect on the industry. Suddenly IBM, the largest, most 
successful computer company in the world was vulnerable and in trouble. 
With Microsoft posting large profits it seemed an indication that the 
mainframe was dead and the PC was king. This has some truth - the PC has 
changed the computer market and by 1992 IBM were not competing 
effectively in the PC market.

However, this only tells part of the story. What these losses indicated was a 
change in the culture of working practices in the computer industry. IBM had 
a huge workforce, and a job at IBM traditionally meant a job for life. IBM had 
around 300,000 employees; Microsoft had around 5,600 in 1992. The 
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 computer industry had become very fast moving, meaning there wasn't time 
for large structures of committees to consider numerous plans of action, and 
to retrain existing staff to perform new tasks. Workstation computers were 
becoming increasingly powerful, and were now as powerful as a small 
mainframe, but considerably less expensive. Moore's Law meant that the 
microprocessor-based computers were catching up with the more static 
mainframes. IBM had to change if it wanted to compete successfully in this 
new market. The losses of 1992 and 1993 seem to have been the impetus 
to achieve this change.

Since 1993 IBM has undergone something of a change in its products, 
marketing strategy and image (a colleague said they had changed from 'Big 
Brother to a friendly uncle'). This has been under the leadership of the CEO 
appointed in 1993 to turn around their fortunes, Lou Gerstner. They posted 
profits of $3 billion in 1994 and $6.1 billion in 1997. Despite the rise of the 
PC, there is still a need for large central computers for some tasks, and IBM 
still sell their 390 mainframe system successfully (this is now microprocessor 
based). Similarly their RS/6000s and AS/400 mini-computers are used for 
many large-scale computational tasks, such as payroll systems.

So whilst they have continued to sell the hardware they have traditionally 
been associated with, the biggest change has been in their adoption of the 
Internet, and their promotion of integrated business solutions. IBM bought 
Lotus Development in 1995. This has been a key element in IBM's 
turnaround. They have successfully focused on selling Internet solutions to 
companies. These use Lotus Domino software which runs on the server 
computer so people can access it as a web site and perform a number of 
database actions, such as ordering products. IBM also provide the server 
hardware such as an AS/400 on which Domino can run, and the Lotus Notes 
Groupware program for people in a company to work collaboratively. This 
integrated approach and shift away from selling and servicing mainframe 
computers means that Bill Gates's prediction is unlikely to come true.

So whilst IBM are not the dominant, influential company they were during 
the 1970s and much of the 1980s, it is a mistake to assume they have 
passed into history.

 

Recommended reading

 

Saving Big Blue - Leadership Lessons and Turnaround Tactics of Lou 
Gerstner by Robert Slater, 1999, McGraw Hill. A look at the management 
style of Lou Gerstner and how IBM recovered its fortunes.

The Fate of IBM by Robert Heller, 1994, Warner Books. A study of how IBM 
came to the brink of collapse.

 

  
  



  

  
This is the end of the material in this section. Next is an 
exercise which looks at the skill of planning an essay or web 
site: Exercise - planning a Web report
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6.7 IBM clones - summary

 
In this section you have looked at how Compaq and others cloned the 
design of the IBM PC, how this led to the personal computer becoming a 
commodity, and the effect this had on IBM.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 
The impact of IBM on the PC industry - do you think it was a good or bad 
thing?

 
Why do you think some technological products become successful?

 
Are there any particular products you can think of which demonstrate the 
points made in the section?

 Why IBM didn't maintain their position as the main provider of PCs.

 
The role of Microsoft in the PC industry - are they a beneficial or harmful 
influence in your opinion?

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
The process of reverse engineering.

 
What it means for the PC to become a commodity.

 
The success of the clones.
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The significance of the 80386-based computer.

 
The factors which affected IBM's reduction in market share.

 
Some of the successful technologies associated with the PC.

 
Some of the reasons why technological products are successful.

 
What happened to IBM in the years after the success of the PC, and 
where they are now.

 You should complete the self-diagnostic form now.

 

  
  
  

  

You should refer back to the Study Guide to make sure you 
have done all the work associated with this section. The 
next section looks at how Apple responded to the challenge 
of the IBM PC by producing an easy-to-use personal 
computer called the Macintosh: Apple and the Mac
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7.2 The Lisa

 

The Lisa computer was the result of the Apple contingent's visit to Xerox 
PARC, where they saw the Alto and realized that the Graphical User 
Interface (GUI) was the key to making the microcomputer accessible to 
everyone. Steven Levy says of this visit:

'You can have your Lufthansa Heist, your Great Train Robbery, your Crown 
Heights Caper, and your Brinks Job. For my money, the slickest trick of all 
was Apple's daylight raid on the Xerox Palo Alto Research Center.' (Insanely 
Great by Steven Levy, 1994, p. 77)

 

 

 [Source: Photo courtesy of Apple Computers, Inc.]
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The Lisa 

The Lisa was based around the powerful Motorola 68000 microprocessor 
(Apple use Motorola chips instead of Intel ones), required 1 megabyte of 
memory (a lot at the time), and needed a hard drive (unusual for the time). 
These factors combined to make it expensive - around $10,000 when it was 
released - which was just too much for a microcomputer. It was also slow 
compared with the IBM PCs. The price was the biggest factor, since it 
effectively removed the Lisa from the market for which it was intended. The 
whole basis of the GUI was that it would be easy enough for anyone to use. 
Whilst this may have been true of the Lisa, with such a high price no-one 
could afford it.

 

GUI and metaphors

 

What the Lisa did have was the GUI, which used the 'desktop' metaphor. 
The desktop is an example of a very powerful metaphor which changes the 
way we interact with something, and even the way we think about what we 
are doing.

A metaphor is a non-literal description of something. 'Man is a wolf' is a 
metaphor which implies certain things about the nature of man (I will leave 
the interpretation up to you!). If, however, I were confronted by a werewolf 
and I said the same, it would not be a metaphor, since in this case the man 
would literally be a wolf. Another metaphor I have heard someone say is 
'Argument is war.' Obviously they do not mean this literally, but rather that 
there are some characteristics which we associate with war which could be 
applied to an argument. Here are some of the similarities between 'argument 
' and 'war' that I can think of, and you can probably think of more:

 

 
There is a winner and loser.

 
There may be many smaller arguments (or battles) within the main one.

 
You may concede or give up some point, as a town may be surrendered 
in a war.

 
You may gather resources before the argument, such as background 
information, statistics, etc. just as a country may prepare its armies.



 

So why are we concerned about metaphors in computing? Using a computer 
is a new task - it has only existed for the past 30 years or so. For most of us 
it is something of an alien task; the manipulation of data and logic circuits is 
something of which we have no everyday experience. So to make 
computers usable by the majority of people software producers must find a 
way to make them relate to everyday experience. For instance, when I 
produce a document I am in fact altering bits in the computer's memory, 
which are then processed to produce a printed document. This is a difficult, 
and unfamiliar, task to perform, so what word processors allow you to do is 
to operate on a metaphor, a blank sheet of paper. Most metaphors work at 
this level of familiarity, so we fail to even recognize them as metaphors. For 
instance, we talk about placing a document on a computer in a folder, but 
the folder does not actually exist - it is merely a metaphor for a system of 
addressing used by the computer.

The key to the GUI was the desktop metaphor, originally developed at Xerox 
PARC. In this metaphor the screen resembles the top of a desk, with various 
files on it and even a waste basket. If you want to move a file you simply 
grab its icon with the cursor and drag it where you want it, as you would 
move real items around on your desk. There are some elements of the 
desktop metaphor which are not found in the real world - for instance scroll 
bars, menus, etc. There are also some confusing elements - for example, on 
the Macintosh dragging a floppy disk icon into the waste basket ejects it, and 
doesn't, as one might expect, dispose of it. Similarly, on early versions of the 
desktop, when an item was placed in the waste basket it was immediately 
deleted. This confused many users who expected to be able to retrieve the 
contents of their bin (as we have all retrieved scrumpled bits of paper).

The desktop metaphor generally provided a level of familiarity which made 
the computer usable by a much wider range of people. It was no longer the 
domain of those who were prepared to learn commands. Although the Lisa 
wasn't the computer which brought the GUI to everyone, it had shown that it 
could be done. Released in 1983, the Lisa did not sell well, which meant that 
Apple now depended on the success of the project which had been running 
in parallel to the Lisa, and which Steve Jobs now led - the Macintosh.

 

Recommended reading

 
Insanely Great - The Life and Times of the Macintosh, the Computer That 
Changed Everything by Steven Levy, 1994, reissued 2000, Penguin.
 

  
  
  

  
In the next segment you will look at the development of the 
Macintosh: Developing the Macintosh.  
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7.3 Developing the Macintosh

 

After leaving the Lisa team, Jobs joined the smaller Macintosh team. His 
views were in conflict with those of Jef Raskin, the team leader, and Raskin 
soon left the project, leaving Jobs in charge of the team.

The team members, who believed passionately in their task and operated in 
a dynamic, almost cavalier manner, were ideally suited to the leadership 
style of Jobs. He encouraged them to think of themselves as outsiders and 
they even flew a pirate flag over their building. That he succeeded in what 
many thought was an impossible task is a measure of the drive of both 
Steve Jobs and his Macintosh team. They recaptured the spirit of the early 
days at Apple, when Steve Wozniak and Jobs believed they were creating a 
computer that would have a significant impact on the world.

 

 

 [Source: Photo courtesy of Apple Computers Inc.]
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Steve Jobs and the Apple Mac 

Steve Jobs has become something of a legendary figure in the computing 
industry. He is renowned for being charismatic, obsessive, instinctive and 
difficult to work for. Andrea Cunningham, who was hired, fired, hired again 
and then fired again by Steve Jobs, says of him:

'He brings you to your peak performance. He has a vision and looks over 
your shoulder and tells you how to get there.' (Fortune, May 23 1998)

Bill Gates and Steve Jobs are probably the two key personalities in the story 
of the microcomputer. They have been in conflict often over the years, but 
Gates said this of Jobs:

'People concentrate on finding the guy's flaws - why? He's in the center of 
things. They ask - 'Does he know the instruction set of the 68000?' I don't 
think that's super-important. There's no way there would be anything like 
that Macintosh without Jobs.' (Insanely Great, 1994, p. 162)

Cringely says Jobs 'has nothing but style'. Jobs is often criticized for not 
being technically proficient (in comparison with Gates, say), but he does 
understand how to work with the technically gifted. He has an obsession 
with style, which can be seen in this extract from Levy:

'The Macintosh had to be beautiful in every way - even the parts that no one 
but service technicians would ever lay eyes on. When Burrell Smith 
delivered the prototype for the first Macintosh circuit board, Jobs rejected it 
on aesthetic grounds. He once explained this to an interviewer: 'When you're 
a carpenter making a beautiful chest of drawers, you're not going to use a 
piece of plywood on the back, even though it faces the wall and nobody will 
ever see it. You'll know it's there, so you're going to use a beautiful piece of 
wood on the back. For you to sleep at night, the aesthetic, the quality, has to 
be carried all the way through'.' (Insanely Great, 1994, p. 139)

The Macintosh was promised for 1982, but even under the leadership of 
Steve Jobs this proved impossible. Each task proved more difficult than 
originally anticipated. Eventually the computer was released in 1984 for 
$2,495. This was more expensive than originally planned (Raskin wanted it 
to be around $1,000), but it incorporated the Lisa style interface and even 
outperformed the Lisa. It had many initial bugs, performed slowly and was 
lacking in software, but its interface was enough to convince many that it 
was the next step in computing, and a small cult of Mac users sprang up 
who were dedicated to it. Unfortunately for Apple this did not convince the 
big corporations that it was the computer they should buy. In fact, its ease of 
use deterred many companies. The people who were in charge of buying 
computers were often resistant to the GUI. They thought the Macintosh 
looked like a toy, and computing should be serious. It can be argued that 
corporate computing managers didn't want a computer which was easy to 
use. The difficulty in using a computer ensured a place for computing 
specialists in major companies. Just as the people who looked after the 
mainframes objected to the PC taking power away from them, so the people 



raised on command-line interfaces objected to the next move towards a 
computer everyone could use.

What the Macintosh lacked was its compelling application. Later you will see 
what this application was to be. Even without one, though, its interface, 
indeed its whole philosophy, was enough to win over many converts. It was 
a computer which in many ways lived up to Steve Jobs's billing as 'insanely 
great', and one which inspired a sentiment in its users which wasn't found 
with other computers. Part of this was because it was a computer aimed at 
the non-traditional computer buyer. Mitch Kapor, whose Lotus 1-2-3 was 
responsible for making the IBM PC so popular, said of the Macintosh 'The 
IBM is a machine you can respect. The Macintosh is a machine you can 
love.'

To develop the Macintosh the project team worked incredibly long hours 
(100 hour weeks were not uncommon), suffered the mood swings of Steve 
Jobs, and placed themselves under incredible stress to meet deadlines. 
Such a working life has inevitable effects on people's lives: broken 
marriages, exhaustion, nervous breakdowns, etc. So why did these talented, 
intelligent people suffer this sort of environment? They were not particularly 
well paid, and they would probably not be rewarded with executive 
promotion. It was because they believed that what they were doing was 
important, and that it would have a positive effect on people's lives. There is 
more on this in the next segment.

 

Additional resource

 
Here is a video clip (about 50 seconds long) in which John Sculley recounts 
the moment he decided to join Apple: John Sculley video clip.

 

Recommended reading

 

Insanely Great - The Life and Times of Macintosh, the Computer that 
Changed Everything by Steven Levy, 1994, reissued 2000, Penguin. This is 
an excellent book about the development of the Macintosh. The title is taken 
from Steve Jobs's description of the Macintosh. Most of the quotes in this 
section are taken from Levy's book.

Odyssey: Pepsi to Apple by John Sculley, 1994, Harper Collins. John 
Sculley gives an account of his time at Apple.

 

  
  
  

  
In the next segment you will look at what many people 
believed the computer could offer the public: Empowerment  
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7.4 Empowerment

 

For many people involved at the start of the PC industry, the personal 
computer was not just a useful tool but a means of social change. The 
notion of a personal computer shifted the technology from the large 
corporations and from specially trained people and placed it on a desk in 
someone's home or office. The view of the role of the computer changed 
from a tool used by large organizations to control people to one which 
empowered people to perform tasks they could not have done previously. 
Empowerment simply means giving power to someone, and the personal 
computer was seen as the means by which power was transferred from 
large organizations to individuals.

These seem like heavy burdens to place on the humble PC. Why did the 
early PC industry attract people with such beliefs, and what justifications did 
they have for them? The answer to the first question again concerns the 
culture surrounding the PC industry. Silicon Valley, where most of the 
companies arose, is in California, just south of San Francisco. This area was 
the centre of the hippie culture, and after this faded in the 1970s, many of 
the people who had been influenced by it were keen on the new computer 
technology and its possibilities. The culture surrounding the industry was 
thus one of individual expression, pacifism and rebellion against authority. It 
should also be noted, however, that many of the people involved in the PC 
industry went on to become very rich, so the hippie value of rejecting 
personal wealth and materialism was one value which did not carry through.

So what can the PC do that so excited people? It is perhaps difficult to 
appreciate from our current position, where we take PCs and what they do 
almost for granted. To understand the excitement they induced you have to 
imagine what it was like before the PC existed. To be able to perform even 
the simplest of tasks that a mainframe could perform was a revelation. The 
PC was hailed as empowering people in a number of ways.
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The PC allows people to use (and often access) information, in ways that 
were not possible before. For instance, you can run your small business 
using an accounting package, work out finances using a financial 
package, or model the number of starlings arriving in your garden using a 
spreadsheet. You could get information about almost any subject via the 
Internet, or have a number of reference CDs on a variety of subjects. This 
all means that individuals can do more for themselves, without relying on 
others.

 

There was much talk of the PC unleashing the creative powers within 
people. There are a number of software packages which are collectively 
known as 'creativity' products. An obvious example of this is a drawing 
package, which means that even the most artistically challenged of us can 
produce a reasonable diagram. By using pre-existing images, such as clip 
art or photographs, it becomes relatively easy to produce a competent 
looking birthday card, party invitation, information leaflet, or whatever. The 
word processor can also be seen as a creativity tool, since it allows the 
user to produce professional-looking documents which have been 
checked for spelling and grammar and which incorporate different fonts, 
tables and images. Before the PC this would have to have been done by 
specialists, using expensive equipment. There are also tools for producing 
music, video, 3-D sculptures and just about any creative enterprise you 
can imagine.

 

With the rise of the Internet and the PC, it is no longer essential to live in a 
city (and particularly one in America or Europe) to be able to offer a 
service. It does not matter where you live as long as you have reasonable 
Internet access. The PC and the Internet thus reduce some of the 
limitations of geographical boundaries. You will look at this in more detail 
in Module 3.

 

This is what people hoped the PC would achieve. To what extent do you 
think these ideals have been realized? The dream of unleashing the creative 
impulse within everyone has occurred to some extent, but the initial founders 
would probably be dismayed at the number of games that are played on 
PCs. They have become more of a leisure item to many people rather than 
an artist's tool. The amount of information PCs have made available to large 
organizations has, if anything, increased the amount of power they hold, 
rather than transferring it to individuals.
 

An information elite?



 

The empowering properties of the PC suggest it is a tool for universal good. 
This is not necessarily the case. A PC is an expensive item to own, 
particularly in developing countries. It is also a technological device which 
many people find confusing and daunting to use. Yet for many purposes 
using a PC is seen as essential. Many jobs specify PC familiarity as a 
requirement, and a lot of information can only be accessed via one. As you 
have seen, the computer industry is very fast moving, and so unless you 
have the ability (in financial, educational and technological terms) to keep 
up, it is very easy to be left behind. The PC is therefore in danger of creating 
a divide between the 'haves' and 'have-nots'. Far from being a liberating tool, 
as was once foreseen, it could be a means of alienation for those who 
cannot afford it, and those who do not have the inclination to use it.

This is particularly an issue when such a technology is controlled by a free 
market, which is driven by profits. It is not necessarily the most profitable 
groups who need the most attention, although most large companies try to 
create as big a market for their products as possible. There have been a 
number of incentives offered by official bodies to try to improve access to 
computers among the general public. These are run by individual 
governments and other bodies, such as the EU. To what extent these can 
prevent a technological elite forming remains to be seen.

Many of the people at Apple believed passionately in the power of the 
computer as a democratizing agent, that is, one that gives power back to the 
individual. The Macintosh seemed to embody this ideal with its easy-to-use 
interface and its ability to create good graphics. However, its initial sales 
were not good, and it soon became apparent that it needed a special 
application to demonstrate its capabilities. Like the Apple II and the IBM PC 
before it, the Macintosh required its compelling application. You will look at 
this in the next section.

 

  
  
  

  
In the next segment you will look at desktop publishing, and 
how Aldus PageMaker became the killer application for the 
Macintosh: Desktop publishing
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7.5 Desktop publishing

The two main computers you have so far encountered, the Apple II and the 
IBM PC, both needed a compelling application, or 'killer app', before they 
gained widespread popularity. For both of these computers the killer app 
was a spreadsheet: VisiCalc and Lotus 1-2-3, respectively. While the 
Macintosh struggled to sell, another spreadsheet was its most popular 
application, and was probably responsible for maintaining the product. This 
was Microsoft's Excel. This was not to be the killer app the Macintosh 
needed, however. For the Macintosh to succeed it needed a product that 
would take advantage of the Macintosh GUI and convince people that this 
computer was worth buying instead of an IBM PC. Although a good 
spreadsheet, Excel didn't offer much over Lotus 1-2-3, although it did use 
the Macintosh GUI to provide a good user interface.

The product that became the killer app for the Macintosh was produced by a 
company called Aldus, founded by Paul Brainerd. The product was called 
PageMaker, and it created a whole new method of working known as 
desktop publishing.

Before the introduction of PageMaker the production of newspapers and 
magazines was a time-consuming, fiddly affair. The page layout would be 
sketched by hand. The printing text would then be laid out, and images cut 
out and stuck onto the page. Amended text would be placed using transfers. 
A mistake meant that the process may well have to be started again from 
scratch, and if at the end the publishers decided they wanted to change the 
design there was no easy method of doing so. The type of design 
achievable was also limited without a lot of extra work. The alternative to 
doing this by hand was to use computers designed specifically for the task, 
which were expensive and which required special training to use.

Levy recounts his experience of publishing a newspaper in the days before 
desktop publishing:

'I once was an editor of a weekly newspaper. I still shudder recalling the 
recurring nightmare of Tuesdays, when we went to the art house to lay out 
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the paper. Our typewritten stories would have been 'spec'd' (given 
specifications for typesetting) and sent there the day before, along with the 
pictures we thought we'd use, and, of course, the allegedly photo-ready 
advertisements our staff had solicited. Upon arrival we would paste some of 
the blank 'boards' on an angled table, and then begin laying out our tabloid, 
page by page. People working the linotype machine would hand us the 
columns of text, along with the headlines, and we'd figure out what looked 
good and begin fixing things down to the board, using hot wax to hold them 
down. We'd take a column of text, size it to the page, and snip the excess to 
be jumped to another page. It was like a jigsaw puzzle with no adherence to 
principles of design (as best we understood them). After a first pass, 
adjustments began. We'd resize the pictures, sometimes flopping them. 
We'd fix typos in the copy. We'd rewrite headlines. Someone would call in to 
change an ad. Every time an adjustment was necessary, we would give the 
instructions to the overworked craftspeople at the shop and they would go 
back to their incredibly expensive machines, returning an hour or so later 
with the change. This would continue until very late in the day - by then it 
was usually well into the night.'

PageMaker allowed this whole process to be accomplished within one 
program. Like many good application programs it had a useful underlying 
metaphor, the board Levy mentions above. PageMaker created a 'virtual' 
board on which the user could layout their design. Tasks that had previously 
required laborious work by hand or with different machines could now be 
achieved almost instantly. Thus text would jump automatically to the next 
column, and columns could be easily resized, pictures could be inserted 
anywhere and text flowed around them. Pictures could be made any size 
simply by dragging the edge with the cursor. Typos could be corrected 
easily. Different fonts, sizes and styles could be tested before deciding upon 
the final design. As with the spreadsheet, PageMaker allowed people to 
answer 'What if?' questions with minimal effort. If you wanted to see how the 
magazine would look if you changed the background to green and made that 
picture full size, it could be achieved with a few mouse clicks.

Combined with other programs which allowed artists to produce high quality 
illustrations and designers to manipulate photographs, this led to a 
revolution in the publishing and graphic design industry. Instead of 
describing themselves as linotype specialists, people became experienced 
PageMaker users, or Corel DRAW illustrators or Adobe PhotoShop 
designers.

A graphic designer, who has seen a dramatic change in his industry over the 
past fifteen years, gives his view about how working with computers has 
changed the nature of his job: DTP - a graphic designer's view.

With the benefits of PageMaker obvious to all those who worked in the 
industry, the Macintosh began to appear in the publishing departments of 
institutions, and would often spread out from there. The graphic design 
industry still uses the Macintosh almost exclusively.

Now that it had its killer app, the sales of the Macintosh increased. However, 



it never overtook the IBM PC as the dominant microcomputer, and in the 
early 1990s Apple announced substantial losses. You will look at some of 
the reasons for this in the next segment.

 

  
  
  

  
In the next segment you will look at what happened at Apple 
after the Macintosh was released: After the Mac  
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7.6 After the Mac

With a product so widely acclaimed it may seem strange that Apple went 
into decline for several years and IBM PCs still dominate the industry. Apple 
reported losses of over $1 billion for 1996, although more recently it has 
been reporting profits again, and a growing market share. Part of its problem 
arose because of the aftermath of the Macintosh. Cringely says that Jobs 
ran unchecked after Mike Markkula retired. Jobs's personality was ideally 
suited to running a small start-up company, but unsuitable for running the 
multi-billion dollar corporation that Apple had become. John Sculley had 
been brought in from Pepsi, after Jobs had failed to induce Don Estridge to 
become President. Although Sculley had been very successful at Pepsi, 
becoming their youngest ever vice-president, many industry people, both 
inside and outside Apple, thought Sculley didn't understand the different 
demands of the computer industry. He was initially viewed as Jobs's 
sidekick, but in 1985, concerned about Jobs's managerial style, Sculley 
persuaded the board to remove him from operations at Apple. Jobs was left 
with no real role and in September 1985 resigned, saying 'It's time for me to 
get on with my life. It's obvious that I've got to do something. I'm thirty years 
old.'

There are probably several contributory factors to the decline of Apple which 
occurred after this.

The first of these was the decision not to make the Macintosh an open 
industry standard, as IBM had done with the PC. This was a brave decision. 
It could be argued that by making the architecture of the PC open IBM 
allowed the clone-makers to produce identical PCs cheaper than they could. 
Thus they lost market share. However, in making the architecture open they 
ensured the popularity of the PC. Cloning could well have made Macintosh-
type computers cheaper and more popular.

The second factor is the leadership at Apple. Microsoft has a strong leader 
in Bill Gates, who understands the technical issues of computing. Microsoft 
makes it a policy to rarely hire executives who are not technically proficient. 
It is unlikely that Microsoft would have hired John Sculley. After Sculley left 
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 Apple in 1993 he was replaced by Michael Spindler (nicknamed 'The 
Diesel'), who miscalculated the market and was then replaced by Gil Amelio 
in 1996. All of these CEOs have tried cutting costs at Apple and reducing the 
workforce, but none seems to have provided the sort of vision for which the 
company was once acclaimed. It is also said that these executives did not 
have the respect of technically minded employees. Again, Microsoft 
acknowledge this need and will often place the best programmer in charge 
of a development group and make it part of their duties not just to manage, 
but to produce lines of code as well.

Another factor in Apple's decline has been its prices. The prices of Apple 
computers have always been higher than an equivalent PC. Indeed, as 
Cringely points out, in 1988 they increased the price of their computers. In 
an industry which is underpinned by Moore's Law, and hence falling prices, 
this served only to alienate potential buyers further.

All of these factors may seem like irrelevant details in the middle of a 
technology course, but it is this sort of factor which often determines the 
technology we use. Had Apple been managed better then it is conceivable 
we would all be using Macintosh-type computers now. What many people 
believe is that Apple lost its identity when it became a large corporation. This 
transition from a small successful company to a stable, large corporation is a 
difficult one, and many fail to make it (VisiCorp for instance). Microsoft and 
Intel are two examples of companies which have achieved it, mainly through 
the direction of one individual.

Steve Jobs returned to Apple in 1997. The company has since seen a 
revival of fortunes. In 1998 Apple released the iMac, which bears Jobs's 
characteristic good design, is competitively priced (about $1,500), uses the 
powerful Motorola G3 microprocessor so that it can run PC applications 
effectively, and like the original Mac is easy to operate. This has proved 
popular and in 1999 the company had net earnings of $601 million, a 
significant improvement on previous years. Other new products have since 
been launched including the PowerBook, iBook and a new Unix-like OS.

 

  
  
  

  
In the next segment you will look at the personality of 
companies.  
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7.7 The personality of companies

 

Many institutions, and especially companies, seem to have a personality of 
their own. This is reflected in their methods of working, the products they 
make, the type of staff they employ and the general culture of the company. 
The personality of a company is often formed by the personality of its founder
(s). These people have an enormous influence on the early years of a 
company's development. They will tend to employ people who are in 
agreement with their philosophy, they will determine which products to 
make, and how they should be made and sold. In general they will set down, 
whether intentionally or not, the traditions which the company often operates 
with, even after the founder has left.

In this segment I want to take a brief look at three companies and discuss 
what I think are their important personality traits. The companies I will 
examine are IBM, Apple and Microsoft.

 

IBM
IBM was founded by Tom Watson Sr. in 1924. Watson was of Scots-Irish 
descent and born into a strong Methodist family. He is said to have been 
fiercely competitive, with a strong sense of morality. He was a firm believer 
in family and traditional values. He was a very good salesman and manager, 
but was not technically minded.

IBM is a large company with a strong sense of history. Over the years it has 
developed a number of traditions. Examples of these include the current 
CEO hand-picking his successor (until the most recent CEO, Lou Gerstner 
that is), life-long employment (until recent years), good customer support 
and strong family commitment (Tom Watson Jr. succeeded his father as 
CEO, and IBM often employs several members of the same family). During 
the Second World War, IBM employees were still paid a quarter of their 
salary while they were serving in the forces. This sort of commitment to its 
employees is repaid with loyalty to the company.

IBM has been hugely successful in the computer business, and is renowned 
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for being competitive. The company is sales driven, many of the top 
executives coming through the ranks from the Sales Department. It has a 
large, multi-layered management structure.

There seems to be an obvious connection between the personality of Tom 
Watson Sr. and the nature of the company he founded. Until recently a job 
with IBM meant a job for life, and the company often suffered because it 
stuck to this principle. Similarly, its commitment to customers meant that it 
was obliged to support a product line which customers had bought when it 
would have made more economic sense to abandon it.

IBM is often viewed as a very austere company with strict guidelines and a 
rigid management structure. Again, this seems to stem from the strict 
personality of its founder. It also, however, likes to employ what it terms 
some 'wild ducks' - these are people who are encouraged to pursue projects 
and behave in a manner not in keeping with the general IBM tradition. The 
term derives from a saying of Tom Watson, that it was good to have a few 
wild ducks around who didn't fly in formation. This also seems to tally with 
Watson's sometimes unconventional approach to business.

 

Microsoft

 

IBM and Microsoft make an interesting comparison. Microsoft was founded 
by Bill Gates and Paul Allen in 1975. Gates was born into a wealthy family in 
Seattle, his father being a lawyer and his mother a schoolteacher and 
prominent charitable figure. He had a good education and dropped out of 
Harvard University to start Microsoft. Like Watson, Gates is also said to be 
very competitive. For instance, he is said to need to win (and usually does) 
even when playing trivial games. He has a deep understanding of the 
industry as a whole and is very dedicated to his work. He is very technically 
minded, with a passion for mathematical problems and computers. He is not 
particularly flamboyant and is careful with money, flying standard class even 
when he had become a multi-millionaire. Gates is famous for the depth of 
his understanding and the ferocity of his arguments.

Microsoft is a hugely successful software company, with a reputation for 
producing good, but often not very innovative software. It has been fiercely 
competitive and successful, in nearly all of the different types of software. It 
has the best selling operating system, word processing package, 
spreadsheet, and presentation software. It also produces database, 
groupware, Internet, server, multimedia, programming languages and 
numerous other types of software. It typically employs very keen, young 
programmers who work long hours and are loyal to the company. The 
organization at Microsoft is very technically oriented, developers are said to 
'walk taller' than those in other jobs, and many of the top management 
people have come from software development.

Again, the influence of Gates's personality on the company seems obvious. 
Unlike IBM there are few layers of management, and this can partly be 
attributed to Gates's desire to be involved with every aspect of the company. 
Also, again unlike IBM, the company is biased toward its software 



developers, because Gates himself is a programmer. Gates's 
competitiveness is reflected in the way that Microsoft have not contented 
themselves with focusing on one software market alone, say operating 
systems, but have instead made themselves leaders, or near leaders, in 
almost every other market, from applications to multimedia CD-ROMs.

The Microsoft culture has been accused of being male and youth dominated. 
Because of the dedication the company expects it is often difficult for 
employees to have a family life.

 

Apple

 

Apple was founded by Steve Jobs and Steve Wozniak in 1977. Jobs has an 
obsession with style and is influenced by Zen Buddhism and the rock culture 
of the 1960s. Jobs was an adopted orphan with a keen interest in 
electronics. Although also competitive, he is reportedly passionate about the 
projects he takes on, with a strong belief in his own vision of how they 
should develop. He is said to be very demanding to work for, as he is a 
perfectionist and is given to verbally attacking colleagues.

Apple is a company with a reputation for innovation and style. It also has a 
reputation for haphazard management and chaotic structure. It became one 
of the most successful companies in a short space of time, but has suffered 
major losses in recent years. The Macintosh computer has been 
enthusiastically welcomed by many users, particularly in the graphics and 
education markets. It has inspired a good deal of devotion. Its operating 
system was a technical breakthrough, but it has failed to become a market 
leader.

Again there are obvious connections to be made between the personality of 
the founder and the culture of the company. The Macintosh directly reflected 
Jobs's desire to make the product he wanted, with good design and its own 
character. The relaxed, almost anarchic structure at Apple, particularly in the 
mid-1980s, can again be related to Jobs's rock 'n roll attitude toward 
computing.

 

A valid theory?



 

I have presented a proposition that companies have personalities, and that 
their personality is directly related to that of their founder. I have tried to 
establish this by giving a brief analysis of three companies and their 
founders. It is up to you to decide whether or not you agree with my 
proposal. I have naturally been selective in the attributes of both the 
founders and their companies I have given. For instance, I have not 
discussed Paul Allen and Steve Wozniak in relation to Microsoft and Apple. 
Partly this is because I believe Bill Gates and Steve Jobs were the more 
influential characters in shaping their companies, but also because I feel that 
Allen and Wozniak do not support my theory to the same degree. I have 
made reference to some details in the founder's background which you may, 
or may not, think are relevant. For example, with reference to Jobs being an 
orphan, Cringely quotes Trip Hawkins: 'I keep thinking he feels that if he just 
cries loud enough, his real parents will hear and know that they made a 
mistake giving him up.' You may decide, like Hawkins, that Jobs's being an 
orphan is driving factor in his success, or that this is an irrelevance. So what 
do you think?
 

  
  
  

  
This is the end of the material in this section. You should go 
to the summary section next: Apple and the Mac - summary  
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7.8 Apple and the Mac - summary

 
In this section you have looked at the development of the Macintosh 
computer and the influence this had on the industry.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 Whether you find the desktop metaphor useful.
 The influence of Steve Jobs in the PC industry.
 Whether or not you think computers are empowering tools.

 
The personality of companies, and whether you have had experience of 
this.

 The difference between Macintosh and IBM clone computers.
 Why some people treat this as a philosophical difference.

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 How metaphors operate.
 The importance of the desktop metaphor.
 Steve Jobs's influence on the development of the Macintosh.
 The use of computers as tools of empowerment.
 The factors affecting Apple since the release of the Macintosh.
 How desktop publishing changed the publishing industry.

 You should complete the self-diagnostic form now.
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This is the end of the Apple and the Macintosh section. You 
should refer back to the Study Guide to check you have 
completed all the work for this section. The next section 
looks at the development of Microsoft's Windows and IBM's 
OS/2, and also other networking operating systems: 
Windows, OS/2 and networking.

 

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Module 1 Section 8 

 8.1 Windows, OS/2 and networking - 
introduction  

 8.2 Legacy and the Year 2000 problem  
 8.3 Network operating systems  
 8.4 Competition, collaboration and co-

operation  

 8.5 Exercise - drawing conclusions  
 8.6 Windows, OS/2 and networking - 

summary  

  

8.2 Legacy and the Year 2000 problem

One of the benefits of OS/2 was that it was designed from scratch to include 
features such as multi-tasking. DOS carried with it a legacy of all the 
previous versions, which sometimes imposed restrictions. For instance, the 
640K memory limit Cringely refers to meant that DOS was designed to only 
use 640K of RAM. This was a feature inherited from its initial design back in 
1981. This legacy problem is common in the computer industry. Often, the 
best piece of software or hardware would be one designed afresh to take 
advantage of new technologies, but such a new product will often be 
incompatible with existing software and hardware. For example, in the 
segment on Types of computer in Section 1, I mentioned a microprocessor 
which used RISC (Reduced Instruction Set Computing) technology. Such 
microprocessors are often much faster for certain types of task (particularly 
maths-intensive ones). They are thus used in workstations to perform 
specialized tasks such as computer-aided engineering. Workstations like 
these cannot run most of the applications found on PCs, however. The more 
standard microprocessors, which use CISC (Complex Instruction Set 
Computer technology), such as the Intel Pentium range, could now be 
designed using RISC technology, but they are forced to be compatible with 
previous versions of software. This is known as backwards compatibility, 
and covers both hardware and software. The latest version of your word 
processing package, for example, can probably read files from previous 
versions.

The legacy problem is particularly acute in the mainframe computer industry. 
Because mainframes are expensive, customers are reluctant to throw them 
away, and thus many computer networks in large corporations have a 
mixture of hardware within them, all of which must be capable of 
communicating with the rest of the network. In addition, many pieces of 
software were written for specific companies, and then updated over time, 
but not rewritten from scratch. Thus, embedded within the code of a program 
running in the late 1990s is code written perhaps in the early 1970s, but 
because of the size and complexity of these programs it is very difficult to 
locate it. Such systems are referred to as legacy systems.
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This led to what has been called the Year 2000 or the Millennium Bug. 
Much of the code written for software years ago, particularly in the case of 
specialized systems, is still used. However, the original programmers never 
envisaged that this would be the case and they often used a shorthand of 
just two digits to refer to the current year, e.g. 74 for 1974. This was to save 
on memory use in the days when memory was expensive and thus used 
sparingly (not a problem today). This meant that when the year 2000 arrived 
the code would interpret 00 as 1900! This could have had catastrophic 
effects within a program. Imagine a billing system, for example, where goods 
might have been ordered in 99 and payment due in 00. The payment would 
have been due before the goods have been ordered, clearly an error. In very 
large and complex pieces of software it may be that only a small segment of 
the code had its date set in this manner, but because this piece interacts 
with the rest of the software its effects might have been unpredictable.

Many people therefore forecast disaster when 2000 came, and many 
companies employed specialist consultants to cure their legacy systems of 
any existing date problems. Some experts have estimated the cost of fixing 
the problems, and the impact on business, at around $500 billion worldwide. 
The proliferation of microprocessors in many different areas meant that a lot 
of systems could have been affected.

When the year 2000 came, there was something of an anticlimax, and the 
problems were relatively few in number. This has led some people to 
question whether it was ever really a problem. But without any preventative 
measures the consequences could have been dramatic, and owing to the 
complexity of the systems it is hard to predict what these could have been. 
Some claim that the Millennium Bug was never the problem it was made out 
to be, whilst others claim that it failed to have an impact precisely because of 
the effort that had been put in to prevent it. What it does demonstrate is that 
relatively small pieces of code can have major effects in a complex system. 
Making such systems robust is a difficult task, particularly if you inherit a 
legacy system. You will see in the next module how the designers of the 
Internet (a very complex system) tried to build robustness into it from the 
outset.

In the next segment you will look at how operating systems have developed 
to go beyond the stand-alone PC, and what are the requirements of such 
systems.

 

  
  
  

  
In the next segment you will look at operating systems which 
are designed to run over a network: Network operating 
systems
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8.3 Network operating systems

 

In the segment on operating systems in Section 3 I said there were three 
main functions of an operating system, namely managing the computer's 
resources, interfacing with the user and running applications. These are 
functions every operating system needs to be able to perform, but in addition 
there may be other requirements, depending on what type of operating 
system you want. So far I have been concerned with operating systems 
designed to function mainly on stand-alone PCs. As we saw in the Ethernet 
segment in Section 4, there are many reasons why you may want to have a 
network of computers. If the network is simply used to access devices such 
as printers from PCs, the operating systems I have described will suffice. If, 
however, the network is to be used so that different users can access one or 
more computers (such as a file server where they may store files), a 
different type of operating system may be required. In the segment on Types 
of computer in Section 1, we saw that there were different types of computer 
used for different tasks. The operating systems I have discussed so far have 
been used primarily on the PC. However, if your task requires a different 
type of computer, for example to produce a computer-aided design (CAD) 
drawing on a workstation, you may need to use a different operating system. 
Such operating systems are generally more complicated than those used on 
the PC, as they have a variety of different functions to perform. Increasingly 
these functions are becoming available in PC operating systems, a process 
that began with OS/2. This is a result of PCs themselves becoming 
increasingly powerful (Moore's Law again!), and thus being used for many of 
the tasks previously performed by workstations, minicomputers and 
mainframes
 

What should a network operating system do?

 
The requirements of a network operating system are listed below. Some 
systems will not have all of these, and some may have additional features, 
but these constitute the main ones:
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1.  Multi-user: The system needs to be able to allow several users to 
access the computer's resources at the same time. For instance, I 
might be transferring a file to its hard disk from my PC, while you are 
using a word processor package it offers. We both need to be able to 
perform our tasks in a reasonable time, and without interfering with 
each other's task. It should appear to us as if we alone were using 
the machine.

2.  Multi-task: Whether it is being used by one user or several, the 
system needs to be able to perform more than one task at the same 
time. This is known as multi-tasking, and is possible because for 
much of the time the computer's CPU is idle. Imagine you are typing 
a document - you cannot possibly type fast enough to keep the CPU 
occupied, because it operates at such a high speed. Thus, between 
your key strokes it could be doing something else. This is essentially 
what multi-tasking is - dividing up the CPU's time between various 
tasks. This means you can be printing a document whilst checking 
your e-mail. It appears to the user as if both tasks are being done 
simultaneously. In fact though, the computer is doing a little bit of one 
task, then a little bit of another, and so on. It is switching between 
them very quickly to give the appearance of doing them 
simultaneously.

3.  Portable: A network operating system may need to work across a 
variety of computer architectures. In any network there may be some 
PCs, workstations or minicomputers. The operating system needs to 
be able to work on all of these architectures. The network operating 
system will need to be able to function on both RISC and CISC-type 
microprocessors.

4.  Secure: A consequence of having multiple users and being on a 
network is that the system needs to be secure. If I create a document 
I probably don't want anyone on the network to be able to alter it. 
More importantly, if a company is keeping records on a network, such 
as financial accounts, personal details, university grades, etc., it is 
vital that they cannot be tampered with. Most systems provide 
security through a hierarchy of privileges. For instance, I might have 
read and write privileges to my particular folder, and read-only 
privileges to the general area where my company places information. 
The person in charge of the network, sometimes called the 
superuser, may need access to all areas, in case they need to 
perform maintenance. I may leave the company, for example, and 
they may then wish to delete my folder.

5.  Compatible: The system may need to be compatible with other 
operating systems. Imagine that a company is currently using a 
database which runs under one operating system (UNIX for 
example), a word processing package which runs under another 
(Windows, say) and a graphics package which runs under yet 
another system (Macintosh, say). If they are to combine these 
software packages on one network, they will want to be able to run 
them with the minimum of alteration. Some network operating 
systems offer this compatibility, although there is usually some 
degradation in performance. A UNIX database probably won't run as 
well under Windows NT as it would on just UNIX.

6.  Safe: Many companies use networks for what are called 'mission 
critical' tasks. Such a term may bring to mind the launch of a space 



rocket, but it can actually refer to software programs such as 
accounting systems. The loss of such systems can be catastrophic 
for a company. They therefore need to be safe, not just from 
unwanted intruders, but also from 'natural' disasters such as power 
surges or power failures. Some systems can cope with these by 
detecting them and closing themselves down safely. In this manner 
work which was in progress when the power failure occurred is not 
lost and other data is not corrupted.

 

 
In the next module you will look at UNIX, one of the most popular network 
operating systems.
 

  
  
  

  

In the next segment you will look at some of the 
collaborations and rivalries which have occurred in the PC 
industry and some of the reasons behind this behaviour: 
Competition, collaboration and co-operation.
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8.4 Competition, collaboration and co-operation

 

The computer industry, more than any other, seems to generate a great deal 
of (often bitter) competition between companies, as well as unlikely 
alliances. For example, IBM and Microsoft have been both bitter rivals and 
collaborators, as have Apple and IBM. Other rivalries such as Netscape and 
Microsoft have become very bitter, often ending in court cases. There have 
always been rivalries within industries, for example Pepsi and Coca-Cola, 
but they rarely reach the enmity found in the computer industry. Similarly, 
there have been many alliances in other industries, but these seem to come 
and go with greater rapidity in the computer industry. Here are some 
possible explanations:
 

 

Moore's Law (again!): The obvious one is the effect that Moore's Law has 
on the industry. Because of the rate of change in the computer industry 
alliances and rivalries start and finish in a very short time. What is a major 
issue today becomes irrelevant tomorrow with the advent of new 
technology.

 

Passionate about computers: Many people are very passionate about 
computers and software. You saw how the notion of empowerment was a 
driving force for many developers. Anything that impinges on 
empowerment is not just a business issue, but a moral and philosophical 
one. For example, the UNIX community is just that, a 'community' of 
developers and users, and it believes in keeping the system open to all. 
Steve Jobs was very passionate about the ease of use of computers and 
Apple employed people as 'evangelists' to spread the word of the 
Macintosh. Compare this with other industries; would you expect to come 
across a soft drink or margarine evangelist?

 

Personalities: Many of the founders of successful computer companies 
were often young men. Many of these were either immature or held strong 
opinions. They had not been 'groomed' for a public position, as had been 
the case in the past with large organizations. Rivalries between successful 
companies can often be based on personal differences which have little 
relation to technological issues.
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Development costs: This is related to the point about Moore's Law. In a 
fast changing industry people are always trying to guess where the 
technology will go, and thus develop it first. Many alliances arise because 
companies are keen to develop new technology, but this is often 
expensive, or they do not have the appropriate expertise. It thus makes 
sense to collaborate on development. Thus a small company in a 
specialized field will join up with a larger, richer company to develop a 
particular technology or product.

 

All this means that the industry is in a constant state of flux. Once bitter 
opponents are now close allies, and long-standing development projects 
become superseded by new technology. It is almost impossible to predict 
where the industry is going, but in the next section you will look at some 
possible trends, and review the major issues raised by this module.
 

Recommended reading

 

Overdrive: Bill Gates and the Race to Control Cyberspace by James 
Wallace, 1997. A follow-up to Hard Drive, this looks at the battle between 
Microsoft and Netscape, and includes lots of other rivalries in the software 
industry.
 

  
  
  

  
This is the end of the material on OS/2, Windows and 
Networks. Next is an exercise which will help reflect on what 
you have learnt so far: Exercise: drawing conclusions

 

      

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Module 1 Section 8 

 8.1 Windows, OS/2 and networking - 
introduction  

 8.2 Legacy and the Year 2000 problem  
 8.3 Network operating systems  
 8.4 Competition, collaboration and co-

operation  

 8.5 Exercise - drawing conclusions  
 8.6 Windows, OS/2 and networking - 

summary  

  

8.5 Exercise - Drawing conclusions

Outline

 
In this exercise you will work individually to generate some conclusions from 
Module 1.
 

Outcomes
 The exercise should help you with the following:

 

 reflecting on the issues of Module 1;
 drawing some conclusions from the material.

Background

 

At the end of each module, or the end of the course, it is a good idea to think 
about the material you have covered and try to draw some higher, or 
abstract conclusions. That is, not just to recall all the facts you have learnt, 
but try to draw out some themes or issues which seem significant. So, for 
example, drawing up a list of names and dates from Module 1 is not really 
drawing any conclusions, but talking about the nature of technological 
impact upon society might be. Although such issues will have been raised in 
the material, it is part of the academic process to draw out some of these 
significant ones, and make the connections between material. And the 
conclusions will not be the same for everyone. One person might see the 
significance of a dominant market leader as important from Module 1, while 
for another it will be the significance of Moore's Law. You will see the 
conclusions I draw from the module in a later section.
 

The activity
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Look back over the Module 1 material, any notes you have made, your 
exercises or TMA and draw up two conclusions from the material. Give 
these a title such as 'Significance of Moore's Law' and then briefly describe 
what you mean by this and why you think it is significant, both in the past 
and now. Use your own words - you are not being assessed on this - and try 
not to write too much.

If you want to you can share your conclusions with your tutor group and see 
what other people have concluded. Don't be shy about posting your 
conclusions. There are no right or wrong answers here; it is a matter of what 
the material signified to you.

 

  
  
  

  
You should go to the summary segment next: Windows, 
OS/2 and networking - summary  
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8.6 Windows, OS/2 and networking - summary

 

In this section you have looked at how Windows and OS/2 were developed 
and what this meant for the IBM-Microsoft relationship. You have also 
looked at the requirements of network operating systems and some aspects 
of the computer industry.

 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 Why Windows triumphed.
 What this has meant for the PC.

 
Why the PC industry has so many bitter rivalries, and unlikely 
collaborations.

 
Anything else of interest relevant to this section.

Review
 In this section you have covered:

 

 
How the relationship between IBM and Microsoft ended.

 
The success of Windows over OS/2.

 What multi-tasking is.

 
What legacy means in terms of software and hardware.

 
The Year 2000 problem.

 The requirements of a network operating system.
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Some of the reasons why such alliances and rivalries are commonplace in 
this industry.

 You should complete the self-diagnostic form now.

 

  
  
  

  

This is the end of the Windows, OS/2 and networking 
section. You should refer back to the Study Guide to make 
sure you have done all the work associated with this section. 
The next section looks at the current state of the computer 
industry and asks you to draw some conclusions and make 
predictions for the future based on the material in Module 1: 
Conclusions.
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9.1 Introduction - conclusions

 

In this section you will look at the current state of the industry and draw 
some conclusions from the material you have covered. You will also look at 
some different viewpoints, which challenge some of the assumptions made 
in the material. This section is not based on a chapter of Accidental Empires. 
Instead, it is based on what I think are the important issues raised in the 
material, what the industry is interested in at the moment, and where it might 
be heading.
 

  
  
  

  

In the next segment you will look at a theory proposed by 
Charles Handy, which is relevant to the computer industry 
and may help explain the difference between success and 
failure of companies.

Go on to the next segment now: Paradox, Handy and the 
sigmoid curve 
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9.2 Paradox, Handy and the sigmoid curve

 

Charles Handy is a management and organization analyst who has written 
many influential books, including The Age of Unreason and Inside 
Organisations. In his book The Empty Raincoat his main hypothesis is that 
paradox is not a sign of imperfection, but rather it is central to our lives. He 
outlines nine paradoxes which he says reflect the age we live in. For 
instance, there is what he calls 'The paradox of work', which means that in a 
drive for efficiency, those with jobs are expected to work more hours, whilst 
those without work find it increasingly difficult to get a job:
 

 

'...some have work and money but too little time, while others 
have all the time but no work and no money. Those with the 
privilege of idleness see it as a curse because they tend to be 
at the bottom, not at the top, of the heap. We seem to have 
made work into a god and then made it difficult for many to 
worship.' (The Empty Raincoat, p. 26.) 

 

 

Having outlined the paradoxes that face us in modern society he then offers 
several of what he calls 'Pathways through paradox'. It is the first of these, 
the sigmoid curve, that I believe is particularly relevant to the industry you 
have been looking at. The sigmoid curve is the S-shaped curve you may 
have seen in many different contexts - for instance, sound waves are 
sigmoid in shape. A typical sigmoid curve looks thus:
 

 

 

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

Handy claims that the sigmoid curve is a model for 'the story of life itself'. It 
also reflects the progress of empires, companies, relationships, careers, and 
so on. There is an initial period where we are experimenting, and often 
getting more things wrong than right. Performance then improves and we 
eventually reach a peak, after which there is a decline. At this point you 
might like to think of things that have followed the sigmoid curve. The 
careers of a few sports personalities spring to mind, as does the British 
Empire, and many companies which had an initial struggle, success and 
then decline (the British company Sinclair is an example). I could also think 
of some elements of my personal life which have followed this pattern fairly 
closely.

This may seem a depressing thought, if it means everything is doomed to 
ultimate decline. Handy suggests, however, that there is a way of 
progressing beyond the sigmoid curve. The key is to start a 'second curve' at 
the appropriate time, which is illustrated by point A on the figure below:

 

 

 

 

 

The initial period of turbulence, where most mistakes will be made, is then 
accommodated within the success of the first curve. As the second curve 
goes up it therefore reaches a higher new level. The problem is, however, 
that point A is just when you believe everything is going well, when 
investments are paying off and all the signs are of success. It is exactly 
when you (or a company, or empire, or whatever) are least likely to change. 
It is far more common for change to be initiated when signs of trouble are 
detected, that is, when you have gone over the peak of curve 1 and are at 
point B:
 

 

 

 



 

The effort required here to initiate the second curve is far greater, since 
there are two downward trends occurring simultaneously: the decline of 
curve 1 and the initial turbulence of curve 2. For an organization point B 
reflects the position where it still has a market presence because of the 
inertia it has built up, but its sales are in decline, there is low morale and 
many of the good employees (who might have been capable of initiating the 
second curve) have left.

All this looks very well on a diagram, but what exactly does it mean to 
'initiate the second curve'? For a company it can mean a change of business 
focus; for example, Microsoft has continually focused on new software, so its 
first curve might correspond to the success of DOS, and the second one to 
its success in the applications software market. Handy says that the

'...second curve, be it a new product, a new way of operating, a new strategy 
or a new culture, is going to be noticeably different from the old. It has to be. 
The people also have to be different. Those who lead the second curve are 
not going to be those who led the first curve.' ( The Empty Raincoat, p. 52.)

 

The sigmoid curve and the computer industry
In common with many theories, the sigmoid curve seems simple and yet 
powerful, but there is a tendency to try to make it fit everything. Handy 
himself cites Coca-Cola as a prime example of a company that is successful 
precisely because it doesn't change its main product. Microsoft seems to me 
a good example of a company that initiates a new curve on a regular basis, 
for example moving into areas like CD-ROMs (with products such as 
Encarta), and content provision (with online services such as MSN). But it 
also maintains (and often improves) the success of its initial markets, such 
as operating systems, and does not abandon them as the sigmoid model 
seems to suggest. And although the personnel may differ, it is Bill Gates 
who oversees these changes in direction, and not someone new as Handy 
suggests is vital. The success of Apple and its subsequent decline does 
seem to fit the sigmoid model quite well, and it is interesting to speculate 
about how Apple might have fared had it introduced substantial changes 
back in the late 1980s, when it was very successful.

Remember that it is not just companies that can follow this model - 
technology can too. The mainframe seems to have followed the sigmoid 
curve, going through its development period in the 1960s, becoming the 
dominant form of computing in the 1970s and then suffering a decline as the 
PC increased in popularity during the 1980s. There is no reason to suppose 
that the PC itself will not follow the same route, and be superseded by the 
next technological breakthrough. Text-based operating systems such as 
DOS seem to be a good example of how a 'second curve', in this case GUIs 
such as Windows, was successfully initiated whilst the old technology was 
still popular.

You should consider how some of the companies, personalities and 
technological products you have encountered during this course fit with the 
sigmoid model. Do you find that the majority do so easily, or does it not 



 
match 'reality' very well in your opinion?

The reason why I think the sigmoid model is relevant to the computer 
industry in particular is the industry's rate of change. If the time period over 
which the sigmoid curve is spread is decades, it may not be as noticeable. 
However, given the rapid rate of change in the computer industry it seems 
that any company, or product which wishes to stay relevant, needs to go 
through this process of 'reinvention' quite often. Computer companies often 
tend to have meteoric rises; for example, Apple, Lotus, Compaq and 
Netscape all reached the top 500 of US companies in a short time. Many of 
them disappear again (e.g. VisiCorp) or are bought by larger companies (e.
g. WordPerfect), but few seem to stay successful (e.g. Intel). The message 
of all this rapid rise-and-fall seems to be that no-one is safe (consider IBM), 
and that constant innovation and reassessment is a fundamental key for 
success.

What are the implications of all this? One seems to be that it is very hard to 
predict which companies will be important in, say, five years' time, and more 
importantly what will be the dominant technology. This is not the case for all 
industries. For instance, you could make a reasonably reliable guess as to 
the way the car industry will develop over the next few years. Another 
implication is the timescales you, or a company, operate over. If you invest 
in some key software or hardware today from a leading company, will it be 
relevant in five years, and will the company still be around? Another issue is 
one perhaps closer to home for many of you, and that is, what is it relevant 
to study? Learning a particular software package or programming skill, or 
about a piece of hardware, may only be a short-lived area of expertise. It 
seems to me far more sensible to equip yourself with an understanding of 
the key principles, such as how to work effectively, how to cope with 
different types of software, what factors to look for in the industry, and what 
issues to bear in mind. I hope that this module has gone some way to 
fulfilling these needs.

 

Recommended reading
 The Empty Raincoat by Charles Handy, 1994, Hutchinson.

 

  
  
  

  
In the next segment you will look at some of the current and 
future issues in the computer industry: Current and future 
issues
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9.3 Current and future issues

 

What are the current issues in the computer industry?

I will briefly outline what I feel are the issues of importance, both current and 
future.

 

The dominant player

 

Microsoft have become increasingly dominant as a software company, with 
their Windows operating system now the standard for the vast majority of 
PCs. Similarly, Microsoft's Office applications suite (Word, Excel, Access, 
etc.) are the biggest selling applications. Windows NT is competing with 
other network operating systems such as Novell's NetWare and UNIX. Their 
Internet Explorer browser has seen the market share of Netscape's 
Navigator fall dramatically. Microsoft have also been successful in other 
software markets such as games, web servers, databases, and so forth.
 

 

 

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

The Microsoft campus in Redmond, Washington, USA 

There has long been concern in the industry that Microsoft are becoming too 
powerful and dominant, and that smaller companies cannot compete. It is 
suggested this is harmful to the industry as a whole because it stifles 
innovation and reduces choice. Microsoft counter they are merely doing 
what they have always done - that is, offering good software in whatever 
market at a reasonable price.

 

The Microsoft antitrust lawsuit

 

In May 1998 the US Department of Justice filed an antitrust lawsuit against 
Microsoft which claimed they had been anti-competitive, i.e. that they had 
used their market position unfairly to prevent other products from competing 
in the market. In April 2000 a Federal Judge found Microsoft to be guilty. A 
judge has now suggested that Microsoft be broken into two main companies 
- one dealing with operating systems and the other with applications. This 
would avoid what many see as the unfair advantage Microsoft applications 
have by being developed in the same place as the operating system, and 
thus being privy to secrets and advance versions, it has been alleged. So, 
like IBM and AT&T (the US telephone company) before them, Microsoft 
have come up against the antitrust laws in the US, which are designed to try 
to allow effective competition, and thus benefit the consumer. This 
demonstrates how not only market forces, but also legislation have an 
impact upon the technology we use in society. The case against Microsoft 
continues.

Similar allegations about anti-competitive behaviour have been made 
against Intel. Before this IBM had a long antitrust case, which they 
eventually won. Prior to this AT&T faced a similar case, which they lost, and 
were forced to break up into smaller companies. This issue of one company 
becoming very successful, to the point where it has a monopoly, is one that 
keeps recurring. Given the importance of computers in society, there are 
significant implications for any one company (or person) to wield such 
power. It also has implications for the industry and development as a whole. 
The dominant market force has an interest in maintaining the current 
position, so may use its influence to stifle new developments. In addition, the 
money large corporations have to spend on developing and marketing new 
products makes it difficult for new companies to compete.

 

Microsoft and integration between products



 

There are benefits to having a dominant market leader in that it provides a 
standard across the industry. And Microsoft would argue that for ease of use 
customers want integration between products - for example, having all the 
Office applications look and behave similarly, instead of using a word 
processor from one company, a spreadsheet from another and so on. 
Software can be very complex to produce, and a company with many 
different products can take components from different programs and 
integrate them into new ones, which means new software can be developed 
without having to develop everything from scratch. In Module 2 you will look 
at an alternative approach to producing software, known as the Open 
Source movement, which challenges this view.
 

Microsoft, its future and Bill Gates

 

In January 1999 Bill Gates stood down as CEO of Microsoft to concentrate 
on developing software. His high school friend, Steve Ballmer, took over as 
CEO. Ballmer is aggressive, like Gates, so this is unlikely to lead to much of 
a change in the way Microsoft operates. With the antitrust case causing so 
much publicity for Microsoft and the US government threatening to break up 
the company, it could be that Gates stepping down as CEO was a move to 
take some of the attention away from this. It has also been suggested that 
Gates has become synonymous with Microsoft, and that some were 
beginning to see his personality as a liability. However, he is likely to remain 
the major influence on the company, even in his new role.

Even if Microsoft were to disappear tomorrow, we would soon be asking the 
same questions about another company. In many ways it is inevitable that 
there will be a market leader, but the question the US legal system has been 
struggling with (and the answer is one you will need to decide for yourself) is 
when, if at all, does this become detrimental to the industry (and thus the 
users)?

 

 

 [Source: Courtesy of Randy Glasbergen. © 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

Integration with the Web



 

The World Wide Web continues to grow at an incredible rate. There are a 
number of issues associated with it, which you will explore more fully in the 
next two modules. These include the growth of business over the Internet, 
and security implications. Freedom of speech and control of the Web is also 
an important issue, as is the practicality of using the Web, as it becomes 
increasingly overburdened for the existing communications network.

PCs are increasingly seen as machines by which you access the Internet, 
rather than stand-alone products. Most software you can buy is integrated 
with the Web in some fashion. Increasingly the web browser is being seen 
as the common interface, so it almost becomes your machine's operating 
system (this is what Windows 98 and 2000 have tried to promote). Whereas 
start-up companies used to develop computers or software applications, 
these are now web-based companies, such as Yahoo or Excite.

In many ways all of the principles you have studied in this module apply to 
web-based companies. The issues, battles, concerns and promises are the 
same. I am constantly struck by proclamations about the Web which could 
have been uttered 20 years ago, with the term 'PC' replacing 'the Web'.

 

Penetration of computing

 

Increasingly, the idea of a computer just being a big box on your desk is 
fading. The availability of powerful chips at low cost means computing power 
is being added to smaller, portable devices. There are a number of small 
PCs, then there are the Personal Digital Assistants (PDAs) such as the 
Psion series, or hand-held 'Palm' computers. The integration of 
communications and computing technology means that mobile phones are 
an obvious target to become more computer-like. The recent advent of WAP 
(Wireless Application Protocol) phones, which allow users to access the 
Internet, mean that this is likely to be a large growth area. In addition, the 
rise of digital television means that the TV can now become more 
interactive, being used for Internet access, sending and receiving e-mail, 
playing games and so forth. The familiarity of the TV in the home makes it 
an attractive medium for software companies to branch into. As Moore's Law 
means that more and more powerful chips will be available for very low cost, 
the use of computing power in everyday appliances, from your watch to your 
house, will increase. This has a number of significant implications for the 
industry. Firstly, it means that the computer industry ceases to become a 
separate industry, but rather it is integrated into every other industry. This is 
already happening, with companies like Microsoft looking to form alliances 
with entertainment companies, TV companies, retailers, etc. Secondly, it 
changes the nature of what a product is. If my watch also acts as my phone, 
my Internet access and my PC, then increasingly it is not software I want to 
buy, but rather content. That is, I might pay for good information, services, 
education or whatever. This is where the modern web-based companies, 
such as Yahoo and Excite, differ from the ones we have looked at, such as 
Microsoft or Apple - what Yahoo or Excite sell is information and a service, 
not a physical product.

Whilst the PC may not disappear altogether, as it still represents a useful 



way of working, its role as the sole means by which computing is done will 
diminish. However, it will become increasingly difficult to determine what 
constitutes a computer. If my washing machine can converse with me and is 
linked to other products in the house and to the Net, does it constitute a 
computer? When does my phone become a computer? And so on.

 

Ease of use and intelligence

 

The graphical user interface was a step forward in terms of ease of use over 
the text-based operating systems which preceded it. The next leap forward 
is one that people have been widely predicting and developing for a long 
time, namely voice recognition. This would mean that you will be able to 
issue commands to your computer (such as 'Create new file'), dictate to it, 
and be understood reliably. There are already a number of voice recognition 
programs which allow you to do some tasks this way, with some reliability. 
Unfortunately, understanding the meaning of someone's words is an 
incredibly complex business. We often don't realise just quite how complex a 
business because we do it so easily and intuitively. The next step needed, 
then, is to increase the capabilities of the computer, to give it some 
intelligence. Instead of you needing to issue specific commands, the 
computer would interpret your requests and perform appropriate actions. For 
instance, it would be useful to be able to say to your computer 'Find me 
some articles about the development of the graphical user interface', and it 
be 'intelligent' enough to understand what this meant and perform the 
appropriate actions. We are still some way from machines which can be 
relied upon to interpret our meaning this reliably. However, the graphical 
user interface has begun to reach the limits of what it can offer users, and 
with increased focus on the next step in usability I believe we will have 
reliable speech recognition with limited intelligence. This is reinforced by the 
need to find a more usable interface than the keyboard if we are to make 
phones or watches the PCs of the future. The rise of intelligent Internet 
agents which can search the Internet for information and interact with other 
agents and people is likely to be the focus of this research.
 

Further Reading

 

At the time of writing, the Microsoft antitrust trial has still to be resolved, so 
it's not possible to say what the decision will be, nor to examine the 
consequences. If you want to follow developments, then Wired magazine 
and BBC news service are covering it at http://www.wired.com/news/
antitrust/ and http://news.bbc.co.uk/1/hi/in_depth/business/2000/microsoft/
default.stm respectively.

 

  
  
  

  
In the next segment you will look at some conclusions which 
we can draw from the material: Some conclusions  
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9.4 Some conclusions

 

What conclusions can be drawn from the material you have covered in this 
module? It is a difficult task to pull out the significant points from a lot of 
material, to find connections between parts and to generate some higher-
level conclusions. It is not simply a matter of reviewing the material, although 
that is a good starting point. The conclusions you wish to find may not be 
explicit in the material - it is up to you to find them. The material then 
becomes our evidence to support these conclusions. In this segment I will 
attempt to draw some conclusions, but my own personality, beliefs and 
knowledge will undoubtedly influence these. You may well derive different 
conclusions from the same material.
 

The impact of the microprocessor
It would be very difficult to argue that computers have not had a major 
impact on modern society. In wealthier countries the computer (and by this I 
mean any microprocessor-based system) has had a profound effect on the 
way medicine, education and business now operate (to mention just a few 
broad categories). Try to imagine modern life without microprocessors and it 
becomes increasingly difficult. Even if you lived a Luddite existence 
(Luddites are people who hate modern technology) and didn't use 
cashpoints, had no modern appliances, only rode a bicycle and avoided all 
contact with modern technology, microprocessors would still have an 
important role in your life. Computers control the data held about you by the 
government, your financial status and so forth. They have become truly 
pervasive in our culture.

So given their pervasiveness, has the computer revolution been a beneficial 
force in society? In many ways this is an irrelevant question. Technological 
development is inevitable in society - we couldn't have stopped the rise of 
computers even if we had wanted to. The fact that they have become so 
widespread so quickly implies that they must be useful, otherwise why have 
they been adopted? The desktop publishing revolution is a good example of 
how computers have completely transformed a way of working, for the better 
in terms of the state of the art, but perhaps for the worse if you worked as a 
'traditional' printer.

Ease of communication is also beneficial to society. Telephoning abroad is 
now easy, cheap and reliable compared with the old system which made 
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calls to many countries almost impossible. Coupled with the rise of the 
Internet, and e-mail in particular, and the rise in mobile telephony, this has 
led to a vast increase in the amount of communication that is possible. This 
is not always a good thing. For example, it makes it much harder to 'get 
away from it all', since through mobile phones and portable computers it is 
possible to contact someone almost anywhere. Generally though, reliable, 
advanced communication systems are of benefit to society. People are 
communicators by instinct, after all.

There was much talk of computers liberating people, and of access to 
information being an empowering force. There have been an equal number 
of proponents for the opposing view, that computers dehumanize society, 
take away a person's initiative and cause unemployment. These two camps 
can be called the 'techno-optimists' and 'techno-pessimists'. The same 
arguments were put forward during the industrial revolution, when machines 
became capable of performing many manual tasks.

The techno-optimists believe that machines will free people from drudgery 
and routine tasks, and that everyone will spend their new found leisure time 
creatively. I am afraid I would class this as 'techno-fantasy'; it simply does 
not happen. With any new technology comes new demands, new types of 
job and often new problems. The opposite, pessimistic view that computers 
would make everyone redundant is equally overstated. Again this does not 
seem to have happened. There has been an explosion of IT-related jobs.
There seems to be a remarkable robustness about society, which means 
that forces tend to balance themselves out. Let us look at desktop publishing 
as a small but relevant example. Here computers mean that everyone can 
easily produce a well laid out poster using available images, which would 
have required a professional in the 1970s. However, because of the 
possibilities offered by computers, professional designers have progressed 
the state of graphic design. The poster the layperson can produce on their 
computer and the one the professional can produce are still as far apart now 
as they would have been using traditional methods in the 1970s.

This is a relevant point for us. Although computers give people better tools 
to work with, the professionals also have them, and will not stay still while 
the general public becomes proficient. For instance, the vision of the 
computer as a democratizing tool implied that access to information and the 
ability to manipulate it would mean that governments or powerful 
organizations would no longer be able to hold secrets about people. Of 
course, this has not happened. If anything the use of computers has meant 
that organizations can find out more and hold more information about people 
than ever before. The computer certainly hasn't taken power away from the 
large organizations. To put it simply, Microsoft replaced IBM (and have 
themselves perhaps been replaced by Internet companies such as 
Macromedia, or Yahoo, or Amazon even), but the issues are still the same. 
A case of 'the more things change, the more they stay the same'.

 

Where does technological advance come from?



 

In the computer industry the answer to this question seems to be twofold: 
from large organizations and from small independent companies. Hardware 
and software development are not easy tasks, and often require a lot of 
time, money and expertise. This is why companies like Xerox and IBM have 
been responsible for many of the technological breakthroughs in computing. 
It is something of a paradox, then, that the companies that then developed 
these technologies were founded in garages. At the start of the PC industry 
it seemed to be necessary to have both elements for success. Only a large 
organization could afford the basic research that leads to technological 
advancement. However, such large companies were incapable of taking 
advantage of this technology because they were too slow, or it conflicted 
with their existing business. The small, start-up companies were needed to 
develop the technology to the point where it could be brought to a mass 
market.

This may not be the case now, however. It is much more difficult for a 
company to break into the computer business now, and if it does succeed it 
will often be bought up by one of the larger companies. These large 
companies are well aware of the Xerox PARC case, and are very keen to 
market any new developments that their own research may produce. 
Because they have adopted more flexible structures they move much more 
quickly than their counterparts in the 1970s, and are thus able to adapt to 
new developments.

The work at Xerox PARC was crucial to the development of the computer. It 
came as a result of basic research. This means that the researchers were 
not given specific instructions; instead they were given free rein to look at 
the new technology and develop it in any way they thought interesting. They 
were also given considerable financial backing. Basic research is expensive 
and often does not yield results, yet it is the type of research from which true 
innovation arises. Xerox did not know what, if anything, would come out of 
PARC, but they believed it was worth doing because it might give them the 
leading edge. Many companies do not carry out basic research today; 
instead, most concentrate on research and development (R&D), which is 
research guided toward a specific goal. Microsoft is one of the few 
companies with the sort of financial backing to conduct basic research, and 
recently founded its research centre in Cambridge to act as a kind of new 
Xerox PARC. It will be interesting to see if this has similar success, or where 
the next major development will come from.

 

What else?

 

I hope you will draw your own conclusions from the material you have 
covered in this module, but below are some issues I think are of importance 
and interest:

 

 
The computer industry is fast-moving and different from other industries.



 
Ease of use is a major issue and very difficult to achieve.

 
Microprocessors have changed the way we operate as a society.

 
Although the industry is fast moving the same issues tend to repeat 
themselves in different forms.

 

Although the industry is about advanced software and hardware, these 
are developed by people, and looking at the people involved adds an 
element of understanding to the technology.

 
A few people have had a great influence on the technology we use today.

 
These are my conclusions from the material. But everyone will draw their 
own.
 

  
  
  

  
This is the end of the material on Conclusions. The next 
segment summarizes this section: Conclusions - summary  
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4.4 Management in the IT industry

 

Writing software presents a difficult management problem, because it 
requires a trade-off between creativity and structured engineering. To write 
good software requires creativity - for example, the spreadsheet idea that 
inspired VisiCalc required insight on the part of Dan Bricklin not unlike the 
sort of insight often attributed to creative artists. However, it also requires 
strict engineering principles which determine how a particular piece of 
software code should be written (programmers are often referred to as 
'software engineers'). When producing any large piece of software, for 
instance a word processing package, a number of different groups will work 
on different aspects. Group 1 might concentrate on the appearance of the 
menu bars and buttons on the screen, Group 2 might develop the method by 
which the program uses the computer's memory, whilst Group 3 is 
developing a dictionary for use in the word processor. Unless all of these 
groups are coordinated, their respective components will not work together 
in the final product.

So any management structure in the computer industry is faced with this 
problem of encouraging creativity while also coordinating individual efforts 
into a greater whole. Conventional management structures are often 
referred to as vertical. This is because they are hierarchical; that is, the 
person at the top level of management coordinates the company by 
communicating with the next level down. Managers at this level in turn 
communicate with the next level down, and so on. In many companies this 
communication will be two-way, lower level employees communicating 
directly with the level above them. Traditionally the amount of power, 
responsibility and financial reward increases as you go up the hierarchy. In 
the figure below a simplified version of this model is shown, with only three 
levels. There will often be more than this, or subtle distinctions within one 
layer.
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Vertical management 

This model was deemed to be inadequate for the environment created at 
PARC by Bob Taylor, because he would have been isolated at the top, and 
because he wanted to encourage creativity, which often gets stifled in layers 
of management. He thus created what is referred to as flat , or horizontal 
management structure. In this structure there was only one manager, 
namely Bob Taylor, who coordinated all of the other employees by acting as 
a communication exchange. This model is shown in the figure below.

 

 

 

 



 

Flat or horizontal management 

The flat model is not practical for larger organizations, since it relies on one 
person only being able to act as the sole manager, and beyond about fifty 
people this becomes difficult (this is why there were only 50 to 70 employees 
at PARC). The notion of a horizontal management structure has, however, 
been developed in many organizations, particularly those in the computing 
industry. In an organization with a flat structure there are fewer levels of 
hierarchy, so the 'lowest' level is not far from the head of the organization in 
terms of actual layers. The roles within the organization are also less strict, 
so employees are encouraged to take on different roles in different projects. 
For instance, in one project, such as developing a children's animal 
encyclopaedia, someone might be the project leader, with responsibility for 
organizing the project, making design decisions, ensuring deadlines are met 
and so on. When this project has finished the same person may go and work 
on another project, say the development of a new version of a word 
processing package, where they are a contributor, but not the team leader.

 

The culture of computer companies

 

This type of management structure and working practice is now being 
adopted in other industries. The approach of many computer companies to 
almost every aspect of business has been very different from that of 
traditional business. This is partly due to the different nature of the 
computing industry, which has Moore's Law underpinning it, as well as the 
demands of creativity and engineering mentioned above. It is also a result of 
the type of people who founded successful computer companies. Many of 
these were not traditional entrepreneurs who would have been successful in 
any business, but rather they were technically minded people who happened 
to become entrepreneurs. For instance, Steve Wozniak was a shy, 
technically gifted young man, and it is hard to imagine him becoming a multi-
millionaire in any industry other than computing. This lack of traditional 
business training is significant because it meant that they had to invent their 
own methods of working. Many of these founders were very young, and had 
been influenced by the American hippie culture of the 1960s - Steve 
Wozniak and Steve Jobs were still in their early twenties when Apple 
Computers became a multi-million dollar company.

Often, company policies seem like small matters, but they contribute to 
creating an overall culture. For example, at the Microsoft campus it is 
unusual to see someone wearing a tie, soft drinks are free, the buildings 
have been designed so the maximum number of offices have an external 
view, programmers are encouraged to make their offices personal (often 
sleeping in them), and so on. Many traditional companies would have 
baulked at the type of person employed in the newer software companies, 
but these are the people who write good software programs.

 



 

 [Source: Courtesy of Ted Goff. © 1996 Ted Goff. World Rights Reserved. Reproduced with 
permission.]

 

 

The flat management structure is an important aspect of this culture, as 
many employees in the computer industry feel an affinity with the founder of 
a company, such as Steve Wozniak or Bill Gates. Such loyalty would be 
undermined by layers of management. It is also important in enabling 
creativity. One of the problems with the vertical model is that decisions have 
to be verified at each level, which often means that any proposal has to go 
through several committees before it finally ends up being discarded. Many 
computer companies like to encourage such projects, within reason. The 
use of e-mail has also been a major force in the 'flattening' of companies. It 
is now very easy for anyone in the company to contact anyone else, without 
having to go through the appropriate 'channels'. The relatively informal and 
non-intrusive nature of e-mails has also meant that people are more inclined 
to contact someone higher up in the company about an issue.
 

  
  
  

  
This is the end of the material on Xerox PARC. The 
summary for section 4 is next: Xerox PARC - Summary  
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Word counts

What is included in a word count?
 Obviously the body of your answer is included but also included are;

 

 headings

 
the content of any quotes that you use (including the reference for the 
quote). A quote should be short and illustrate the point that you make with 
your own words.

 

For example:

The suite of protocols that underpin the Internet is TCP/IP. Their 
significance and importance to the Internet can not be underestimated. 
John Naughton (1999) expresses this in the following way;

'TCP/IP is to the wired world what DNA is to the biological one'.

What is not included in a word count?

 
The contents of tables (unless they are include a large amount of text as a 
way of circumventing the word count).

 
Evidence that are asked for as part of the TMA such as FirstClass 
messages or completed exercises.

How to count the words on your web page.

 

Netscape Composer, the web page editor we recommend on T171, does not 
have a word count feature. To check the word count, copy and paste the text 
you want to count, into a new word-processor document.

You could also open the whole web page in your word-processor, but if you 
do that, do not save it when you close your word-processor down. (This 
would make serious changes to your page.)

 

Why is it important to have word counts?



 

Writing concisely is an important skill in many fields. The TMAs provide a 
word count to guide you in answering a question. The word count is the 
length of a complete answer to the question. You should aim for your 
answer to be within 10% above or below the stated word count rather than 
to hit the word count exactly! Hence for a question with a word count of 500 
words you should aim for between 450 and 550 words.

If your answer is too long you will need to edit your work to focus your 
answer. It is worth rereading the TMA question and cutting out anything 
which does not directly address the question. Each part of an answer that is 
more than 10% over the stated length may result in a deduction of around 
one mark for each additional 10%, so you could easily lose five marks by 
exceeding the 10% margin on each of five parts of an assignment.

If your answer is too short then you have not answered the question in 
sufficient depth. Again it is worth going back and rereading the question. 
Think about the making your descriptions fuller. Try to imagine that you are 
writing for an interested friend rather than your tutor. If you are writing for a 
friend you will need to explain the background to your answer and make 
sure that you explain any new terms fully so that your friend understands 
them.
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The costs of working online

 

You have probably been reading these instructions online, and so may have 
been running up telephone costs depending on your ISP. Your Internet 
Services Provider usually gives you a number which your computer's 
modem dials to connect to the Internet. This can be charged at the local call 
rate or it can be an unmetered number, where you are not charged for the 
call, no matter how much you are online, instead you pay a flat fee. There 
are two elements to the cost of working online - the phone charges for 
making a call when using a modem and the fee you pay to an ISP. You can 
alter the amount of each element depending on the ISP and package you 
select. The best deal for you will depend on how much you use the Internet 
and when you access it. The main types of packages offered by ISPs are:
 

 

●     Free ISP, pay telephone charges - many ISPs do not charge a fee for 
access, but you must pay the telephone charges for being online, 
which will vary according to the time of day.

●     ISP charge, restricted unmetered access - some ISPs charge a 
monthly fee which provides unmetered access at certain times, for 
example evenings and weekends, or a set number of hours per 
month. Access outside of these restrictions is charged at the normal 
rate.

●     ISP charge, unlimited access - for an increased monthly fee you can 
have unmetered access at any time.

●     Unmetered access in exchange for taking other services - some ISPs 
will offer unmetered access, either at restricted times or at all times, 
in exchange for the user taking additional products or services, for 
example by switching your telephone provider to that company.

 

 

There are other, sometimes unusual, deals available, but these are the main 
ones. Depending on your usage of the Internet, and the deals available 
different packages will be suitable. A good site for viewing all the deals 
available and the opinions of subscribers is Arab.net. ( http://www.arab.net/
isp-directory/ ). If you are not sure if your current ISP deal is the best one, 
then take a look at this site.
 

Tips for reducing online time

 

As well as choosing the best ISP deal for your needs here are some more 
tips on reducing the amount of time that you are actually online. These will 
only reduce costs if you do not have unmetered access, since they relate to 
saving time online, but the amount of time you are online may be an issue if 
you only have one telephone line which other members of the household 
wish to use. In T171 you can reduce the amount of online time by:
 

http://www.arab.net/isp-directory/
http://www.arab.net/isp-directory/


 

●     Using FirstClass Personal - this is an offline reader for the 
communication software we use in T171. It is explained in the 
FirstClass documentation on the LTS Online Applications CD. It 
allows you to connect briefly, download all the messages in your 
mailbox and the conferences you have selected and then disconnect. 
You can then read the messages at your leisure.

●     Use the offline versions of the website - in the Study Calendar section 
of the T171 website you can download zip files which contain 
sections of the website. You can unzip these on your hard disk, so 
you can view the web site offline.

●     Cache pages - if you want to read several pages from a web site then 
you can go to each one without reading them. If you then disconnect 
from the Internet the pages you have viewed will be stored in your 
computer's cache, so you can view them offline, taking as long as 
you want to read them.
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Using the Web

 

The most powerful thing about the World Wide Web is that anyone with 
access to a web server can publish anything. It is a powerful vehicle for free 
speech. However, this also has some drawbacks. Much has been made 
about offensive material on the Web, such as pornography, racist and 
derogatory material, and so on. The media have exaggerated the amount of 
this material on the web, in my opinion, but that is not to deny that it exists.

Using the web is intrinsic to T171 - it could not be otherwise. To restrict you 
to only viewing the T171 website would not be useful, nor indeed would it be 
possible given the method of access you are using. During the course you 
will be required to look at sites on the web which we think are interesting. 
We have naturally not directed you to any sites which are obviously 
offensive. However, we cannot be responsible for all of the material on the 
Web. There are millions of web pages in existence, so we could not possibly 
vet them all.

The Web is very large, and in a single click you can move from the T171 
website to a very different one. We have tried to make it clear in the material 
where a link points to an external site (by making the link red in colour). You 
should not be afraid of coming across offensive material accidentally, the 
nature of a site is usually made clear in the link that takes you to it. The 
definition of offensive material is problematic, for example, some people find 
the contents of daily newspapers offensive.

Ultimately it is your responsibility. We can only be responsible for material 
which is on the T171 website. If you think a site may be offensive to your 
tastes, then simply avoid it. Material contained on another web site is 
beyond our control. When the course directs you to look at a page on the 
web it is analogous to us sending you to a library or to a newsagent - there 
may be offensive material available there, but we will not send you directly to 
it.

I do not wish to be a scaremongerer, most people use the Web perfectly 
happily, without coming across offensive material, unless they deliberately 
seek it out. The Web contains a wealth of information about any interest or 
hobby you may have, and this is the real reason it has spread so quickly.
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Plagiarism and copyright

 

One of the reasons the World Wide Web has grown so quickly, and why it is 
so interesting, is that anyone can publish (almost) anything on it. This raises 
a number of problems, however, particularly with the issue of copyright. It is 
very easy to find information, images, audio and video files on the Web. You 
can then easily save them and incorporate them into your own material. This 
ease of copying means people often make the mistake of assuming that 
everything on the Web is freely available. This is not the case.

Here are some general rules of thumb you should bear in mind:

Just because something is on the web does not mean it is freely available 
for you to use in your own work. As with any material which is protected by 
copyright, you should seek the author's permission if you wish to use it.

With text you can use up to 5% of any one piece of work without seeking 
permission. With images, sound, animations, and video clips, you should 
seek permission, unless you are specifically told you can download and use 
them freely.

Bear in mind that information published on the web may have been put there 
by someone who does not hold the copyright to it. Simply because material 
appears on the Web does not mean that it is in the public domain, or that it 
has been published legitimately.

If you wish to reuse a lot of material taken from the web, you should make a 
link to the page where it appears, rather than incorporating it into a page of 
your own. When you provide links you should place them in an appropriate 
context, and identify the site to which they connect.

Copyright law allows students special concessions but these are very 
limited. As a student you may use copyright material for your own personal 
study purposes only. This includes using copyright material submitted as 
part of an assignment for assessment. If you later want to use the same 
material for any other purpose, you must seek permission.

You should never alter images or other copyright material (except that 
illustrations may be resized, and editorial deletions can be made to texts so 
long as these are clearly indicated).

 

Plagiarism



 

In T171 you will be encouraged to use the Web as a resource for your 
assessment. This does not mean you should copy chunks of text from other 
websites however. You can quote from other sites, but such quotes should 
always be acknowledged. You should reword any material, to demonstrate 
that you have understood it, rather than simply copying it. Using powerful 
search engines it is relatively easy for markers to find text you have lifted 
from another site.

You should always acknowledge the source of any 'third party' material you 
include in your own work. Failure to do so will be interpreted as a deliberate 
attempt at plagiarism. The Arab OU takes plagiarism very seriously. You 
should consult the Arab OU for further information, but when detected 
plagiarism can result in a range of measures from receiving a zero score for 
the whole assignment to being expelled from the course. It is your 
responsibility to ensure that your assessment is properly referenced 
and is your own work. 

 

Referencing

 
See the guide on how to correctly reference electronic sources of 
information, including websites.
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Why work as a group?

 

For many students their first reaction when asked to work as a group is to 
ask, Why? People often like working on their own, and working as a group 
can be time consuming and frustrating. So why are we asking you to do it?

Below are some of the reasons why we think groupworking is important.

 

Groupworking is an important skill

 

The Qualifications and Curriculum Authority (QCA) has identified the ability 
to work with others as a key skill which should be developed in education. It 
is also one of the highly rated 'transferable' skills which employers look for in 
their graduates. Nowadays, nearly all undergraduate programmes in UK 
universities have some element of groupworking built into them.
 

It is the way people will work in the future

 

More and more people find they are required to work with others in a team. 
Often this is within the workplace, but increasingly it involves working with 
people who have never met face-to-face and are located in different 
countries.
 

 
Groupworking is a skill which already has direct relevance to the working 
practices of many organizations - and is likely to be more and more in 
demand.
 

The Internet is about community

 

It is a common misconception that the Internet is just a big pipe which can 
be used for pumping lots of information at people. However, this misses an 
important aspect of the Internet - that it is a two-way medium. The best uses 
of the Internet arise when it is used as a communication medium. This 
involves creating a community and exchanging messages with others. An 
Internet-based course which doesn't utilise this aspect would be making 
poor use of the medium. Previously in distance education it has been difficult 
to create dialogue between students, but the Internet opens up new 
possibilities. For instance the online education researcher Hiltz claims that, 
'Collaborative learning designs are more effective for online learning than 
pedagogical approaches that emphasise individuals working alone with 
materials posted online'.
 

Groupworking benefits learning



 

There has been some research performed which argues that working as a 
group promotes a deeper understanding of a topic and a greater degree of 
critical thinking. This is probably because individuals get to test their 
understanding against that of others and refine it accordingly. People bring 
different skills and personalities to a group - which means the tasks and 
understanding they can achieve as a whole are greater than that of the 
separate individuals, 'the whole is greater than the sum of the parts'.
 

Learning is a social activity

 

Many people view learning as something which takes place in a social 
context. When you are at school you do not exist in isolation but have 
relationships with other children and teachers. This shapes your learning 
experience. By learning in a social context the diversity of opinion and 
circumstance is made evident in a way that does not occur if you read the 
material in isolation. You may even make friends and enjoy working with 
your fellow students - groupwork can be fun!
 

Groupworking takes time to master

 

Working as a group, and particularly working online where many of the 
normal social cues are absent, is quite a difficult skill. It is one of those skills 
which is really only developed with practice. This is why the group activities 
in T171 are structured so that even if the group as a whole doesn't 'gel' your 
marks for your TMA are not affected - it is your individual work and your 
reflection on how the group process has operated which gain marks. On 
later courses you may find there is a mark for the overall group component. 
Groupworking is a fragile thing - it works best if everyone takes part. If one 
group member thinks it won't work, then invariably it won't since that 
individual forms part of the group. You should view the groupwork in T171 
as an opportunity to explore the possibilities and difficulties of working in this 
manner, and as a first step rather than an end in itself.
 

Further reading

 

The following sites give further information on groupworking and related 
topics. You do not have to read this material, it is there in case you have a 
particular interest in this area.

Qualifications and Curriculum Authority http://www.qca.org.uk/menu.htm 

Alexander, G. Online Collaborative Learning. Available from: http://www-
emerg.open.ac.uk/gary/onlinelearn/ [Accessed January 21 2002]

Gokhale, A. A. (1995) 'Collaborative Learning Enhances Critical Thinking', 
Journal of Technology Education, 7, 1. Available from: http://borg.lib.vt.edu/
ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html [Accessed January 21 2002]

Hiltz, S.R. (1998) Collaborative Learning in Asynchronous Learning 
Networks: Building Learning Communities. Invited Address at 'WEB98' 
Orlando, Florida. November 1998. Available from: http://eies.njit.edu/~hiltz/

http://www.qca.org.uk/index.asp
http://www-emerg.open.ac.uk/gary/onlinelearn/
http://www-emerg.open.ac.uk/gary/onlinelearn/
http://borg.lib.vt.edu/ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html
http://borg.lib.vt.edu/ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html
http://eies.njit.edu/~hiltz/collaborative_learning_in_asynch.htm


collaborative_learning_in_asynch.htm [Accessed January 21 2002]
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Tips on using your computer safely and comfortably

 

When you get a new computer, take time to read the manuals to find out 
how to adjust it. In many cases a few simple adjustments can make using a 
computer a lot easier and much more comfortable.

For example:

 

 

●     How do you change the brightness of the screen?
●     How do you adjust the keyboard so that it either slopes up or lies flat?
●     How do you adjust the angle of the monitor?

 

 The answers are likely to be in the manuals that come with the computer.
 

Avoiding hazards

 

If you are aware of potential risks you can take sensible action to reduce 
them, so do think about what might be difficult or even dangerous in what 
you are about to do before you do it.

Lifting and moving equipment 

Lifting and moving things that are awkward and heavy may result in back 
injuries, so take care when lifting.

If you have any existing injuries, be particularly careful to avoid doing 
anything that might make them worse.

Some simple tips:

 

 

●     Bend your legs rather than your back so that you keep your back 
straight and take the weight with your legs.

●     Avoid twisting or bending at the same time as lifting.
●     Hold things close to your body when lifting. For example, it is not a 

good idea to stretch to the back of a desk to move a monitor, but 
better to move round to the back of the desk to move it.

●     Get someone to help you if possible, it is generally much easier for 
two people to move things.

 



 

Safety with electrical equipment 

Electrical equipment can get hot and monitors (like televisions) have been 
known on occasions to go up in smoke.

It makes sense to check that your computers are switched off at night and 
unplugged.... especially the monitor.

Try to keep the cables (mains power and other computer leads) from getting 
under carpets or piles of paper because if a cable gets very hot it could start 
a fire.

It is worth unplugging your computer and modem line when there are 
thunderstorms in the vicinity as lightning strikes on phone lines can do 
damage to a computer that is left plugged in.

Water and electricity do not mix so avoid putting drinks where they could 
spill into your computer, and especially your monitor.

Avoiding repetitive strain injury 

RSI (repetitive strain injury) is a condition that may be linked to long periods 
of work at computers. To help avoid this, make sure that your workstation 
(computer, chair and desk) is set up correctly and take frequent breaks in 
which you exercise or stretch. There are a number of websites designed to 
help you use your personal computer safely and comfortably, for example 
IBM's Healthy Computing site.

An alarm clock or kitchen timer with a loud ring, placed out of your reach 
when seated at the PC, can be a very effective reminder to take a break.

 

Creating a comfortable working environment

 
The following suggestions are from the 1996 Health and Safety Executive 
leaflet Working with VDUs which covers the legal requirements for using 
VDUs at work. A later version (1998) is available as a pdf document.

 

http://www.pc.ibm.com/ww/healthycomputing/
http://www.hse.gov.uk/pubns/vdus.htm
http://www.hse.gov.uk/pubns/indg36.pdf


 

●     Adjust your chair and VDU (Visual Display Unit) to find the most 
comfortable position for your work. As a broad guide, your arms 
should be approximately horizontal and your eyes at the same height 
as the top of the VDU casing.

●     Make sure there is enough space underneath your desk to move your 
legs freely. Move any obstacles such as boxes or equipment.

●     Avoid excess pressure on the backs of your legs and knees. A 
footrest, particularly for smaller users, may be helpful.

●     Don't sit in the same position for long periods. Make sure you change 
your posture as often as practicable. Some movement is desirable, 
but avoid repeat stretching movements.

●     Adjust your keyboard and screen to get a good keying and viewing 
position. A space in front of the keyboard is sometimes helpful for 
resting the hands and wrists while not keying.

●     Don't bend your hands up at the wrist when keying. Try to keep a soft 
touch on the keys and don't overstretch your fingers. Good keyboard 
technique is important.

●     Try different layouts of keyboard, screen and document holder to find 
the best arrangement for you.

●     Make sure you have enough work space to take whatever documents 
you need. A document holder may help you to avoid awkward neck 
movements.

●     Arrange your desk and screen so that bright lights are not reflected in 
the screen. You shouldn't be directly facing windows or bright lights. 
Adjust curtains or blinds to prevent unwanted light.

●     Make sure the characters on your screen are sharply focussed and 
can be read easily. They shouldn't flicker or move.

●     Make sure there are no layers of dirt, grime or finger marks on the 
screen.

●     Use the brightness control on the screen to suit the lighting conditions 
in the room.

 

 

Customizing the screen display 

Your working environment also extends to the software you use. When you 
are using software where you have a choice of fonts and colours on the 
screen, do choose ones which are easy to read. Remember that everyone is 
different and the settings that may be suitable for one person may not be 
suitable for you. In the majority of cases the default settings will be perfectly 
good. So make sure that:

 



 

●     The text is big enough for you to read easily.
●     There is enough contrast between the text and the background, in 

other words there should be quite a difference in brightness between 
the text and its background. For example black text on a dark green 
background is likely to be very uncomfortable to use over time and 
should be avoided.

●     The colour combination of text and background is comfortable. Some 
colour combinations (for example red and blue) may give optical 
illusions that are uncomfortable to view.

●     The font (typeface) on your screen is easy for you to read.
●     You avoid your screen becoming too cluttered with lots of windows all 

visible at the same time.

 

Comfortable and safe for one, but not for all?

 

You may find that there are many users of a single computer in your house 
and each person is a different shape and size. This means that a single 
layout of the work area may not meet the needs of all of the users. If you 
have an adjustable chair or desk, it is sensible for each user to adjust it to fit 
them when they come to use the computer. You may find it helpful to mark 
the chair or desk to show the most comfortable settings for each person.

You may need to place the monitor on top of something to raise it to the right 
height for different people. If the height needs to be changed frequently you 
might want to consider using an adjustable monitor arm that will allow you to 
move the monitor easily (and so help avoid the possibility of back injury).

A footrest of some form may be needed if users are not very tall. Such 
equipment does not have to be purpose built (though well designed 
equipment may be superior in some respects).

Beware of products claiming to be 'ergonomic'. While some may be very 
effective, things can only be ergonomic if they are used in the correct way 
for given people and given circumstances. Remember things are ergonomic 
only if they are safe, comfortable and easy for the person using them. 
Things should be designed or set up so that they suit the user and NOT so 
the user has to fit themselves to the technology.

 

Useful links



 

Here are some useful links to sites relating to ergonomics and to information 
about using and setting up your PC:

What is ergonomics? Find out at the Ergonomics Society website

Health and Safety Executive homepage which is the entry to the HSE 
website. Within this site is a useful page that provides an alphabetical list of 
HSE documents including ones on Risk Assessment, Manual Handling, and 
Working with VDUs.

IBM's Healthy computing site.
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Computer conferencing

 

Computer conferences are places where people send e-mail messages 
which can be read by a number of people. On T171, for instance, you will 
have a tutor group conference, which the members of your tutor group have 
access to, including your tutor. When you send a message to your tutor 
group everyone in the group will be able to read it. It is thus an excellent way 
to discuss issues and to work together as a team.

We know that some of you will be eager to get started and you might like to 
start conferencing. The course has an official start date and so the main 
conferences will open then. However two weeks before the course starts the 
T171 Technical Help and Tutor Group conference will go live on your 
FirstClass desktop. The conferences in T171 are described in the Course 
Guide.

For computer conferencing to work the people who run the conferences 
need to have software which allows them to set up and control conferences. 
The software we use on T171 is called FirstClass. There are two ways you 
as a student can use FirstClass:

 

 

1.  Via your web browser. You may have noticed that on the blue bar on 
the left of the screen is a button called 'Conferencing'. If you click on 
this button the FirstClass environment will open a new browser 
window. You will be asked to enter your ID and password again.This 
then gives you access to what is known as your 'desktop'. This is 
your personal area in FirstClass, and it contains, amongst other 
hings, your Mailbox. It is in here all the messages you send and 
receive are stored. On your desktop there are also a number of 
conferences, which you can open by clicking on the icons that 
represent them.

2.  By using the FirstClass client. This is supplied on the On-Line 
Applications CD-ROM. Using the FirstClass client allows you to do 
certain things, such as create new conferences, and perhaps most 
importantly from your point of view, set up an offline reader. The 
offline reader allows you to access the computer conferences and 
send and receive e-mails while only being online for a short time. In 
FirstClass this offline reader is known as FirstClass Personal.

You should make sure you can use FirstClass before the course 
starts. See the exercise Installing and Using FirstClass. 

 



 

The use of conferencing is a vital element of the course, and increasingly 
will be one of the most important ways in which people work together and 
communicate (for example most of the discussion that went on in developing 
this course made use of computer conferencing). It is therefore well worth 
getting to grips with both the technical aspects (so you can do what you 
want to do) and the more social ones (so you communicate effectively via 
this medium). The paper 'How students can make conferences work' by Ben 
Plumpton describes how you can get the most out of conferences on the 
course.
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Installing and using FirstClass

 

You can access the course conferences in two ways. The first is to use the 
Conferencing button in the blue sidebar, clicking on that will allow you to 
access the course conferences through your browser. The second is by 
using the FirstClass client software supplied on the Online Applications CD-
ROM. Using the FirstClass client is recommended as it gives you a lot more 
control over the way you work in the conferences.

In this exercise you will set up the FirstClass client, and explore the 
additional facilities which are available when accessing FirstClass using the 
client rather than the browser.

If you have an older version of the FirstClass client, you may find that it will 
not work correctly on newer versions of Windows, and it will not have some 
of the features of Version 6.011 of FirstClass, so please do install and use 
the new one and work through the following set of instructions.

 

Installation

 

To install FirstClass client, you will need the Online Applications CD-ROM 
which was sent to you with the T171 course materials. You will also need 
the letter from the Open University giving your computer username and 
password. Follow the instructions in the Online Applications CD-ROM 
booklet, covering software installation and your Open University computer 
username.

Once the installation is completed you will need to carry out a few further 
steps before you can connect to FirstClass. Follow the instructions for server 
set-up in Part 1 Section 2 'Connecting to FirstClass' of the documentation on 
the Online Applications CD- ROM. A web-version of this section is available 
at http://www.open.ac.uk/lts/cim/ola/firstclass/documentation 

Please remember that T171 uses Server 4, and so you should make sure 
that you enter oufcnt4.open.ac.uk in order to reach the right conferences.

As part of the installation process a shortcut to FirstClass should be created 
on your Windows desktop.

 

The next steps

http://www.open.ac.uk/lts/cim/ola/firstclass/documentation


 

One of the skills of a competent computer user is the ability to learn new 
software easily. You will need to do this whenever you get a new version of 
some software or a new package. Instead of giving you specific commands 
on the menu or toolbar, this section will give you general advice on what to 
look for.

If you get stuck, ask for help in the T171 Tech Help conference, which is a 
subconference of the FirstClass T171 Notice Board.

Please work through the following instructions:

 

 Connect to your FirstClass desktop using the FirstClass Client.
 

 
Find the T171 Notice Board, and within that the subfolder T171 FC 
Resources and within that T171 FC Information conference.

 

 
There are a number of documents in the T171 FC Information conference. 
You should work through these. Each gives instructions on a different task, 
covering many useful features of FirstClass.

 

 

Please note that the instructions on the CD refer to a Practice Conference. 
There is no Practice Conference on Server 4, and all the material normally 
kept in it is in the T171 FC Resources area as described above. If you want 
to send test messages, your tutor would be delighted for you to use your 
Tutor Group conference to do that.
 

FirstClass Personal

 

This part of the exercise will help you learn to use FirstClass Personal, 
which is the 'offline reader' for FirstClass. It allows you to read and write 
messages without your computer having to be connected to the Internet, 
and so may save you money if you pay for your Internet phone calls by the 
minute.

Once you have setup FirstClass Personal, you will have the choice of 
connecting to the FirstClass server at the Open University, which you have 
been using up to now, or the FirstClass Personal server on your hard disk.

When you tell your FirstClass Personal server to 'replicate now' it will 
connect to the OU server, send any new messages you have written and 
collect any that are waiting for you. However, it will not make copies of all 
the conferences on the OU server for you. It will only make copies of those 
you specify, as you will see in the next few steps.

You will already have installed FirstClass Personal when you installed the 
FirstClass Client from the Online Applications CD-ROM. The instructions for 
setting up and using FirstClass Personal will have been installed on your 
hard drive along with the software. You can find them via Start > Programs > 



FirstClass docs. A web-version is also available at http://www.open.ac.uk/lts/
cim/ola/firstclass/documentation 

You need to follow these instructions very carefully to get Personal working. 
However, you only have to do this once and you'll be able to work offline for 
the rest of the course.

Sometimes when you are working with computers you have to follow a 
detailed list of instructions exactly, so treat this exercise as useful practice! 
You may find it helpful to print off the instructions and tick off each step as 
you complete it (as you can do online with a lot of exercises in T171).

As before, the T171 Tech Help conference (in the T171 Notice Board) 
covers all FirstClass and e-mail related issues. Have a look there not only if 
you need help, but also to offer help and to learn from other students' 
problems.
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Behaviour in computer conferences

 

You will make extensive use of computer conferencing on T171. This will 
mean you will engage in discussion with other students, many of whom will 
have different views and different modes of expression to yourself. Many 
people see the Internet as a place of free speech. This is true but this does 
not mean you can say whatever you want in any forum. The Internet is more 
a place of specialization and one needs to learn appropriate behaviours. 
What might be an acceptable posting in an adult jokes conference is not 
acceptable in another context.

The Arab OU has a responsibility to maintain an educational environment 
where all students feel they can participate without fear of being ridiculed, 
abused or upset. Just as in a campus university there are certain modes of 
behaviour which are not acceptable. In order to maintain this educational 
environment we appoint moderators to all of the conferences. These people 
will try and answer queries, but will also try to maintain an appropriate 
atmosphere and environment in the conference. It is a difficult task - what 
one person sees as a perfectly normal mode of expression another person 
sees as offensive. Moderators will try to maintain the atmosphere through 
open discussion, but they have the power to remove messages, and even 
ban people from a conference if necessary. Your responsibility is to try and 
communicate in a reasonable manner and to help the moderator in 
maintaining a friendly, supportive environment.

As per an agreement between the Arab OU and the Open University in the 
UK, the latter is responsible for the network on which you are 
communicating and if a person's behaviour becomes unacceptable, the 
person can be excluded from that network. By signing up for this course you 
are also signing up to the OU's Code of Conduct for using computer 
conferences given on the OU's student website.
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Choosing and using an HTML editor

What to use as an HTML editor?

 

There are several HTML editors to choose from. You might as well choose 
the one which you will use for the rest of this course, so you can gain 
proficiency with it.

 

 

●     A dedicated HTML editor, like Netscape Composer, Microsoft 
Front Page or Claris Home Page. If you already have one of these, 
you should use it, because it will provide the most facilities (but see 
the advice given below on HTML editors and the TMAs).

●     

An up-to-date word processor. If you have a recent word processor 
which has HTML editing facilities, you can use that. For a word 
processor to be suitable for this it must be able to display and edit the 
HTML tags, as well as the page as it will appear in the browser (but 
see the advice given below on HTML editors and the TMAs).

 

 
There are a great variety of HTML editors, so specific help on using them 
cannot be given here. However, if you decide to use an HTML editor that is 
new to you here are a few basic principles:
 

 

●     Explore the toolbar and menus.
●     Find and use the help files and any tutorial supplied.
●     Continue checking with the T171 Technical Help conference (in the 

T171 Notice Board) regularly to give and get help.

 

Important advice about HTML editors and the TMAs
T171 has an open policy with respect to HTML editors - you aren't required 
to use a particular software package. However, there are significant 
problems with some of the newer software packages that are available. In 
the TMAs you are asked to submit files in simple HTML format. However 
some of the newer packages may not produce simple HTML; they are overly 
sophisticated for the purposes of T171 and introduce 'hidden' complexities 
which may result in the pages you create not being viewable by your tutor. A 
number of these newer HTML editors can cause problems when you come 
to submit your TMA for marking by your tutor:

MS Home Publishing Suite 2000. This produces large single files that use 
code called JavaScript to generate HTML pages, pictures, animations, etc. 



 

that seem to work only in Internet Explorer with a specific combination of 
security settings. So the files it generates aren't in HTML which is what the 
assignment asks for, they can't be read in many browsers and your tutor 
may not be able to see your assignment in order to mark it!

Front Page. This tends to place images in folders separate to the one you 
are working in and produce HTML that can be difficult to interpret and 
correct manually.

MS Word, MS Publisher, WordPerfect, Lotus WordPro, PowerPoint. 
These do not necessarily produce files in HTML format - even though your 
browser might display it. In particular, MS Word normally puts images in 
folders, which may be harder to find and submit for marking by your tutor.

Your TMAs should be in simple HTML. You should check your pages are 
viewable in two different browsers (Netscape Navigator and Internet 
Explorer are available on the On-Line Applications CD-ROM). If this is not 
the case you may lose marks. Content is more important than flashy 
technical features so keep it simple and readable!

An FAQ 'HTML: Using other HTML Editors', including help on using 
MSWord and FrontPage so that they don't cause problems can be found in 
the T171 FAQs conference.

Netscape Composer, a simple HTML editor which is installed automatically 
as part of the Netscape Navigator software, has been found to be reliable. It 
does not seem to cause problems when TMA files are zipped and submitted 
for marking by your tutor. A short tutorial on using Netscape Composer is 
available (this will open in a new window). A version of the file that can be 
used offline and instructions on how to install it is available: downloadable 
version.

The following page gives some pointers and guidance on Good web design.
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Netscape Composer Tutorial

Netscape Composer is an HTML editor. It allows you to create pages in HTML, without having to 
write the underlying code yourself. Whilst you are creating the page, you can see it onscreen almost 
as it will appear when it is uploaded to your webspace. Composer is therefore known as a 
WYSIWYG editor: What You See Is What You Get. 

There are many HTML editors available, and you are allowed to choose which one to use on the 
course. Some packages, however, are far more complex than you need for the purposes of the course, 
and may produce pages which are not compatible with the OU's electronic assignment system. 
Netscape Composer is therefore provided for you, along with this tutorial, as an ideal beginners' web 
editor. 

Using Netscape Composer is much the same as using a word-processor. If you can handle one, you 
can handle the other!  
This tutorial will show you how to: 

●     Create and save a new page
●     Add text
●     Format text
●     Make lists
●     Make tables
●     Add images
●     Create links
●     Explore other features and get help

You can either work systematically through the tutorial (if you have done no webpage creation 
before, this is the recommended option) or click on one of the links above to go directly to the section 
which interests you. 

If you are working through it in order, please use the checkboxes to record your progress through the 
page. 

This tutorial is designed to work with Netscape Composer 4.7, the version supplied by the OU. If you 
have a later version which you wish to use, please be aware that there will be differences of detail. 
Use your "learning new software" skills to find your way around these differences. 

Creating and saving a new page

 
Start Netscape Composer from your Start menu.  
You will see a window with a white background - this is the window in which you are going to create 



your webpage.  
It's best to save this page straight away, so you can save it again at regular intervals as you work.  
Go to the File Menu and select Save As. In the pop-up box, use your Windows skills to choose a 
sensible location to save your page (you may want to create a new 'tutorials' folder for it, by clicking 

the  icon). Call your file tutorial.htm and make sure it is saved as file type HTML. The box 
should look like this:  

 

Click Save.  
Composer will now prompt you to give the page a title - this is what will be displayed in the title bar 
at the top of your browser, and in the bookmarks (favorites) list if anybody bookmarks your page. I 
suggest you call it Netscape Composer Tutorial. If ever you want to change the page title, you can do 
so via the Format menu (select Page colors and properties, then General, and type in the new title).  
Click OK and the file should now be saved.  
  

Adding text

 
You can type into your page directly, and the text will appear as the default body text (usually 12 pt 
Times New Roman font).  
It's usual, though, to start off a page with a heading. There are different heading styles in HTML, 
going from 

heading 1
to 



heading 6

Start your page with a heading 1. To do this, first type the wording for your heading. I suggest 
'Netscape Composer Exercise'.  
Then highlight these words (by dragging your mouse over them with the left button held down, or by 
using the arrow keys with the Shift key pressed). At the top left of your page is a box which should 
currently say 'Normal'. This is where you select heading styles. 

 Click on the down arrow and choose Heading 1. Your text should now look like this: 

Netscape Composer Exercise

Now press Return/Enter. You should notice that the entry in the box now says 'Normal' again.  
Add some ordinary text now, for example 'This is an exercise in using Netscape Composer.'  and 
press Return.  
Type 'Formatting text' and turn it into a Heading 2 using the same method as for your Heading 1. 
Press Return.  
  

Formatting text

The text in HTML can be in different styles, just like word-processed text. You can make it bold, 
italicised or underlined, as well as altering the colour, size or font. All these styles can be created 
using the same toolbar as Headings. 

Bold, italics and underlining

The icons for bold, italics and underlining are the three upper case 'A's. Try them out now. Type the 
following sentence into your page:  
This is an example of how bold, italics and underlining can be created in a webpage.  
1. Select the word 'bold' (a single word can be selected by double-clicking on it) and click on the bold 
A.  
2. Select the word 'italics' and click on the italic A  
3. Select the word 'underlining' and click on the underlined A  
4. Click at the end of the sentennce, and press Return.  
The sentence should now look like this:  
This is an example of how bold, italics and underlining can be created in a webpage.  
(Even though you now know how to do it, it's probably a good idea to avoid using underlining in 
webpages, as this could confuse your reader into thinking the text is a hyperlink to another page.) 



Colour, size and font

Now type the following sentence into your page:  
This is an example of how colour, size and font can be changed in a webpage.  
1. Select the word 'colour'.  
2. Click on the down arrow alongside the little black square (black is the default colour).  
3.Choose the red located in row 3, column 2 - hold your mouse pointer over it a moment and note the 
additional information. The code #FF0000 is how HTML represents colours (this one is maximum 
red, no green, no blue). Now click on the red square.  
4. Select the word 'size'.  
5. Click on the down arrow alongside the number 12.  
6. Select10 from the list  
7. Select the word 'font'.  
8. Click on the down arrow alongside the 'Variable width' box.  
9. Scroll down until you find the font called Comic Sans MS, and click it.  
10. Press Return.  
The sentence should now look like this:  
This is an example of how colour, size and font can be changed in a webpage.  
Don't pick anything too fancy and obscure for your font: if the person reading your page doesn't have 
it installed, all the effect will be lost. 

Save Now

Now it's time to save the changes you've made to your webpage. There are three possible ways of 
doing this:  
1. Click the Save button (on top toolbar just above the font box). This is probably quickest, unless 
you're used to using a keyboard shortcut when you're saving a word-processor document.  
2. Select Save (not Save As) from the File menu (top row of toolbar)  
3. Keyboard shortcut: press the Ctrl key (bottom left) and s key on your keyboard at the same time.  
Choose one of these methods to use, and do it now. At intervals through the rest of this tutorial I'll 
prompt you to Save Now, when you should repeat this process. 

Preview Now

You might also like to check at this stage that your new page really is going to look right when it's 
seen on the web.  
Click the Preview button (also located above the font box). Your page will open in a Netscape 
browser window, and you should see that it looks exactly as you intended. At intervals through the 
rest of this tutorial I'll prompt you to Preview Now, when you should repeat this process. If you try to 
preview a page you haven't yet saved, Composer will remind you to save it.  
After previewing, return to the Composer window.  
  

Aligning text



You can move a block of text around on your page using this set of toolbar icons:  

  
The first two act like the tab key on your keyboard, moving a highlighted line or block of text one 
step to the left or right.  
The third icon gives you a drop-down menu from which you can select left, centre or right justify 
(justified text is symmetrically arranged.) Try this out now. Highlight the two sentences below your 
Formatting Text heading. Use the drop-down menu from the third icon to move the lines across tothe 
right, then to the centre of the page and fianally back to their original (left-justified) position. 

Making lists

Lists can be a very useful way of structuring material on a webpage. Again, these can be created 
simply, via the toolbar. Two kinds of list are available: bulleted lists and numbered lists.  
Make a new Heading 2 called 'Making lists'. (See Adding Text section if you've forgotten how.) Press 
return.  
Type the following into your page, pressing Return after each item, but twice after the final one:  
First bullet point  
Second bullet point  
Third bullet point  
Fourth bullet point  

Now use your mouse pointer to select the whole list, and click the Bullet list icon  on the 
toolbar. 

Next, type the following into your page, again pressing Return after every item: 

First numbered point  
Second numbered point  
Third numbered point  
Fourth numbered point  

Select the whole list and click the Numbered list icon  

This is where the Preview feature first starts to be useful. You will notice that in Composer, the 
numbered items are preceded by a hash character (#). 

Preview Now. (You will be prompted to save your changes - click Yes). 

In the browser preview, # has been replaced by appropriate numbers for each item. This is how it will 
look on the web. 

If you run into difficulties making these two lists look right, it may be that you are accidentally 



selecting some of the spaces as well as the text. Make sure you've put a double Return after each list 
before you turn it into a bulleted or numbered one. 

To undo these list styles, simply select the list and click the appropriate toolbar icon again. Try it 

now: select the numbered list and click the  icon. 

Preview Now. 

The numbering has gone. Return to your Composer page, highlight again and click again to restore 
the numbering. 

Preview Now. 

This method can also be used to 'escape' from list format if you find the bullets or numbers 
continuing into text where you no longer want them. 

Making tables

Tables are another very useful way of organising webpage content.  
Type the following heading 2 into your page: 'Making tables', and press Return.  
Find the Table button on the toolbar - it may be immediately above the one you've been using so far, 
or alongside the list icons (depending on the exact version of Composer 4.7 you have, and whether its 
toolbars have been personalised).  Click this: a dialogue box will appear, where you can specify how 
many rows (horizontal) and columns (vertical) you want in your table. You can also choose where 
you want your table to appear (left, right or centre), the width of its border, and how wide you want 
the whole table to be. Other features can be incorporated, but you can investigate those by yourself 
after the tutorial.  
Let's imagine you want to make a table to present an image on your page with a caption underneath.  
Create a table with the following characteristics: 

●     2 rows, 1 column
●     aligned to the right of your page
●     25% of the page (window) width
●     borderline width 1 pixel

Leave all the other entries in the dialogue box unchanged.  
Click apply, then Close. A table like this should appear on your page:  
   

 

 

 



Save Now. 

You could choose to Preview - if you wish to do so, first click in each cell of the table and press the 
space bar. Netscape will not display a table with no content, but is quite happy for the content to be a 
space! If you do this, remember to delete the space when you are ready to put some real content in 
there. 

You can place your cursor in any cell of the table and begin typing. The cell will expand, if 
necessary, to fit the text (unless you’ve chosen to limit the vertical size).  
With your cursor in the top cell, type the following: 'This is where my image will go'.  
Highlight the text you have just typed, and increase its size to 24.  
 Notice how the cell expands downwards to accommodate the text, whilst remaining at 25% of the 
page width.  
Now move your cursor to the bottom cell and type: 'This is where my caption will go'.  
Highlight the text and change it to size 10.  
Just to add the final touch, go back to the top cell, highlight the text, and centre it. This is done via the 

last icon on the right of the style toolbar . Click the little down arrow and select the middle 
option. You should see the text rearrange itself. Centre the text in the bottom cell, in the same way.  
Your completed table should look like this:  
   

This is 
where my 
image will 

go
This is where my 

caption will go

Save Now. 

You can change the appearance of a table at any time by clicking to place your cursor inside the 
table, then going to the Format menu and selecting Table properties.  
Try this now.  Move your table to the left. (Hint: look for "table alignment")  
  

Adding Images

Now add another heading 2 to your page: 'Adding images'. Press Return.  
You will want to illustrate your webpage with images, which can be both decorative and informative. 
Although it's wise not to overdo graphics on a webpage which is also an academic piece of work 
(your tutor probably won't want to be distracted by dancing bears!!) some graphic content will 



considerably enhance your page.  
Images can be used in two ways: as background, and in the body of your text.  
Please note that the only recommended image formats for your course webpages are GIF (for 
diagrams) and JPG (for photos). Other formats will need to be converted before you can use them. 
(You can ask in your Web HTML conference if you need help with this.) 

Background images

Firstly, you need an image to use as background. There are plenty of web sources for free background 
images, or you could make your own. Make sure the image you want to use is in the same folder 
(directory) as the webpage you're making. For this tutorial I would like you to use the background 
image which is already on this page. Right click on the background, and select "Save background as" 
from the menu which pops up. Dont forget to save it to the same place as your webpage. 

Now click on the Image button on the Composer toolbar. Make sure the Image tab is selected, and 
click on 'Choose File'. Use the dialogue box which appears, to locate the background image you have 
just saved (bbh2.jpg) and click 'Open'. Finally, place a tick in the small box marked 'Use as 
background'. Don't make any other changes to the settings in the Image Properties box. Click Apply 
and Close. 

Your new background should appear. If it doesn't, please check back carefully through each step of 
the process. In particular make sure the background image is in the same place on your computer as 
your page file.  
  

Preview Now 

Body images

The procedure for adding an image to the body of your webpage is similar.  
First, download this image to your webpage folder. You will need to right click on it, select "Save 
image as" and make sure you save it to the right folder. This is the same method you will use to save 
images from the web. 



  
  

Now click on Image, then Choose File to locate the image you have just saved (flowers2.jpg), then 
Open.  
This time you should also add some 'alt text' - a caption which shows while the image is loading, and 
also at any time if the mouse pointer is held over the image. This description is also useful if your 
web page is being read by anyone with visual impairment using screenreader software, which will 
read out whatever you've put as the 'alt text' caption.Click the button marked Alt Text/LowRes, 
towards the bottom of the Image Properties box. Type in "photo of flowers", then OK this box, and 
Apply and Close. 

The flower image should now be displayed in your page. Again, if it does not appear, please check 
back carefully through the steps. 

Try holding your mouse pointer over the image to see the alt text you inserted. 

Save Now 

To insert an image into a table, you would first create the table, then place your cursor inside the cell 
where you want to place the image, and use the Image Properties box as before.  
Try it now. Press return twice, to move your cursor below the previous image. Create another table 
exactly the same as the one in the 'Making tables' section, but this time align it to the centre of your 
page. Click in the top cell, then click Images, find the flowers2.jpg file again, add the alt text, and 
insert it.  
Now click in the bottom cell and add a caption in size 14: 'Flower illustration'. Don't forget to centre 

the text, using the alignment button.  

Preview Now 

As you can see, the two styles of presenting images are quite different, and you will have your own 



preference. You may also wish to experiment with different table borders and positions. The 
drawback of placing images in tables is that you cannot choose to 'wrap' text round a table. To align 
text exactly alongside a table, you will need to create a table 100% page (window) size, with 
additional cells for the text.  
To wrap text round an image, all you need do is select from the options available in the Image 
Properties box at the time you insert the image (or afterwards by highlighting the image and clicking 
the Image button). 

When you are adding your own images to a page, remember to move or copy them to the same folder 
as your page file before you add them. It's also sensible to rename them to something you can easily 
type! (Ideally you should choose an 8 character name, followed by .gif or .jgp, all in lower case) 
Mistakes in location or in the name will lead to your webpage showing a red cross or empty space 
instead of an image. 

Remember too that when you publish your webpage, you will need to upload all the image files you 
have used, as well as the HTML page. Images are not embedded into a webpage file as they are into a 
word-processor file. 

Creating Links

Press return, to move your cursor away from the image. Add a heading 2: 'Creating links'. Press 
Return again. 

Save Now 

The use of hyperlinks is what makes web documents different. There are three types of link you can 
make with Composer: 

●     links from one part of your page to another part of the same page.
●     links from one of your pages to another of your pages.
●     links out to a page on the World Wide Web.

Links within the same page

In order to make links within a document, you have to identify both the place you want to link to and 
the place you want to link from. The destination of a link is known in Netscape as a target (other 
editors may refer to them as anchors, or names).  
The most useful internal link is one which takes your reader back to the top of the page. 

Scroll to the top of the page you are making and place your cursor at the very start, before the 
Netscape Composer Exercise heading. Click the Target button (on the toolbar, next to Image). A 
dialogue box will appear, asking you to give the target a name. Call it 'top', and click OK. This icon: 

 will appear at the point you want to link to. (It will not show up in the real page.)  



Now move your cursor to just below your "Creating links" heading. This is where you want to link 
from.  
Type the words 'Back to the top', highlight them, and click the Link button on the toolbar (next to 
Target). In the dialogue box which appears, you will see a list of targets, which at the moment 
contains only one item - 'top'. Select this and click OK.  
You will see that your typing has changed to blue, underlined text - you have turned it into a link.  
To test the link, you need to view the page in the browser. 

Preview Now 

Click on the blue underlined link, and it will take you to the top of the page.  
You probably noticed that the link turned red, briefly, as you clicked on it, and if you now press 
Reload on the browser toolbar, to give an updated view of the page, the link will have turned purple. 
These are the default colours for link text, active links and visited links respectively.  
If you wish to customise these colours, you can do so via Composer's Format menu. Select 'Page 
Colors and Properties', then 'Colors and Background'. Clicking on any of the colours shown will 
bring up a palette from which you can choose a different colour. This is something to explore after 
the tutorial. You'll see there is also an option here to select an overall background colour, if you don't 
wish to use an image. 

Links between your pages

First of all, you need to make a second page to link to.  
Click the New button on the Composer toolbar (just above the heading style box), then click 'Blank 
Page'.  
(Alternatively, you could select this from the File menu.) Save this new page straight away, in the 
same folder as your main page and your images, with the filename second.htm. When you are 
prompted to give the page a title, call it 'Second Page'.  
There is no need to type any text into this page yet, as you are just using it to practise linking. 

Go back to your main page, and type 'Go to second page' underneath the previous link you made. 
Highlight those words, and click the Link button. This time you have no target to link to, so you need 
to identify your destination by its filename. Into the box marked 'link to a page location or local file', 
type the filename of the page you have just made: second.htm, then click Apply and Close.  
Your text should again have turned blue and underlined. 

Preview Now 

When the preview is loaded, click the link and check that it does indeed take you to the second page 
you just made.  
Now you need a way to return to the main page.  
Go back to the Composer version of the second page, press Return, and type 'Return to main page'. 
Make those words into a link, entering tutorial.htm as the name of the file you want to link to. 

Preview Now 



Click Reload on the browser toolbar, so that you see your second page with the link added. You will 
notice that the link text is purple, because the main page is somewhere you have already been - a 
visited link. Click the link and confirm that it takes you back to the main page.  
  

Links to other websites

The main advantage of hyperlinking is that it allows your reader to move from your page to any other 
page on the web, with a single click. You are now going to insert a link to the BBC news site.  
Go back to your main page in Composer, press Return, and carefully type the following URL:  
http://news.bbc.co.uk/  
You may find it easier and more reliable to cut and paste URLs: highlight the URL here, press ctrl 
and c together to copy it onto your windows clipboard, then go to the Composer page, click where 
you want the URL to appear and press ctrl and v together to paste it in. (Or you could use the 'copy' 
and 'paste' commands from the Edit menu, if you are more familiar with that method.)  
Press Return.  
Highlight the link, click the Link button, and type (or paste) the same URL into the box marked 'link 
to a page location or local file', click Apply, then Close.  
You should see that the URL has turned into a link. Before you test it, though, you are going to create 
the same link in a more elegant way.  
Press Return again, and type in the following text:  
This is a link to the BBC news site.  
Now highlight only the words 'BBC news site' and turn them into a link, using the same procedure as 
before (i.e. clicking Link and typing in the URL, then pressing Apply and Close). You should see that 
only the selected words have turned into a link, leaving the rest of your sentence as normal text. This 
is the way you will usually want to make your outside links.  
If you ever find text turning into a link when you don't want it to, highlight the offending text and 
select "Remove link" from the Edit menu. 

Preview Now 

When the preview has loaded, check that the link really works. Depending on how you have your 
browser set up, clicking the link may automatically launch your Internet connection, or you may need 
to connect to your ISP first. 

If the link does not work, check back carefully through the steps. Of course there's always a risk that 
the site itself is not working, for some reason. If you suspect this may be the case, try to access the 
site with your usual browser method. You could then try creating a link to a website you know is 
working, instead.  
  

Other features

Press Return, and add 'Other features' as a heading 2. Press Return again.  



Composer offers many other features which you will be able to explore on your own when you have 
more confidence and more time. These are the ones most likely to be of use when you are preparing 
assignment webpages. 

Spellchecking

Paste the following paragraph into your page, below a heading 3 which says 'Spellchecking':  
  

Even if yur spelling is normaly good, it's easy for mistakes to creep in when yu are 
typing fast. Thats why it is always sensible to run the spelchecker before you submitt 
your assignement - or put yuur page up onteh web for teh world to see!

Reminder: to copy and paste, highlight the extract, press ctrl and c together, switch to your webpage, 
press ctrl and v together. 

Now select the paragraph in your webpage, and click the Spelling button on the toolbar. The 
spellchecker will underline any dubious words, and offer you replacements. In a couple of cases, you 
will need to type in the replacement yourself, and in the case of thats, you will have to select the 
second alternative offered, not the first. Note that a spellchecker will not pick up every mistake - you 
will still need to proofread the finished page yourself. 

There is an Edit Dictionary button within the spellchecker which allows you to add any words it does 
not recognize, if you are sure of their spelling. Your own name may be an example. 

Horizontal bar

You can add a horizontal divider to your page by clicking the H.Line button on the toolbar. This is a 
simple, but useful design feature. Try adding one now, below the spellchecked paragraph. Then press 
Return. Type underneath: 'This is what happens when I click H.Line.' Then add another horizontal 
divider underneath the words, and press Return. 

Viewing and editing the HTML source code

Sometimes you will need to look 'behind the scenes' at the code Composer has been writing for you 
in response to all those clicks and presses! You may want to work out why something in your page is 
not functioning as it should, or you may want to add in some code for an extra feature not available 
automatically in Composer. 

Click the View menu on the upper toolbar, and select Page Source. Composer will display all the 
HTML source code for that page. If you are taking TU170, you should be able to recognise some of 
the tags from earlier exercises.  
Scroll down to the bottom of the Page Source window: can you see the coding for your heading 3?  
  



<h3>  
spellchecking</h3>

and for the horizontal divider? (hr stands for horizontal rule) 

<hr WIDTH="100%">

You can search the source code for a particular detail, by pressing ctrl and f together. Try this now. 
See if you can find the code which inserts the picture of flowers: type 'flowers' into the Find box 
which pops up. When you find it, copy and paste the whole line of code into your webpage, under a 
heading 3  which says 'Viewing page source'. It should look like this: 

<img SRC="flowers2.jpg" ALT="photo of flowers" height=239 width=334>

img SRC stands for 'image source'. 

Although you can copy from this viewing window, you cannot use it for editing. Close the page 
source window and return to your own page. Press the Edit menu on the upper toolbar, and select 
HTML Source. You will be prompted to save the page if you haven't already done so. 

A dialogue box will open, asking you which application you wish to use for editing. Use the down 
arrow to locate your copy of WordPad (it will usually be in Accessories, inside Program Files, on the 
C drive). Click Open.  
You will see the same page source again, but this time it opens in a WordPad window, where you can 
edit it. 

If this action produces an error messge (unable to launch external editor error code=11) you may 
need to use an alternative method. In the Tools menu, select HTML Tools, then Edit HTML Source. 
The source code will appear in its own window. 

In the page source, find the heading 3 which says 'Viewing page source'. Insert your cursor between 
the first two words, and type in 'and editing' - you'll need to check the spacing between words is 
correct.  
Press ctrl and s to save the changed file (or select Save from WordPad's File menu). Close the 
WordPad window. 

When you return to your page in Composer, you will be prompted to reload it to see the changes. 
Accept this option, and you will see that the words have been added to your heading. 

Of course it's unlikely you would want to add text this way, but the procedure is the same for any 
alterations you wish to make, such as adding a mailto: link, so that people can email you from your 
webpage.  
If you want to try this later, the code to add is: 



<A HREF="mailto:you@yourname">mail me</A>

Put your own email address in, in place of you@yourname, & any text you like instead of mail me.  
Then when the person reading your page clicks on 'mail me' a form will open for them to send you an 
email. 

Getting help

If you need a reminder of the basic procedures in Netscape Composer without having to work 
through the tutorial again, there are built-in help files - just click on Help on the upper toolbar, and 
select 'Help Contents'. 

You should also have a Web HTML help conference associated with your course, where tutors and 
fellow students will be able to assist you with problems. 

That's the end of the tutorial. Finish your webpage by typing: 'I have now completed this exercise' in 
bright blue size 14 and save it. Click here to see what your finished page should look like. 

Happy  "Composing"! 

Back to the top

 
acknowledgements:  
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Resource 

Netscape Composer tutorial

 

The Composer tutorial, which you can download from the link in the Where 
next? box at the bottom of this page, is a zip file. This is a way of combining 
several files into one, and at the same time compressing them all so they 
take up much less space. It is a special kind of zip file - a self-extracting one 
(you don't need to have zipping software to extract the files that have been 
zipped up).

If you are using Internet Explorer, when you click on the link to the file a 
File download dialogue box will appear asking if you want to open the file or 
save it to disk. Choose save to disk and download it to your desktop.

If you are using Netscape, when you click on the link to the file a Save As 
dialogue box will appear. Download the file to your desktop.

Once you have downloaded the file an icon named composer.exe will 
appear on your desktop.

 

 Picture - 
 

 

 
To unzip (extract) the files you need to double click on the composer.exe 
icon and a dialogue box will appear.
 

 Picture - 
 

 

 

By default the files will unzip to a folder called composer on your desktop: c:
\windows\desktop\composer. However, with some Windows settings 
(especially if you are using Windows 2000 or Windows NT) this may not be 
a valid filepath and you may need to specify a new one by overwriting the 
highlighted text in the dialogue box. If you want the files to be placed 
somewhere other than a folder named composer on your desktop you will 
also need to specify a new filepath.

Once you have chosen the location you want the files to unzip to, click on 
'Unzip' in the dialogue box. The following files will be placed in your chosen 
location.

 

 Picture - 
 



 

 

If you have put the files somewhere other than a folder called composer on 
your desktop - or if they didn't appear on your desktop as they should have - 
you can find them quickly from the Start menu using F ind, then Files or 
folders.

In the Find: All Files dialogue box that appears enter nsc.htm in Named: 
and click Find now.

If you have successfully downloaded the tutorial it should appear in the list of 
files.

To start the tutorial you need to open the file nsc.htm in your browser.
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Resource 

Good web design

The vocabulary of web design

 

In the preceding tutorial you learned the very beginnings of web design, in 
the use of HTML to create headings, lists and links. In the first few years of 
the Web, that was all most pages contained, and many useful pages today 
use nothing else. They are sufficient for presenting structured content.

As the Web has become more commercial and as sites have tried to attract 
large numbers of viewers, designers have tried to use some of the design 
principles from print advertising combined with the kinds of movement and 
interaction made possible in electronic media. This has required a lot of 
extension to basic HTML. Some of this is done by adding plug-ins, or by 
including little bits of programming (using Java and JavaScript, which are 
programming languages designed for the Web), or by pushing HTML 
structures to their limits.

Tables appeared quite early in the development of HTML, but they are now 
used by designers in ways their inventors might never have envisaged. The 
basic HTML principles you learned have no way of displaying text or 
graphics in columns, and very limited ways of controlling spacing. Designers 
now use tables within tables within tables to overcome these limitations. 
Mostly this is done automatically, with the more sophisticated HTML editors.

For example, the T171 website was originally done in this way. The 
illustration below shows how the different parts are contained within several 
nested tables. One result of this is that if you looked at the HTML source for 
such pages you would find that it is very complex and difficult to understand.

 

 Picture - Example web page using nested tables
 

 

 

Another approach is to use 'frames' which divide the browser window into 
two or more independent panes. They are a much later development of 
HTML and are not supported by earlier browser versions. Their major 
disadvantage is that they disrupt your bookmarks, which may point to the 
home page of a set of framed pages rather than to the content you intended 
them to point at.

Nonetheless, there are lots of simple things you can do to enhance the 
design of your website, without the need for sophisticated tools. Most of the 
following are easy to do with the more common HTML editors:

 



 

●     Simple tables to put text or illustrations into columns and control their 
placement, or to produce navigation bars.

●     Judicious use of colour, for backgrounds, text and cells of tables (but 
not all browsers support coloured table cells).

●     Use of typefaces, sizes and styles other than the standard ones to 
add interest and style.

●     Cautious use of illustrations to liven up a page.
●     Use of templates to help keep related pages in a website consistent.

 

Some principles of good web design
Responsiveness is crucial

 

How many times have you sat waiting for a website to appear, while several 
large graphic images or other clever devices like animations or sounds 
slowly come across? The results might eventually be stunning visually, or 
cute or amusing, but if the viewer has given up before they have appeared, 
or is annoyed at the delays, you might not get many repeat visits.
 

Present a clear, simple structure

 

Some websites are clean and simple. It is obvious what they contain and 
what the viewer can do on them. Others are so full of little bits and pieces, 
several of which may flash and compete for your attention that you do not 
know where to begin.
 

Use colour to enhance not distract

 

Colour can clearly separate different parts of a page, marking its structure, 
and effective use of coloured text can distinguish different functions and 
draw attention where it is needed. On the other hand, some web sites use 
many strong garish colours which hide the structure and make reading 
difficult. In particular, if you want to cater for the large number of people with 
colour blindness or limited vision, make sure that there is good contrast 
between type and its background colour.

 

Use a consistent style from page to page

 

Use the same general layout, typefaces and structure on related pages of a 
website, so that when users go from one to the next they don't have to work 
out a new structure each time. Create a template to help keep your pages 
consistent. This might be nothing more than copying the first page you have 
designed and replacing its contents with the contents of later pages.
 

Provide clear, consistent navigation tools to link different pages



 

Once you are clear what your site structure will consist of, create a 
navigation bar or even a simple table of contents, and copy it onto all the site 
pages so viewers can find their way round easily. Books have evolved a set 
of devices for this purpose: title pages, contents pages, headers and footers 
on each page, an index. A complex website needs devices with similar 
functionality. Make sure you have links to parent organization sites, authors, 
dates, etc.
 

Websites for further exploration

 

An excellent discussion of many aspects of design for websites is given in 
the Yale Style Manual - Interface Design for the WWW developed by the 
Center for Advanced Instructional Media (CAIM) at Yale University. It is 
worth browsing through for general principles of design, or careful reading if 
you want to get serious about the subject. It includes good discussions of 
the graphical structure of web pages, and many other topics.

Another site with some useful hints is Jakob Nielsen's website, useit.com. 
Some of the more interesting pages on it are the Top Ten Mistakes in Web 
Design and How Users Read on the Web.
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Resource 

The T171 website

 

The course website is the main component of T171. It is quite large, but we 
have tried to make it easy to use. At the bottom of each page there is a 
'Where next' link which shows you where we think you should go next. 
Obviously you won't want to follow all of these in one session. You therefore 
need to decide how long you are going to spend in each study session, and 
make sure you know how to get back to the place where you end your 
session. One way of doing this is to use your web browser's Bookmarks or 
Favorites facility. You can bookmark a page on the T171 website (or add it 
to your Favorites) by selecting Add to Bookmarks (Favorites). When you 
want to return to the same page, you will be able to select it from your list of 
bookmarks or favorites.
 

Ids and passwords

 
We have tried to keep the number of passwords and ids you need to a 
minimum. Even so you will still need two sets of them:
 

 

1.  Your Internet access id and password. This will have been provided 
by your ISP. This is the id and password you enter when you connect 
to the Internet.

2.  Your Arab OU computer username and password. This is the id you 
will need in order to get into the T171 website, FirstClass and to 
submit your assignments.

 

Navigation

 

The T171 home page has the URL http://t171.open.ac.uk/t171/ (a URL is 
an Internet address). From here you can go to the Welcome section, to any 
of the three modules or to the assignments page. Each of the modules has a 
front page which lists the contents of that module. Each module is further 
divided into the sections of study.

There are a number of ways you can navigate your way around the site. 
Firstly, when you are in any page there is a blue bar down the left side, with 
some buttons on it. These are:

 

 

Clicking on the Home button takes you back to the T171 
home page. You can navigate from here to all the main 
components of the course, as well as view a plan of the 
contents of the course (printed and web-based) called 

Course Map. 



 

Clicking on the appropriate module number will take you 
to the module's contents page. 

 

Clicking this button will take you to a page where all of 
the course dates are listed. Within the Calendar there 

are links to the study guides for each section. 

 

The Assignments button will take you to a page from 
which you can access all the TMAs. 

 

The Conferencing button will take you to your FirstClass 
'desktop' using the browser interface. You will be asked 
for your FirstClass user ID and password. Once this has 

been authenticated you will see your FirstClass 
'desktop' which is your communications centre. From 
here you can send messages, view messages in your 
mailbox, go into your tutor group conference, access 

other conferences, and so forth. 

 

This button will take you to a diagram of the structure of 
the website, which shows your progress through the 

course, i.e., the proportion of pages you have ticked as 
'done'. 

 

The Search button will take you to a search engine, 
which will allow you to search the T171 website for 

particular words or phrases. 

 

This takes you to an alphabetical list of selected key 
words and phrases used in the course with their 

definitions. 

 

As mentioned previously, the website also uses colour coding to indicate 
which material is current, and so on. Each module has a contents page, 
which will indicate what the current state of play is for the material in that 
module. Material can be in one of three states, described below:

Previous work: This is material, which is available, but which you should 
have already studied. It will have a blue symbol next to the linked text.

Current work: This is the material to which the current study guide refers. It 
will have a green symbol next to the linked text.

Future work: This is material which goes beyond the current work, but 
which is nonetheless available on the site, so you can work ahead if you 
want to. It will have a purple symbol next to the linked text

This is not an unguided site, in which you are simply left to find your own 
way around. Most pages have a 'Where next' link at the bottom, which will 
take you to the next page in the sequence.



 

Structure of the website

 

Like many websites, the T171 website is arranged in a hierarchical fashion; 
that is, its pages are on different 'levels' in the structure. The top level in this 
hierarchy is the T171 home page. From this you can access the Welcome 
material, and each of the modules.

The modules each have their own contents page, which provides a listing of 
the material in that module. The material in each module is divided into 
sections. For instance, Module 1 has nine sections, most of which relate to a 
specific chapter of the set book. Each section is then further divided into 
separate pages, or segments, which provide the actual material, much of 
which consists of activities. Sometimes there will be a layer of further 
material below this.

All this may sound a bit confusing, but as well as the 'Where next' link on 
each page, there is also a contents list at the top of each page which has 
links to the other pages in the same section. This is in addition to the ever-
present navigation buttons described above. So you should always have a 
feel for where you are in the material, and how to get to other relevant pages.
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The Course Overview

 

The Course Overview button appears in the blue sidebar of every page so 
you can link to it at anytime. It gives you a diagrammatic summary of the 
whole of the T171 website - but don't take it too literally! The aim is to give 
you an alternative graphical way of looking at the T171 website to the 
Course Map, which looks more at the course as a whole, and the module 
indexes, which are linear in nature.

In the Course Overview diagram, each sub-section is represented by a disk, 
its size represents the relative number and length of web-pages in that sub-
section, so you can get a rough idea of the amount of reading in each 
section of the module. Please note you can't navigate from this diagram.

If you click the 'Done' button (see below) as you finish each section page, 
your progress through each module will be shown in the progress bars 
towards the top of the diagram.

 

The 'Done' button

 

In the 'Where next' box at the bottom of every section page there is a 'Done' 
button. When you click on this a tick will appear. This is meant to help you 
keep a record of which pages you have studied and you can see your 
progress in the Course Overview.

As you click pages as 'done' this is stored in the website and shown in the 
progress bars on the Course Overview. As you work through the course and 
click the pages you will see the bar for that module fill up until you have 
marked them all as 'done'. (But note that the fill actually jumps up in 5% 
chunks rather than for each individual page.)

This facility is for your use only - no-one else can see your progress - not 
even your tutor. If you don't click on the Done button on a page then that 
page will not be recorded. (At the moment it isn't possible to undo a page). 
This facility is simply to give you a visual way of charting your progress 
through the website much in the way you might use a highlighter pen, post-
its or slips of paper in a book or magazine to flag bits you had read.
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Viewing the T171 website

 
You have a certain amount of control over how you view these web pages. 
This site was designed to be viewed with the:
 

 

●     Resolution set to 800 x 600 pixels. (You can set the resolution via the 
Start menu on your PC.)

●     Colour palette set as high as possible, i.e. High colour (16 bit) or True 
Colour (24bit). (Again, set via the Start menu on your PC.)

●     Font size set to medium or 12pt. (Set using your browser's Options or 
Preferences settings.)

 

To change the Resolution and Colour palette settings

 

Go to the Start menu on your PC, then to Settings and then Control panel. 
Double click the Display icon, click the Settings tab. You should be able 
change the Resolution and Colour palette settings here.

Note: not all computers can be adjusted.

 

To change the font size

 

●     In Internet Explorer go to View on the browser tool bar, then to Text 
Size, then select Medium.

●     In Netscape Navigator go to Options or Edit on the browser toolbar, 
go to Preferences, then find where the Font settings are specified 
and select 12pt.

 

 
If you are finding the text too small to read easily, there are two ways of 
making it appear larger:
 

 

●     You could change the resolution of your PC to 640 x 480. (This is 
preferable as this will make everything appear larger on the screen.)

●     Or you could increase the font size in your browser. (This will only 
affect the text, the images will remain the same size and those which 
contain text could still be difficult to read.)

 

Cache



 

The web pages you view are stored as 'temporary internet files' in the Cache 
on your computer. You can change the preferences for the Cache to ensure 
that you are viewing the latest versions of these pages rather than your 
stored versions. The options are Verify Documents: 'Once per Session', 
'Every Time', 'Never. Once per session should be adequate.
 

 

●     In Netscape Navigator go to Options or Edit on the browser toolbar, 
go to Preferences or Network Preferences, then find the Cache 
settings in the menu under the 'Advanced' heading.

●     In Internet Explorer go to Tools on the browser tool bar, then go to 
Internet Options. Then click either the Advanced or the General tab 
(depending on which version you have), and click on Settings .

 

 
Alternatively, if you suspect that you are not viewing the latest version of a 
page, you should click on the Refresh button (Internet Explorer) or the 
Reload button (Netscape Navigator).
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Offline versions

 

The modules from the T171 website are provided on the Study Calendar 
page for offline working. The offline version is not a full version of the online 
site, e.g. study guides, the search facility and other interactive elements are 
not included.

The first file (Mod1a.exe) is the biggest and must be downloaded first as it 
contains the file structure of the website. It may take several minutes to 
download this file. The subsequent files should be much faster.

The online site is the definite version of the course. 

 

Downloading the offline version

 
You may find it helpful to print out these instructions at this point and refer to 
them as you download the files.
 

 

1.  Right click on the link for the file you wish to download and select 
'Save Target As' (IE) or 'Save Link As' (Netscape).

2.  A 'Save As' screen is displayed. Choose the directory you want to 
save the file in and click 'Save'.

3.  Once the download is complete go offline. Use Windows Explorer to 
locate the file you have downoaded.

4.  Double-click on the file. A dialogue box will appear.
5.  Click 'Unzip'. The file will be unzipped and copied to a folder on your 

hard disk called c:\arabou.
6.  When the progress bar is complete click 'OK' and then 'Close'. (This 

may happen automatically, depending on your setup.)

 

 You have now installed the offline version of the file you downloaded.
 

Using T171 offline
 To open up the homepage:

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


 

1.  Open your browser. (Your setup may automatically start your ISP 
connection. You will need to cancel this before proceeding.)

2.  From the menu choose 'File' and then 'Open...' ('Open Page' in 
Netscape).

3.  Choose the file c:\arabou\index.htm. You can type this in or use the 
browse facility to choose the folder t171 then choose the file index.
htm.

4.  Once you have chosen the correct file click 'OK'. The T171 
homepage will open in your broswer window.

5.  You can add the offline homepage to your 'Favorites' (or 'Bookmark' it 
in Netscape) to make it easy to find.

 

 Remember that the online site is the definitive version of the course.
 

 
  
  
  

  
Click the back button in your browser window to return to the 
previous page.  
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Study Calendar and Study Guides 

Study Calendar

 

Module 1 

Module 2 - see below

Module 3 

 

 

The calendar below suggests a study pattern for Module 2 that should 
enable you to complete each of the assignments by the allocated cut-off 
dates. Clicking on the assignments or the section links will take you to the 
appropriate part of the website.
 

T171 offline

 

Offline versions of Modules 1, 2 and 3 are provided below for downloading. 
Instructions on downloading are provided online - please read these first. 

Offline structure - download this file first. You need it in order to view the 
website offline.

Module 1 - this file contains the homepage and Module 1 content.

Module 2 - this file contains Module 2 content.

Module 3 - this file contains Module 3 content.

 

Module 2

Study 
Week 

Start 
Date 

Course Material and 
Assessment 

Study Guides 

11 Dec 18 About Module 2 Study Guide 6 

12 Dec 25 Section 1 

13 Jan 01 Section 2 Study Guide 7 

14 Jan 08 Section 3 

15 Mar 05 Section 4 Study Guide 8 

16 Mar 12 Section 5 

17 mar 19 Section 6 Study Guide 9 

http://arabweb1.open.ac.uk/t171/redirect.cfm?File=69033D7B-D6A4-4B3B-91DA1AA59AFEAAE8.cfm
http://arabweb1.open.ac.uk/t171/zips/mod1a.exe
http://arabweb1.open.ac.uk/t171/zips/mod1b.exe
http://arabweb1.open.ac.uk/t171/zips/mod2.exe
http://arabweb1.open.ac.uk/t171/zips/mod3.exe


18 Mar 26 Section 7 

19 Apr 02 Section 8 QUIZ_02

TMA03 cut-off date May 16, 
2005 

Study Guide 
10 
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Calendar and Study Guides 

 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 6 - Weeks 11 and 12

 
This study guide tells you what you should be doing in Weeks 11 and 12 of 
T171.
 

About Module 2

Read the section About Module 2 including all of the segments. 

Contribute to the discussion in your Tutor Group conference 

Module 2 Section 1: What is the Net anyway?

Read Section 1: What is the Net anyway? including all of the 
segments. 

Do the Exercise - exploring the Internet 

Do the Exercise - exploring cyberspace 

Contribute 
to 

the discussion in your Tutor Group conference 

Look at TMA03 so that you know what you are working towards 

  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Study Calendar and Study Guides 

 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 7 - Weeks 13 and 14

 
This study guide tells you what you should be doing in Weeks 13 and 14 of 
T171.
 

Module 2 Section 2: ARPANET - the beginnings

Read Chapters 4 - 7 of A Brief History 

Read Section 2: ARPANET: the beginnings including all of the 
segments 

Do the Exercise - finding and using a primary source 

Contribute 
to 

the discussion in your Tutor Group conference 

 

 

Module 2 Section 3: Making the Net work

Read Chapters 8 and 9 of A Brief History 

Read Section 3: Making the Net work including all of the segments 

Contribute 
to 

the discussion in your Tutor Group conference 

Look at TMA03 so that you know what you are working towards 

  
  
  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


  
Click the Back button in your browser window to return to 
the previous page  
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Study Calendar and Study Guides 

 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 8 - Weeks 15 and 16

 
This study guide tells you what you should be doing in Weeks 15 and 16 of 
T171.
 

Module 2 Section 4: From ARPANET to Internet

Read Chapter 10 of A Brief History. 

Read Section 4: From ARPANET to Internet including all of the 
segments 

Do the Exercise - addresses, packets and routes 

Contribute 
to 

the discussion in your Tutor Group conference 

 

 

Module 2 Section 5: Mass networking and its culture

Read Chapters 11 - 13 of A Brief History 

Read Section 5: Mass networking and its culture including all of the 
segments 

Contribute 
to 

the discussion in your Tutor Group 

Look at TMA03 so that you know what you are working towards 

  
  
  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


  
Click the Back button in your browser window to return to 
the previous page  
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 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 9 - Weeks 17 and 18

 
This study guide tells you what you should be doing in Weeks 17 and 18 of 
T171.
 

Module 2 Section 6: The development of the World Wide Web

Read Chapter 14 of A Brief History (optional) 

Read Chapters 15-16 of A Brief History 

Read Section 6 The development of the World Wide Web including 
all of the segments 

Do the Exercise - pinpointing the explosion of the Web 

Contribute 
to 

the discussion in your Tutor Group conference 

 

 

Module 2 Section 7: Global Documents

Read Section 7: Global Documents including all of the segments 

Do the Exercise - understanding and comparing search engines 

Contribute 
to 

the discussion in your Tutor Group conference 

Look at TMA03 so that you know what you are working towards 

  
  
  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/


  
Click the Back button in your browser window to return to 
the previous page  
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 Study guide 1  
 Study guide 2  
 Study guide 3  
 Study guide 4  
 Study guide 5  
 Study guide 6  
 Study guide 7  
 Study guide 8  
 Study guide 9  
 Study guide 10  

  

Study Guide 10 - Week 19

 This study guide tells you what you should be doing in Week 19 of T171.
 

Module 2 Section 8: Epilogue

Read Section 8: Epilogue including all of the segments 

Do the Exercise - Contested space: the Internet and Society 

Contribute to the discussion in your Tutor Group conference 

Complete and submit TMA03 

  
  
  

  
Click the Back button in your browser window to return to 
the previous page  
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Study Calendar and Study Guides 

Study Calendar

 

Module 1 

Module 2 

Module 3 - see below

 

 

The calendar below suggests a study pattern for Module 3 that should 
enable you to complete TMA04 by the allocated cut-off dates. Clicking on 
the assignment or the section links will take you to the appropriate part of 
the website.
 

T171 offline

 

Offline versions of Modules 1, 2 and 3 are provided below for downloading. 
Instructions on downloading are provided online - please read these first. 

Offline structure - download this file first. You need it in order to view the 
website offline.

Module 1 - this file contains the homepage and Module 1 content.

Module 2 - this file contains Module 2 content.

Module 3 - this file contains Module 3 content.

 

Module 3

Study 
Week 

Start 
Date 

Course Material and 
Assessment 

Study Guides 

20 Apr 09 About Module 3 Study Guide 11 

21 Apr 16 Section 1 

22 Apr 23 Section 2 Study Guide 12 

23 Apr 30 Section 3 

24 May 07 Section 4 Study Guide 13 

25 May 14 Section 5 

26 May 21 Section 6 Study Guide 14 

http://arabweb1.open.ac.uk/t171/redirect.cfm?File=69033D7B-D6A4-4B3B-91DA1AA59AFEAAE8.cfm
http://arabweb1.open.ac.uk/t171/zips/mod1a.exe
http://arabweb1.open.ac.uk/t171/zips/mod1b.exe
http://arabweb1.open.ac.uk/t171/zips/mod2.exe
http://arabweb1.open.ac.uk/t171/zips/mod3.exe


27 May 28 TMA04 cut-off date 
June 4, 2005 

28 Jun 04 End of course revision 

Final Exam Period Will be announced 
to you officially 
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Study Guide 11 - Weeks 20 and 21

 
This study guide tells you what you should be doing in Weeks 20 and 21 of 
T171.
 

About Module 3

Read the section About Module 3 including all of its segments. 

Read Chapters 1 and 2 of Blown to Bits. 

Do the Exercise - concept maps 

Contribute to the discussion in your Tutor group conference 

Do the Self-Assessment Questions in the section summary. 

 

 

Module 3 Section 1: Organization to Individual - richness versus reach

Read Section 1: O-2-I: richness vs. reach including all of the 
segments. 

Read Chapter 3 of Blown to Bits. 

Do the Exercise - the suitability of products for selling online. 

Contribute 
to 

the discussion in your Tutor Group conference 

Do the Self-Assessment Questions in the section summary. 

Look at TMA04 so you know what you are working towards. 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Study Guide 12 - Weeks 22 to 23

 
This study guide tells you what you should be doing in Weeks 22 to 23 of 
T171.
 

Module 3 Section 2: O-2-I - deconstruction

Read the extracts from Chapter 4 of Blown to Bits as directed 

Read Section 2: O-2-I - deconstruction including all of the 
segments 

Do the Exercise - looking at richness and reach 

Contribute 
to 

the discussions in your Tutor group conference 

Do the Self-Assessment Questions in the summary section 

 

 

Module 3 Section 3: O-2-I - disintermediation

Read the extracts from Chapter 5 of Blown to Bits as directed 

Read Section 3: O-2-I - disintermediation including all of the 
segments 

Do the Exercise - examining e-commerce operations 

Contribute 
to 

the discussion in your Tutor Group conference 

Do the Self-Assessment Questions in the summary section 

Look at TMA04 so you know what you are working towards 

 

 

  
  
  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Click the Back button in your browser window to return to 
the previous page.  
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Study Guide 13 - Weeks 24 and 25

 
This study guide tells you what you should be doing in Weeks 24 and 25 of 
T171.
 

Module 3 Section 4: Organization to organization

Read Chapter 9 of Blown to Bits 

Read Section 4: Organization to organization including all of the 
segments 

Do the Exercise - developing a concept proposal 

Contribute 
to 

the discussion in your Tutuor Group conference 

Do the Self-Assessment Questions in the summary section. 

 

 

Module 3 Section 5: Individual to organization

Read extracts from Chapter 10 of Blown to Bits 

Read Section 5: Individual to organization including all of the 
segments 

Do the Exercise - investigating I-2-O transactions 

Contribute 
to 

the discussion in your Tutor Group conference. The activity 
in your Tutor Group is an important part of TMA04 

Do the Self-Assessment Questions in the summary section. 

Look at TMA04 so that you know what you are working towards. 

  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
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Study Guide 14 - Weeks 26 to 33

 
This study guide tells you what you should be doing in Weeks 26 to 33 of 
T171.
 

Module 3 Section 6: Individual to individual

Read Section 6: Individual to individual including all of 
the segments 

Do the Exercise - Exploring online auction sites 

Contribute to the discussion in your Tutor group conference. 
The activity in your Tutor Group is an important 
part of TMA04. 

Do the Self-Assessment Questions in the section 
summary 

Complete and 
submit 

TMA04 

Revise for the examination. 

  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Study Guide 1 - Weeks 1 and 2

 
This study guide tells you what you should be doing in Weeks 1 and 2 of 
T171.
 

About Module 1

Read the section About Module 1 including all of the segments 

 

 

Module 1 Section 1: Background material

Read Section 1: Background material including all of the 
segments 

Do Exercise - note taking 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Copyright © 2002 
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Module 1 Section 1 

1.1 Background - introduction

 

This section, unlike most others in this module, is not based on Accidental 
Empires. Instead, it aims to provide you with sufficient background 
knowledge to understand and appreciate the rest of the material. You are 
not expected to understand the workings of a computer in detail but you will 
require a knowledge of the various components of a typical computer, and 
what their functions are. This section will therefore act as your starting point, 
and the remainder of the module will detail how personal computers (PCs) 
came to have their present structure and functionality.
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Module 1 Section 2 

2.1 Intel and the microprocessor - introduction

 

Intel IBM

 

Bob Noyce Gordon 
Moore

 

Microprocessor

 

Based on Accidental Empires, Chapter 3, ' Why they don't call it Computer 
Valley'.

In any historical account it is always difficult to know where to start. If you 
jump straight into the middle of the story you may miss vital historical points 
that reveal how the present situation came about, or you may not 
understand the references that are being made. Alternatively, if you go back 
too far you can be swamped in detail. The history of the PC industry begins 
with the development of the first microprocessors. But to put this 
breakthrough into context I must first say a few words about mainframe 
computers, and then the next segment will provide some of the earlier 
history of computing in order to set the scene for what follows.

In this course, when we speak of a computer we usually mean the personal 
computer (PC). Before PCs became available, 'computers' meant 
'mainframes'. Mainframe computers are large machines that have to be 
housed in special air-conditioned rooms. Mainframes can carry out different 
tasks for several people at the same time, but they have to be operated by 
specialists, so that ordinary users have only limited access to them. In the 
heyday of mainframes, they were typically very expensive, costing $100,000 
upwards, often into the millions. Unsurprisingly they were sold in small 
numbers, and each mainframe had software tailored to the needs of its 
customer. Maintaining the mainframes and their software was a major task, 
which was often undertaken by the same company that sold the machine.

Thus the customer and the supplier entered into a long-term relationship 
once a mainframe had been bought. In the past the majority of these 
machines were supplied and serviced by one company, IBM.

Today mainframes still operate in many companies, public institutions and 
universities, where they perform tasks that require a lot of computational 
power. These tasks have changed little over the years, and so some 
mainframes are still running the same software with which they were 
originally supplied.

Personal computers, on the other hand, are relatively cheap, costing around 
$1500 or less, and are used by a wide variety of people who operate them 
directly. They are sold in large numbers and they utilize commonly available 
software. Personal computers are also replaced frequently, which means 
that the supplier-customer bond, which is so important in the mainframe 
business, is less important with PCs.



This history begins when mainframes were dominant, but starts with the 
seed that led to the PC revolution - the microprocessor.

 

 Do Read the whole of Accidental Empires, Chapter 3.
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Study Guide 2 - Weeks 3 and 4

 
This study guide tells you what you should be doing in Weeks 3 and 4 of 
T171.
 

Module 1 Section 2: Intel and the microprocessor

Read Chapter 3 of Accidental Empires 

Read Section 2: Intel and the microprocessor including all of the 
segments 

Do Exercise - evaluating Web resources 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 3: The start of the PC industry

Read Chapter 4 of Accidental Empires 

Read Section 3: The start of the PC industry including all of the 
segments 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form 

Look at TMA01 so that you know what you are working towards 
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Module 1 Section 3 

3.1 The start of the PC industry - introduction

 

Microsoft, IBM, 
Visicorp

 

Bill Gates, Paul Allen, 
Steve Wozniak, Steve 
Jobs

 

Altair, CP/M, Apple II

 

Based on Accidental Empires, Chapter 4, 'Amateur hour'.

In this section the microprocessor finds its application in small computers, 
which are essentially aimed at the hobbyist market. A number of small 
companies start up that either manufacture these machines, or provide 
software for them. In these early days, a small company could find itself well 
placed to expand with the industry. Usually these tales of modest beginnings 
which lead to vast success have two driving factors: a brilliant technical 
achievement, and a forceful management and marketing drive. These 
factors are often represented by two different people in a company.

This is a long section to read, but it underpins all of what follows. Not only 
are most of the important personalities and companies introduced, but the 
process of success in the computing industry is established, which you will 
see again in later sections.

 

 Do Read the whole of Chapter 4 of Accidental Empires.
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Module 1 Section 4 

4.1 Xerox PARC - introduction

 

Xerox PARC

 

Doug Engelbart, Bob 
Taylor, Bob Metcalfe

 

Ethernet, Alto, GUI 
(graphical user 
interface)

 

Based on Accidental Empires, Chapter 5, 'Role models'.

It is rare for researchers to be given the time and the budget to perform 
basic research, that is, research which is not aimed at producing (or 
improving) a marketable product. Xerox had made a lot of money from 
photocopiers by the start of the 1970s, but the company realised that the 
photocopier might not be the most important component in the office of the 
future. To this end Xerox set up a research group at the Palo Alto Research 
Center (PARC), which attracted a small team of the most brilliant 
technologists to research the development of the computer. It can be argued 
that nearly all the good ideas in computing currently in use can be traced 
back to PARC, including the graphical user interface (such as the Macintosh 
and Windows operating systems), Ethernet (a common method of linking 
PCs together and PCs to printers), object-oriented programming (now the 
most common method of programming) and the laser printer.

 

 Do Read the whole of Accidental Empires, Chapter 5.
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Study Calendar and Study Guides 

Study Guide 3 - Weeks 5 and 6

 
This study guide tells you what you should be doing in Weeks 5 and 6 of 
T171.
 

Module 1 Section 4: Xerox PARC

Read Chapter 5 of Accidental Empires 

Read Section 4: Xerox PARC including all of the segments

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 5: IBM and the PC

Read Chapter 7 of Accidental Empires 

Read Section 5: IBM and the PC including all of the segments 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Complete and submit TMA01 
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Module 1 Section 5 

5.1 IBM and the PC - introduction

 

IBM, Microsoft, Lotus

 

Don Estridge, Gary 
Kildall

 

The PC, DOS

 

Based on Accidental Empires, Chapter 7, ' All IBM stories are true.'

IBM - International Business Machines - (also referred to as 'Big Blue' 
because its corporate colour is blue) was founded in 1924 by Tom Watson 
Sr. It first became successful through selling punch card electromechanical 
tabulating machines. In 1950 it began to sell large computers to companies. 
In the mid-1960s IBM launched its range of mainframe computers, known as 
360s. These were hugely successful, to the point that IBM had the vast 
majority of the computing market - indeed, its dominance led to 
investigations by the US Justice Department and a number of 'anti-trust' 
cases from competitors. The basic claim from these investigations was that 
IBM had used its dominant market position to squeeze out opposition 
unfairly.

There are several ways in which a company could do this. For example, 
when a competitor releases a new product (such as a computer) the 
dominant market leader can announce they will soon be releasing 
something better. Customers are then reluctant to buy the competitor's 
product. A better product from the market leader may not actually exist, or 
be near completion, but by the time this is realised the competitor has lost a 
great deal of the market.

It is difficult to overestimate the size and dominance of IBM in 1980. Its 
name was virtually synonymous with computing, and it was widely regarded 
as having excellent quality of service, products and management. It was 
constrained, however, by the bureaucracy that is inherent in any large 
organization. This was not a problem with the mainframe industry, where 
computers were sold for millions, and thus were unlikely to change very 
often. It proved to be a problem in the microcomputer industry, which, being 
underpinned by Moore's Law, involves rapid change and development.

 

 Do Read the whole of Accidental Empires, Chapter 7.
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Module 1 Section 6 

6.1 IBM clones - introduction

 

IBM, Compaq

 

Rod Canion

 

PC-AT

 

Based on Accidental Empires, Chapter 9, 'Clones'.

When IBM launched its PC there were many different microcomputers 
available. Soon after the IBM launch a lot of similar computers were 
released which had their own architectures, but which would often run a 
version of MS-DOS. These computers were produced by companies such 
as Tandy and Hewlett-Packard. However, even if their software was 
compatible with the IBM PC, their hardware wasn't. This meant that the plug-
in cards used in the IBM PC for connecting to printers, controlling graphics, 
and other functions, were not compatible with the new computers. 
Companies manufacturing these cards could not support all of the different 
computer architectures. It quickly became clear to computer manufacturers 
that to be successful the key was not to be similar to IBM machines, but to 
be identical. Computers which are identical to the IBM PC in every important 
respect are called 'clones'.

 

 Do Read the whole of Accidental Empires, Chapter 9.
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Study Calendar and Study Guides 

Study Guide 4 - Weeks 7 and 8

 
This study guide tells you what you should be doing in Weeks 7 and 8 of 
T171.
 

Module 1 Section 6: IBM clones

Read Chapter 9 of Accidental Empires 

Read Section 6: IBM clones including all of the segments 

Do Exercise - planning a web report 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 7: Apple and the Mac

Read Chapter 10 of Accidental Empires 

Read Section 7: Apple and the Mac including all of the segments 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Look at TMA02 so you know what you have to do 
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Module 1 Section 7 

7.1 Apple and the Mac - introduction

 

Apple, Aldus

 

Steve Jobs, Jef 
Raskin, John Sculley

 

The Lisa, The 
Macintosh, Desktop 
publishing

 

Based on Accidental Empires, Chapter 10, 'The Prophet'.

Before the introduction of the IBM PC the Apple II had been the best selling 
microcomputer. The sales of IBM PCs and the later clones seriously affected 
the sales of the Apple II. The successor to the Apple II, the Apple III, had 
some initial flaws which gave the computer a bad name, from which it never 
really recovered. Many people were disappointed by the Apple III. At the 
time Apple had a well-deserved reputation as a creative company that 
produced computers that performed well and looked good. It was seen as a 
maverick company, with the charismatic Steve Jobs and the brilliant Steve 
Wozniak in charge. This was the company that had started in a garage and 
had dared to challenge IBM. It was different from other companies, and 
people expected its products to be different too. The Apple III did not meet 
these expectations, and Apple's position in the market began to look 
precarious.

At the time, all microcomputers (including the Apple II) used command-line 
interfaces as we saw in the section on BIOS. While the commands needed 
to operate the computer were quite easy to learn, command-line interfaces 
meant that the machines were still 'unfriendly' and were unlikely to reach a 
mass market. The idea at Apple was to build a machine that would be as 
easy to operate as any household appliance, one which would be 'user 
friendly'.

Chapter 10 of Accidental Empires describes the development of this 
computer and provides a lot of detail about the main personality behind it, 
Steve Jobs, and the structure of the idiosyncratic Apple company. It is a long 
chapter, but both a fascinating and an important one. This section also 
draws on Insanely Great - The Life and Times of Macintosh, the Computer 
That Changed Everything by Steven Levy (1994, reissued 2000, Penguin), 
and you will find several quotes from the book throughout this section.

 

 Do Read the whole of Accidental Empires, Chapter 10.
 

Recommended reading

 
Insanely Great - The Life and Times of Macintosh, the Computer That 
Changed Everything by Steven Levy, 1994, reissued 2000, Penguin.
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Module 1 Section 8 

8.1 Windows, OS/2 and networking - introduction

 

IBM, Microsoft, Novell

 

Ray Noorda

 

Netware, Windows

 

Based on Accidental Empires, Chapter 14, 'Counter-reformation'.

The relationship between Microsoft and IBM was central in the development 
of the PC. However, towards the end of the 1980s the relationship became 
strained as Microsoft became increasingly successful through the sales of 
MS-DOS to the PC clone manufacturers.

A successor to MS-DOS was now required as the microprocessor 
technology advanced. The success of the Macintosh had shown that a good 
GUI operating system was the next step. Microsoft and IBM took on a joint 
development project to develop OS/2, a new GUI operating system which 
would be owned by IBM. However, Microsoft continued to develop Windows, 
a GUI interface to DOS. Most people predicted that OS/2 would be 
successful, but actually it was the release of Windows 3.0 at the start of the 
1990s that captured the PC market. Although regarded as technically 
superior, OS/2 failed for a number of reasons, including marketing and its 
need for a relatively high specification PC in order to work properly.

In this section you will look at the legacy issues which affect complex 
software development, the move to network operating systems, and the 
nature of rivalry and collaboration in the IT industry.

 

 Do Read the whole of Accidental Empires, Chapter 14
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Study Calendar and Study Guides 

Study Guide 5 - Weeks 9 and 10

 
This study guide tells you what you should be doing in Weeks 9 and 10 of 
T171.
 

Module 1 Section 8: Windows, OS/2 and networking

Read Chapter 14 of Accidental Empires 

Read Section 8: Windows, OS/2 and networking including all of 
the segments 

Do the Exercise - drawing conclusions 

Contribute 
to 

the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

 

 

Module 1 Section 9: Conclusions 

Read Section 9: Conclusions including all of the segments 

Contribute to the discussion in your Tutor Group conference 

Complete the self-diagnostic form - Optional 

Complete and submit TMA02 

Copyright © 2002 
The Open University

http://t171.open.ac.uk/t171/module1/diagnostic8.cfm
http://t171.open.ac.uk/t171/module1/diagnostic9.cfm
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=82FA3D42-4B2D-437F-9BA0C4980FD00CE8.cfm


Module 1 Section 9 

9.5 Conclusions - summary

 

In this section you have looked at some of the conclusions we could apply to 
the material in this module, as well as the current state of the industry and 
where it might be going.

 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 
What you think of Handy's sigmoid theory, and whether you can think of 
any examples of it in practice.

 What you have gained from this module.

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 How Handy's theory of the sigmoid curve applies to the computer industry.
 The current issues in the computer industry.
 Possible future trends.
 Conclusions from the Module 1 material.

 You should complete the self-diagnostic form now.
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Module 1 

 

Self-diagnostic

This self-diagnostic is being completed at the end of Section 9

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

Conclusions

   
 

How Handy's theory of the sigmoid curve applies to the 
computer industry 

   
 

The current issues in the computer industry

   
 

Possible future trends

   
 

Conclusions from the Module 1 material

 



General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

    

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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Module 1 Section 2 

2.6 Exercise - evaluating Web resources

 
In this exercise you will work individually to find some websites relating to 
the subject of Module 1, and evaluate the information in them.
 

Outcomes
 The exercise should help you with the following:

 

 

●     Develop skills in using the Web as a resource
●     Develop skills in evaluating content on the Web
●     Develop skills relevant to TMA 01

 

Background

 

As you will know, one of the good things about the Web is also one of the 
bad things - namely, anyone can publish (almost) anything. This means that 
the Web is an excellent information resource (for example many academics 
publish their papers on the Web), but also that you may have to work 
through a lot of information to find what you want. And how do you judge the 
material you find? The usual publication route, when a journal, magazine or 
book publisher agrees to publish material, has some form of quality control 
built in. We know, for example, that an article in an academic journal will 
usually have been reviewed by peers, so one has a certain level of faith in 
its arguments and factual statements (although of course errors do arise). 
This is not the case on the Web, so you must bring your own judgement to 
bear.
 

The activity

 

In this exercise you will look at a site, and produce a brief summary on 
various aspects of it. This will give you practice in writing for your TMA, give 
you an opportunity to consider the issues relating to reliability on the Web 
and a chance to put these into practice.

Here is what you should do for this exercise:

 

 
Read through one of the resources on evaluating Web material provided 
below.

 Look at TMA 01 question 1.
 Search the Web for relevant sites on the subject of the TMA question 1.

 
For one site produce a summary which answers the following questions 
(this is a different set of questions from those posed in the TMA, but this 
should help you in that task):



 

1.  How easy was it to find your way around the site?
2.  What was the 'look and feel' of the site like? Did you like it? Did the 

design get in the way of the content? Did the design match the tone 
of the content?

3.  What was the writing style like? Was it friendly, academic, humorous, 
factual, commercial, etc.?

4.  Who do you think is the audience for the site? Is it the general public, 
professionals in that field, academics, children, etc.? Does the style 
(in terms of both presentation and writing) match this?

5.  How reliable is the information on the site? Is it likely to be biased in 
any way?

 

 
You may like to share your summaries with other members of your tutor 
group.
 

Resources to help with this activity

 

Evaluating web material - this site lists five criteria for evaluating Web 
resources.

UCLA guide on evaluating web material 
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Resources 

Referencing

Why reference?

 

A reference is given with a quote to enable the you or your reader to access 
the source of that quote. The reader might wish to do this to see the context 
of the quote or to explore further the ideas contained in the quote.

The aim of a reference is to provide all the information that the reader would 
need to find the source. If you omitted any information then it may be 
impossible to find the source.

 

Secondary referencing

 

Sometime you may wish to quote from work that you have not read but that 
you have read about in something else's work. This is known as secondary 
referencing. In this case you must make it clear that you have not read the 
original but have read about it in a secondary source; for example:
 

 
Gates, quoted in Cringely (1992), said, 'I want to be the IBM of 
software' 

 

 
In your list of references at the end of your work you should only include the 
reference for the secondary source, in this case Cringely's book.
 

How to reference

 
There are two ways of giving a reference: numbered, or year and name. 
Both are equally acceptable and it is your choice which you prefer to use. 
The important thing is to be consistent.
 

Numbered references
 Using a number next to the quote. For example:

 

 
'TCP/IP is to the wired world what DNA is to the biological 
one'.1 

 

 Then at the end of your assignment you give the full reference:
 

 
1 J. Naughton, (1999), A Brief History of the Future, Phoenix 

 



Year and name

 
You provide the name and year of publication with the quotation and provide 
the full reference in the references section. For example:
 

 
'TCP/IP is to the wired world what DNA is to the biological 
one' (J. Naughton, 1999) 

 

 Then at the end of your assignment you give the full reference:
 

 
J. Naughton, (1999) A Brief History of the Future, Phoenix. 

 

Examples
Book

 

●     author's (or editor's) surname and initials,
●     year of publication (in brackets)
●     title (in italics),
●     place of publication,
●     publisher.

 

 For example:
 

 
J. Naughton, (1999) A Brief History of the Future, London, 
Phoenix. 

 

Web page

 

●     Title of page (in italics) followed by 'online' in square brackets,
●     'available from' information such as the URL,
●     the date you accessed the site in square brackets.

 

 For example:
 

 

An interview with Gordon Moore, [online] Available from: http://
www.thetech.org/revolutionaries/moore/ [Accessed 16th 
October 2002]. 

 

Page from the T171 web site



 

●     T171 module and section,
●     title of page (in italics) followed by 'online' in square brackets,
●     Open University, 'available from' information such as the URL,
●     the date you accessed the site in square brackets.

 

 For example:
 

 

T171 Module 1 Section 6.2, Reverse engineering, [online] 
Open University, Available from http://t171.open.ac.uk/t171/
module1/section6/reverse.cfm?
DisplayMode=live&CFID=2558591&CFTOKEN=55828880 
[Accessed 26 March 2002] 

 

Image from a web page

 
●     URL
●     date you accessed the site (in square brackets)

 

 For example:
 

 

http://t171.open.ac.uk/t171/module1/section6/reverse.cfm?
DisplayMode=live&CFID=2558591&CFTOKEN=55828880 
[Accessed 26th March 02] 

 

Image from a clip art collection

 

●     author (if given),
●     title (underline or use italics)
●     type of collection (in square brackets)
●     date (if given)
●     availability, e.g. distributor, address

 

 For example:
 

 

Bitfolio Edition 7 [clipart collection CD], [no date]. Available 
from distributor: Management Graphics Ltd, Reading, 
Berkshire. 

 

FirstClass message



 

●     author's name,
●     full date of message,
●     subject of message (in italics),
●     'e-mail to' or 'conference message to' followed by the recipient's name
●     or conference name.

 

 For example:
 

 
Liz Bennett, 26th March 03, What makes a technology 
successful?, conference message to T171 ejb7 TG. 

 

Further reading

 

You will find more guidance on referencing on the OU Library's pages at 
http://library.open.ac.uk/help/helpsheets/cite.html but please remember that 
it's far more important that you give references than getting too concerned 
about the 'correct' format of those references.
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Module 1 Section 6 

6.6 Exercise - planning a web report

Outline

 
In this exercise you will work individually to produce a plan for a hypothetical 
web report.
 

Outcomes
 The exercise should help you to do the following:

 

 develop planning skills useful in writing reports, essays or websites;
 produce work relevant to TMA02.

Background

 

Producing a plan goes a long way to ultimately creating a good essay or 
report. The temptation is often to dive straight in, but some time spent 
planning your answer, devising a structure for the report and thinking about 
the content is nearly always represented in a good answer. When 
developing your plan the first things to consider are:
 

 know your audience;
 identify the purpose;
 select your medium;
 decide on the level of explanation, and
 devise a structure.

You will look at these in some more detail now, with the help of some 
examples.

The audience 

Who is your intended audience and what do you know about them? Is it your 
tutor, or your colleagues, or a large audience of strangers, or friends? What 
can you assume about your audience? Are they experts in the subject, 
reasonably informed, or is it a more general audience?

Often your audience will be obvious. For instance, your academic material is 
often written with your tutor or another marker in mind. This is misleading 
though, since although you are writing it knowing your tutor is the main 
reader, you should write your material as if it were being read by a 
reasonably intelligent, informed audience, but not experts in the field. It is 
often tempting to think that your tutor knows a lot about the subject, so you 
don't need to explain certain points. This is a mistake, since it misinterprets 
the purpose of the material. It is not intended to teach your tutor anything, 
but to demonstrate to the tutor that you have understood and thought about 
the material.



 

The audience will have an influence on the language you use, the level of 
explanation you need and the medium you adopt, so although the answer to 
the question, 'Who is the audience?' may appear obvious in most cases, it is 
worth considering.

The purpose 

Knowing the purpose of your explanation is very important. 
Misunderstanding the purpose is often the cause of inappropriate 
explanations.

When writing an essay that your tutor is going to mark you are satisfying 
several purposes. The most important for you is that you are doing 
something which will get you a mark and mean you can complete the 
course. This is the practical function of the assignment. At another level you 
are demonstrating that you have understood the material in the course and 
thought about it. You may also be demonstrating that you have performed 
some tasks correctly and understood them.

In other forms of academic writing, such as scientific journals, the author is 
reporting to the audience the outcome of their research. The author is letting 
the wider academic community know what they have found out about a 
particular topic.

Another form of explanation is the expression of an opinion or argument. 
Here the writer is seeking to persuade the audience that their view is correct.

The purpose of your explanation will affect the language, style, structure and 
medium you use.

The medium 

This will often be decided for you. For example, you may be asked to 
produce a written assignment, or a multimedia document containing images, 
text and sound, or a spoken presentation. When you are new to a medium 
you should give some thought as to which approach is best suited to that 
medium. A spoken presentation is a much better medium for using the 
occasional joke. This is much harder, and riskier, to do in the written medium.

If you are producing Web documents you should take advantage of the 
ability to link documents, for instance by having links at the top of the 
document to the various segments, using images, and having links to 
separate documents which perform a different function.

The level of explanation 

This is something students often find difficult when they start writing 
assignments. They sometimes include too much explanation, and 
sometimes not enough. You should bear in mind your purpose when 



considering the level of explanation. For assignments the rule-of-thumb is 
that it should be intelligible to an intelligent person who knows something 
about the area, but is not an expert. So, if you were writing an assignment 
based on the material in the Xerox PARC section, you would not have to 
explain what a personal computer was, but you would need to explain how 
Xerox PARC contributed to its current state.

The level of explanation will often be indicated by the title of your 
assignment. If you are asked to write about the basic operation of a 
computer then you will need to explain the function of the components. If 
you were asked to explain the difference between specific types of 
microprocessor (don't worry, you won't be asked to in this course), you 
would assume that your audience knew the basic structure of a computer. If 
you are writing an essay or a report pay particular attention to the word limit, 
as this will give you an indication of how much you can cover. If it is a 1,500 
word essay, you will not want to use up 1,000 words giving background 
detail before you actually get to the 'meat' of the essay (where most of the 
marks will be awarded).

You need to consider carefully where you should 'pitch' your explanation. A 
good way to do this is to think of a specific point you might include in the 
answer, and then think of the different levels of explanation you might have 
for it. It might be useful to write these out. If we have the example of an 
assignment with the title 'Explain the contribution of Xerox PARC to the 
technologies currently used in the personal computer', then for the personal 
computer you might have the following three levels of explanation:

Very basic: 'A personal computer is a type of computer. Before personal 
computers there were mainframes...', etc. Comment - too detailed, I would 
use up my word limit explaining what a personal computer was and how it 
got to where it is now.

Medium level: 'The personal computer is one of the dominant technologies 
of its age, which has many different inventions contributing to its current 
state. These include...'. Comment - this seems about right, the context is 
one of scene setting without over simplifying.

Expert: 'The basic GUI technology based on the principles of bit-mapping 
can be traced back to Xerox PARC, and before.' Comments - okay, but a bit 
off-putting. For example 'GUI' needs to be spelt out and it also starts straight 
in with the detailed technology.

I have simplified matters here, but this is a useful technique to try before you 
commence on your report and realise half-way through you have been using 
the wrong level of explanation.

Devise a structure 

This really means 'do a plan' (or more likely 'do some plans'). A lot of texts 



follow the same pattern - introduction, main body, conclusion. This is 
certainly a good place to start, and if you want to deviate from it you should 
have good reason, and be clear that you are doing so. It's not enough to say 
that you are going to have these three sections though; you need to decide 
what is going to go in each. In your plan you should make some notes as to 
what you intend to put in each section. Then try to impose a structure on the 
contents. You should consider the following:

 

 What is going to be the main point or argument of my answer?
 What references should I make?
 How can I link together separate pieces of evidence or arguments?
 What should the introduction cover?
 What do I want the reader to come away with?

 

You may change your ideas as you write the actual Web report, but for your 
plan you should have a good idea of what you are going to mention, how 
you are going to link it together, and what you are going to say at the end. It 
is not enough to simply 'unload' everything you know about a topic. You 
need to make your Web report a coherent text, so the reader knows what 
you are saying and why you are saying it.
 

The activity

 

Produce a plan for a 1500-word Web report entitled:

'Explain the influence of the research conducted at Xerox PARC on the 
modern day personal computer'.

Firstly, it is important to note that the title refers to 'the research', and does 
not refer to one specific technology, so you need to consider all of the 
research at Xerox PARC which you consider relevant. You may decide to 
concentrate on one technology more than another, however, if you consider 
it to have had more influence. Secondly, you shouldn't be afraid of putting in 
some aspects you may think are not 'academic' enough. For example, you 
might want to talk about the 'beanbag' culture of Xerox PARC. This would be 
reasonable in my opinion. Remember it is just a plan for a Web report, and if 
you were to actually produce your report you might decide to leave some 
parts out that you have covered in your plan. This is all part of the iterative 
process of producing an explanation.

As this is a Web report you should also indicate the proposed structure. You 
should state what sort of images you would include. You don't have to find 
these, but you might say, for example, 'Include image of Alto computer here' 
with the intention of locating one later. You should also indicate if the report 
would be on one page or several. You should include an outline of 
navigation also, so the reader will be able to find their way around the report 
easily. Possible external links should be mentioned also, although you may 
not have located them yet.



 

Resources to help with this activity

 

Producing an explanation - here is some advice on producing an explanation.

Example answer - here is the answer I have come up with.
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Producing an explanation

How do you set about producing a good explanation? The form of 
explanation I shall use as an example will mainly be the essay, since this is 
the form commonly used in academic circles. However, it is important to 
realise that most of the information given in these exercises could equally 
apply to other forms of explanation, such as presentations, reports and 
instructions. My Oxford Dictionary defines 'explain' as the following (The 
bold words represent what I feel are the key issues):

make clear or intelligible with detailed information 

This is what we, as human beings, spend a lot of our time doing. It is what 
you are doing when you give someone directions, or tell someone why you 
are angry, or argue that you think Pele was a better footballer than 
Maradona. In a more formal manner it is also what you are doing when you 
write an essay. You will usually be supplied with an essay title, and then you 
set about explaining the points it raises, the arguments involved and the 
conclusion you reach. If it is a good essay you will do this in a clear, 
structured manner, providing detailed information to back up your 
statements, to make the overall essay intelligible to the reader.

An explanation can take many forms, often depending on what you are 
trying to explain and who you are trying to explain it to. I will use the 
following scenarios to demonstrate this:

Julie is an IT manager in a large corporation, and has been to a special 
preview of the new Intel microprocessor. The next day she gives a 
presentation of what she has learnt to interested colleagues. This 
explanation is liable to be technical and somewhat objective, i.e. it will not be 
influenced by her personal opinions. From what you have learnt already in 
this module you can imagine some of the topics Julie might cover, such as 
the power of the microprocessor, what additional capabilities it offers, what 
problems might be associated with it, and so on.

Now imagine that after work Julie goes out with some of the same work 
colleagues. During the evening they talk about films and Julie explains why 
Casablanca is her favourite film. This time we have the same speaker, the 
same audience, but the topic being explained is different. This explanation 
will be informal, and will be entirely subjective, i.e. it is based on her 
personal opinions. The type of language used will also be very different. 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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Julie will use many technical terms in the first explanation which would mean 
nothing to many people, for example 'CPU'. Her second explanation will be 
couched in more 'everyday' language, which anyone could understand. This 
is an example of how the topic being explained will affect the explanation.

When Julie gets home her ten-year-old son wants to know about the new 
microprocessor because he has seen the adverts on television, and wants to 
know if their next home computer will have one. This time we have the same 
topic as the first example, but a different audience. The first explanation will 
assume that the audience already knows a lot, and will focus on the 
advanced details of the microprocessor. There will be references to terms 
which everyone will know, as well as a history that can be assumed to be 
familiar to everyone in the audience. For example, the new microprocessor 
will have been anticipated and there will have been reports about it in the 
trade literature which Julie may make reference to. This talk will also 
concentrate on how the new microprocessor will affect the current working 
practice of the audience. Giving the same explanation to a ten-year-old child 
would probably be pointless. To this audience Julie will use less technical 
terms, and simplify some matters. Again she will concentrate on how it will 
affect the user (the child in this case) - perhaps it will make some games 
play better, or mean they can use a new encyclopaedia.

I have highlighted just two factors here which might affect an explanation, 
namely the topic and the audience, but there are many more. Another 
important factor is the medium used. Imagine Julie was explaining the new 
microprocessor by issuing a written report. This would be different again 
from her spoken presentation. What works well in one medium does not 
necessarily work well in another. Consider the difference between seeing a 
good comedian live and simply reading a transcript of what they have said, 
or the number of times you have heard people say (or have said yourself) 
about a film 'it's not as good as the book'.

Yet another factor influencing the explanation is the environment or setting 
in which it is given. If Julie was explaining the new microprocessor in the 
coffee bar, it would be very different from giving a presentation in a large 
lecture theatre.

There are other factors which will affect an explanation, but there is no need 
for us to produce an exhaustive list of them. You should realise that any 
explanation will be the result of several contributing factors, and that it is 
better to be aware of some of these before you produce your explanation.

 

Producing an explanation



 

During this course, and all courses, as well as in your daily life, you will be 
required to produce explanations. These may take the form of an essay, a 
diagram, a presentation, a report, an instruction manual, verbal instructions 
or some other medium. Whenever you are producing an explanation there 
are three stages you should go through. These are Planning, Executing 
and Reviewing. The main activities in each are summarized below:
 

Planning

 

●     Know your audience - who is this explanation intended for? What do 
you know about this audience?

●     Identify the purpose - what should be the outcome of your 
explanation for your audience and yourself?

●     Select your medium - how should you give the explanation? Do you 
have a choice? What best suits the topic?

●     Decide on the level of explanation - what can you assume the 
audience already knows? How simple or advanced does the 
explanation need to be?

●     Devise a structure - how are you going to break down this 
explanation? What areas do you need to cover?

 

Executing

 

●     Fill in the structure - add content to the areas you have outlined.
●     Choice of language - use appropriate terms, phrases and overall tone.
●     Do it - producing your essay, talk, report, etc.

 

Reviewing

 

●     Check it over - for written explanations mainly, checking for mistakes, 
misleading expressions, etc.

●     Reflection - look back and evaluate your performance. What could 
you have done better? What was good about it? How might you alter 
your behaviour for future explanations?

 

 

An important point to realise is that this process will not be strictly linear, that 
is you won't do all of the planning, finish it, then do all of the executing, then 
all of the reviewing. There will be an element of revisiting each stage on 
different cycles, or iterations, and so it is known as an iterative process. For 
example, imagine you are producing an essay. First of all you will go through 
the planning process and the outcome of this will be a rough plan. You may 
then begin to fill out some of the areas of your plan, but not write the essay 
in full, in the executing phase, producing a rough draft of your essay. You 
will then review this and decide what needs changing, deleting or adding to, 
so a list of possible extensions and improvements may be the outcome of 
the reviewing phase. You will then enter the planning phase again to 
implement these, and so on, going through the phases until you have 
produced a satisfactory essay. You should not view this as the end of the 



process either, since the review phase should be used again when you get 
feedback on your essay.

The process is summarized in the figure below:

 

 

 

 

  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Using zipping software

 

The On-Line Applications CD-ROM contains two zipping software programs 
- Info-ZIP Wiz and WinZip. These are both programs which take one or more 
files and compress them into a single file in a popular format called 'zip'. 
Such compressed files are called 'archives' because they are a useful way 
of storing files so that they take up much less space than they would 
otherwise. Both WinZip and Info-ZIP Wiz will also take existing zip archives 
and 'unzip' them, that is, restore them to their original form. To use the OU's 
electronic TMAs system you will have to both zip and unzip files.

Compressing a file may sometimes make it very much smaller, but 
sometimes it will not make much difference at all. Data files, such as picture, 
word processor or HTML files can be reduced dramatically, perhaps to 10% 
or even less of their original size. If you try to zip a file which is already 
zipped, you will not get any reduction at all.

If you have not installed Info-ZIP Wiz and WinZip from the On-Line 
Applications CD-ROM you should do so now. (It is best to install both at first 
and then see which one you find easier to use.)

 

WinZip

 
To 'zip' a group of files using WinZip you first have to create a new archive, 
then add to it the file(s) you wish to be zipped.
 

 
Open WinZip from the Start menu or find it using Windows Explorer and 
open it.

 
 Click on 'I Agree' after viewing the Evaluation Licence.
 
 Click on the 'New' button on the toolbar. This creates an archive folder.
 

 

Choose the area in which you wish to create your new archive zip folder, e.
g. 'My documents' 'T171' and then give your archive a file name, e.g. 
MAGTMA03 (WinZip will automatically add a '.ZIP' to the name of the new 
archive).

 

 
From the 'Add' dialogue box browse through your folders and documents to 
choose those documents you wish to add to your archive, e.g. index.htm

 

 
Once you have chosen a file click on 'Add'. This adds the file to your archive 
and takes you back to the main WinZip window.

 



 

To add more files click on 'Add' from the toolbar and go through the same 
process as above.

That's it. You've created your archive. WinZip now shows you a list of the 
files you've included, with their original size, the compressed size and the 
ratio. Close the dialogue box. You can now send this zip folder to the 
electronic TMA system.

To unzip a file using WinZip:

 

 
Click on 'Open' to open an existing archive. Browse through your folders to 
find the zip file you wish to unzip or 'extract', e.g. c:/My Documents/...

 

 
Cick on 'Extract' to unzip the files from the archive. Choose the location in 
which you want the files put by using 'Extract to:' or by browsing through 
your folders.

 

 
Click on 'Extract'. Now you can use Windows Explorer to find the location of 
the files you have unzipped so that you can open them.

 
InfoZip Wiz

 
To 'zip' a group of files using InfoZip Wiz you first have to create a new 
archive, then add to it the file(s) you wish to be zipped.
 

 Open Wiz from the Start menu or find it using Windows Explorer and open it.
 
 Click on the 'Create/Update Archive' button on the toolbar.
 
 This will give you a standard dialogue box.

 

 
Move to the place you want your zip file stored. The most convenient place 
for this is usually in the same directory as the files you wish to be zipped into 
it.

 

 
Type in the file name you want to use for the archive, and click on the 'Open' 
button. (You don't need to add the .zip suffix. The program will do that for 
you.)

 
 Wiz will then give you a rather non-standard file dialogue box.

 

 
Select each file you want included, and then click on the 'Add' button (or just 
double-click on the file name). When you have included all the files you 
want, click on 'OK'.

 



 

That's it. You've created your archive. Wiz will now show you a list of the 
files you have included, with their original size, the compressed size and the 
ratio. If you cannot see the full file name, you can make the 'Name' field 
wider. Point to the join between 'name' and 'Orig size' with your mouse and 
drag to the right.

Adding additional files to an existing archive uses exactly the same steps as 
above, except that you use an existing file instead of a new file.

 

 
You can now quit Wiz. Your archive file will be where you created it, ready to 
send to the OU's electronic TMA system.

 
 To 'unzip' a zip file using Wiz:

 

 
If you double click on a .zip file it should automatically start Wiz (unless you 
already have a program which unzips files). Alternatively, you can start Wiz, 
and then click on 'Open archive' on the toolbar.

 
 Then click on 'unzip to directory'.
 
 You will see a file dialogue box.

 

 Choose the location in which you want the files put and then click 'OK'.
 
 Close Wiz. Your files should be in the directory you put them in.
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Guidance on the structure of web page TMAs

 

What structure should your web page take? There are several things you 
should bear in mind.

Flat file structure: Your tutor will be looking at your web page on their own 
PC. You therefore need to make sure that your links will work on another 
machine. The easiest way to do this is to place everything in the same 
directory - this is called a flat file structure. When you want to make links, 
just refer to the file you want to link to by its name, e.g. doc1.htm, image1.
gif, etc. Do not use sub-directories, e.g. /images/image1.gif, as this may 
result in your website not functioning properly on another machine.

Absolute vs relative links: When you link to local files rather than external 
websites you need to make sure your web page can find the files when you 
have uploaded it to the e-TMA system. The way to do this is to use relative 
addresses, and not absolute ones. An absolute address might be the exact 
location of the image on your hard disk, for example:

c:\my documents\t171\tma03\image1.jpg

might be the place where you have put the image called image1.jpg. If you 
entered this for your image, so that the HTML read as

img src = "c:\my documents\t171\tma03\image1.jpg "

you would be able to see the image on your machine. However, when your 
tutor views it, because their machine wouldn't have the same directory 
structure, the image would no longer be visible. 

It is therefore much better to use a relative link. The simplest way to do this 
is to use a flat file structure and put everything in the same directory. So if 
the page I was creating was called tma03.htm, and I wanted to put image1.
jpg in that page, I make sure that tma03.htm and image1.jpg are in the same 
directory. Then I simply use the HTML <img src = "image1.jpg"> or browse 
to pick up the image filename in that same directory. Then when I zip up the 
files to upload it to the e-TMA system I make sure I zip up the image file and 
the HTML file from the same directory.

Checking your site: It is a good idea to check your page as an online site, 
not just by reading it from your hard disk. This means publishing it on the 
Web. This is a good test that the final page will look as you intended it.

You can do this in two ways:

 



 
●     through your ISP, if your contract includes web space;
●     through FirstClass.

 

 

I would recommend that you use FirstClass to publish your pages on the 
Web. To do this you will have to access the OU servers through the 
FirstClass client rather than through your browser. Instructions on using 
FirstClass client are given in Installing and using FirstClass.)

If your ISP provides you with web space, you could use that. Your ISP 
should have provided instructions on how to put pages onto their web 
servers, and should also provide online or telephone help. Be sure you know 
the URL of the page after you have put it up.

To use your Home Page area in FirstClass do the following:

 

 
Connect to the OU server through the FirstClass client you installed from the 
On-Line Applications CD-ROM. To create your home page, choose the File 
menu, then the Open sub-menu, then Home Page.

 

 
A Home Page Folder icon will appear on your Desktop. You can only have 
one Home Page Folder. You can rename or delete it, but do not move it off 
the Desktop. Your home page must stay on your Desktop to work properly.
 

 
Open that Home Page Folder. Upload the file you have been working on by 
selecting the File menu, Upload, and then selecting that file in the dialogue 
box which appears.

 
 Disconnect from the OU FirstClass server.
 

 
Finally, regardless of which method you use to publish your file on the Web, 
you should check to see that it is live on the Web using your browser.
 

 
Open your browser and view the file you have just uploaded. If it is on your 
ISP's server, use the URL in their instructions. It will end with /TMA03.htm. If 
it is on the OU FirstClass server, the URL is:

 



 

http://oufcnt4.open.ac.uk/~yourfirstname_yourlastname/TMA03.htm 

The names you include are those by which you are known on FirstClass, not 
your login ID. If your names include an initial or a number, for example 
'Susan A. Somebody' or 'Susan Somebody 2', the URL is like this:

http://oufcnt4.open.ac.uk/~Susan_A._Somebody/TMA03.htm 

http://oufcnt4.open.ac.uk/~Susan_Somebody_2/TMA03.htm 

Do not forget the '~' character. (It is called a 'tilde'.) Notice also the use of 
the underscore character _ (you get this by pressing Shift together with the 
hyphen key).

Congratulations! You are now a World Wide Web author.

You may also wish to ask someone else to look at your page or to view it 
from another machine. Note that whilst it is fine to get someone to check the 
validity of your site with regard to links, images, etc. the site must be all your 
own work, and you should not ask for assistance with the content. Cases of 
collusion or plagiarism will be dealt with severely.

Naming files: you should use all lower case file names, as some operating 
systems interpret upper and lower case letters differently, e.g. Index.htm and 
index.htm would be treated as two different files. Use file names which are 
no longer than eight characters, and which all have the .htm extension, e.g. 
'index.htm'. Also, avoid special characters such as spaces, *, /, -, and so 
forth in your file names.

Additional information: is available on the following subjects.

HTML and web page creation 

FAQs that arise when doing web pages are available on the T171 FAQ 
conference in the T171 Notice Board on FirstClass. The HTML FAQs 
contain important information on how to prepare web pages that are 
compatible with the e-TMA system.

 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Resource 

  

HTML and web page creation

 

Below is some advice on creating web pages. As you may all be using 
different HTML editors, a lot of the advice will be about the actual HTML 
code, as this is what your editor produces, and if you understand this you 
will be able to create better pages.

HTML is not case sensitive so you can use either upper or lower case, or a 
mixture of both. We use upper case for HTML tags here to help distinguish 
them in the text.

 

HTML and HTML editors

 

When you use an HTML editor, such as AOLPress, Microsoft FrontPage, 
Arachnid, or whatever, what the program does is produce HTML code 
according to your actions. You encountered HTML code in Module 1[no 
longer true], and as you will recall it takes the form of tags, so for example 
the HTML code: <H1>This will be in heading 1 style</H1> will look thus:

This will be in heading 1

So in your editor, when you press return, say, the editor automatically adds 
the paragraph tag, <P>. In most HTML editors you can view the HTML code 
underneath (you do this in AOLPress by going to the Tools menu and 
selecting Show HTML).

One important thing to know about HTML editors is that they can produce 
strange or excessive HTML code underneath. For instance, if you create 
some text and make it bold, say, and then delete the text, the tags for bold, 
and for the paragraphs, may still be in existence. This means that your code 
for that page is longer than it need be. Sometimes these erroneous tags can 
cause your page to look different in different browsers. It is always worth 
checking the HTML code underneath a page you have created, and 
sometimes the best way to work is with the 'raw' HTML code.

 

Head and body

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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In any HTML page there are two components: the head and the body. The 
head uses the tags <HEAD> </HEAD>. This contains information which is 
not displayed in the page itself. This may include the name of the tool used 
to create it (often added in automatically). It also includes the title. This is 
within the tags <TITLE> </TITLE>, and is the text displayed at the top of the 
browser. So this page's title is "HTML and web page creation".

Most of your page will be within the body tags: <BODY> </BODY>, including 
all the text, images etc. you want to appear on the page. You can use the 
BODY tag to add colour or a background image to your page. To specify a 
background colour extend the BODY tag with BGCOLOR = "colour". So for 
example <BODY BGCOLOR="GREEN"> will change the background colour 
of your page to green. Your browser will only recognize the names of a few 
colours, such as red, yellow, etc. You can specify an exact colour by using 
the hexadecimal code for that colour. This sounds complicated, but isn't 
really. Each colour is specified according to the amount of red, green and 
blue it has (known as RGB for short).

Hexadecimal uses a number system with 16 digits (0-9 plus A-F) to specify 
these quantities. Luckily it's not something you have to know about. Most 
HTML editors will allow you to select the colour, and add in the hexadecimal 
code themselves.

A common way to create a nice background effect is to use a background 
image. To do this you add BACKGROUND = "image filename" to the BODY 
tag. When you do this the same image is repeatedly tiled across the page, to 
give a consistent look. The blue border on the T171 pages is done using this 
method. Here is another page which uses the a background image: 
EATING. This uses this image called exptextb.jpg:

 

 

 

 

http://ict.open.ac.uk/eating/


 

so the tag reads <BODY BACKGROUND="IMAGES/EXPTEXTB.JPG">.

You can also specify the type of font, and the colour of your font, links and 
so forth in the BODY tag, so they will be applied to the whole page. To do 
this use the following tags:

<BODY TEXT="colour"> sets the font colour. You specify the font colour as 
you did the background colour, i.e. by name or hexadecimal code.

<BODY LINK="colour"> sets the colour of your hyperlinks. By default they 
are blue and underlined.

<BODY VLINK="colour"> sets the colour of links which the user has clicked 
on. By default this is maroon.

 

Font attributes

 

You can specify the font attributes for a whole page, using the BODY tag we 
saw above. You can also change the font attributes within a page. The 
obvious ones are bold, which uses <B> </B>, italics, which uses <I> </I> 
and underlined, which uses <U> </U>, so for example this HTML:

<B>bold text</B>, <I>italicised text</I> and <U>underlined text</U> gives 
the following appearance:

bold text, italicized text and underlined text 

You can also change the font size you are using, by using the <FONT 
SIZE=number> tag. This is set to the default of the browser (usually 3), but 
you can specify it. So, if I add the HTML code <FONT SIZE=5> This text will 
be bigger </FONT>, then the text will appear so:

This text will be bigger 

You can also specify size relatively. So, if I wanted to increase the font size 
by 1, I would use <FONT SIZE=+1>.

You can also specify the colour of the font by using <FONT COLOR=" 
colour">. You can then specify the colour as we did the background colour 
above. So <FONT COLOR="RED">This text will be red</FONT> will look 
thus:

This text will be red

And <FONT COLOR="#CC00CC">This text will appear purplish</FONT> 
will look thus:

This text will appear purplish



 

Tables
A feature you may make good use of in pages is tables. Tables are a good 
way of laying out your page design so that you can keep elements separate. 
They are probably the most common method of controlling your page layout. 
Here are two sites which use tables extensively in their layout (if you go to 
the View menu in Internet Explorer and select Source you can see the 
HTML code underneath, and the complex use of tables):

ZDNET 

BBC 

Tables have several properties:

Table: The table itself - these must be the start and end tags of a table:
<TABLE></TABLE

Borders: You can vary the thickness of your table border, so BORDER = 0 
will give no border (useful when you are using the table for layout purposes), 
BORDER = 1, is a 1 pixel border and so on.

Table Row: You then specify each row of the table, using <TR></TR

Table Header: This is used for the heading of any column, and comes 
within a table row, using <TH></TH

Table Data: This specifies each cell of the table <TD></TD

Width: Your browser will automatically make the table as wide as is needed 
to display the cell contents. You can specify the width either in numbers of 
pixels or in terms of percent of the screen width. You can specify width for 
the whole table, and for individual cells.

Alignment: You can change the alignment of the contents of each cell using 
the ALIGN= command, which can be LEFT, RIGHT or CENTER. You can 
also adjust the vertical alignment using VALIGN= which can be TOP, 
CENTER or BOTTOM.

Cell spacing: Use within the table tag to specify the amount of space 
between table cells: <TABLE CELLSPACING=#> where # represents a 
number.

Cell padding: Use within the table tag to specify the space between the 
cell's border and it's contents: <TABLE CELLPADDING=#

http://www.zdnet.com/
http://www.bbc.co.uk/


 

Column and row span: Use within the table data tag if you want a cell to 
span more than one column or row: <TD COLSPAN =#>, <TD ROWSPAN=#

So here is an example table:

This is the 
column 
heading

Aligned centre and 
top, and spanning two 

columns

A new row
Aligned 
left and bottom

This cell is 
50%

so these 
are 
adjusted

automatically

Here is the HTML code for this table:[are there lots of opening and closing 
tags missing here???]

TABLE BORDER=1 WIDTH=50%

TR ALIGN="CENTER" VALIGN="TOP"

TH>This is the column heading</TH

TD COLSPAN=2>Aligned centre and top, and spanning two columns</TD

/TR

TR ALIGN="LEFT" VALIGN="BOTTOM"

TD>A new row</TD

TD>Aligned left</TD

TD>and bottom</TD

/TR

TR

TD WIDTH=50%>This cell is 50%</TD

TD>so these are adjusted</TD

TD>automatically</TD



/TR

/TABLE

 

Images and directories

 

Inserting images is fairly easy; you simply use the <IMG SRC="image 
filename"> tag, and add in the name of your image. The two most common 
forms of file format for images are GIFs and JPEGs. These files will have .gif 
and .jpg file extensions, e.g. image1.gif and image1.jpg.

Images are one of the areas where mistakes are commonly made, usually 
because of the directory structure you are using. Firstly you must appreciate 
that you are creating your web pages on your own hard disk, but you will 
later upload them to a web server, which will not have the same directory 
structure. So you need to make sure the page can find the images when you 
have uploaded it. The way to do this is to use relative addresses, and not 
absolute ones. An absolute address might be the exact location of the image 
on your hard disk, for example: c:\my documents\t171\tma03\image1.jpg 
might be the place where you have put the image called image1.jpg. If you 
entered this for your image, so the HTML read:

IMG SRC= "C:\MY DOCUMENTS\T171\TMA03\IMAGE1.JPG"

you would be able to see the image on your machine, but when you 
uploaded it to your web server, because it wouldn't have the same directory, 
the image would no longer be visible. Thus it is much better to use a relative 
link. The simplest way to do this is to put everything in the same directory. 
So if the page I was creating was called tma03.htm, and I wanted to put 
image1.jpg in that page, if tma03.htm and image1.jpg are in the same 
directory, I simply use <IMG SRC="IMAGE1.JPG">. Then when I upload it to 
the web server I make sure I upload the image file and the HTML file and put 
them in the same directory.

It is slightly better practice to use a sub-directory for images, so you create a 
sub-folder called images and put all your images in there. The link is then 
<IMG SRC="IMAGES\IMAGE1.JPG">. In this case you must make sure to 
create the sub-directory on your web server also.

When you add images you should get into the habit of adding in the ALT tag 
also, which provides a text description of the image. This is useful if 
someone has turned off the images in their browser, or if someone with 
visual impairment is using a screen reader. It is very useful to know what the 
image is of, rather than just a sometimes obscure file name such as 
image51.gif. So for example an image of Bill Gates called gates1.gif might 
have the HTML code <IMG SRC="GATES1.GIF" ALT="Bill Gates outside 
Microsoft">.

The same applies with making links to other pages - you should ensure that 



the path name you are using will be correct on a different machine.

Again, the simplest method is to place everything in one directory and then 
just use the file name. This is particularly true when you are submitting work 
via the e-TMA system, as your tutor will be looking at it on his or her hard 
disk, and will have a directory structure which is different from yours.

 

Naming your page

 
When you come to save your page, be careful about the name you give it. 
Here are a few tips to good naming convention:
 

 

 

 

1.  Call the main page in each directory index.htm or index.html. This 
ensures that when someone looks at the page on the Web they will 
get this main page, and not a directory listing. For example, the T171 
main page is called index.htm so when you go to http://t171.open.ac.
uk/ you get this page. Similarly, every sub-directory in T171 has a 
page called index.htm in it.

2.  Do not have spaces in your file names. This can confuse browsers, 
as they add in the characters %20 where every space is, and it is 
generally bad practice.

3.  Stick to lower case. This is not essential, but some operating systems 
will treat Index.htm and index.htm as different files, so it is best to be 
consistent, and the usual practice is to use lower case names.

 

Go on try it...

 

The best way to learn this is to try it. Try creating a page in your HTML 
editor, and play around with colours, images, tables, etc. Each time you 
make a change, look at the HTML code underneath and make sure you 
know what is happening. There are many good HTML guides available on 
the Web for more information. Here is one by Hotwired magazine, which is a 
useful reference: Hotwired's WebMonkey

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  

  

 

http://hotwired.lycos.com/webmonkey/index.html
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T171 Resource 

Planning - example answer

 

Note: You should not view this as a model answer, or the 'right' answer. I 
have included some influences and left others out. You may well have 
decided to focus on different issues, or include different links, images etc. 
This is just to give you an example of the type of plan one might create.

Plan for a Web report on the title ''Explain the influence of the research 
conducted at Xerox PARC on the modern day personal computer" (1500 
words).

Introduction - What Xerox PARC is and brief history as to when and why it 
was set up.

Main Body -

Windows technology - Influenced GUI OS of Macintosh, and later MS 
Windows. Explain benefits briefly over text OS, and impact on popularity of 
computing.

Mouse - related to above, Doug Engelbart. Combined in Alto computer.

Ethernet - Bob Metcalfe. Popular, cheap and reliable network technology.

Laser printer - reliable, high quality printing useful for sharing between users.

Reference some influences I haven't had time to cover in detail, e.g. object-
oriented programming approach, management styles, etc.

Conclusions -

Importance of blue skies research

Major impact of Xerox on computing, although company itself didn't take 
advantage of these - all developed elsewhere.

Web report issues 

Images - include one of Alto and Xerox PARC building. Also one of the 
Xerox team during 70s if available. Provide reference details for images.

Structure - single page with internal links provided at the top. Embed links 
within the report itself, where appropriate.

Navigation - links go to Introduction, Windows, Mouse, Ethernet, Laser 
Printer and Conclusions. "Back to the top" links provided at points 



throughout text.

External links - Xerox PARC, one on understanding Ethernet, find an article 
on the importance of Xerox.
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Module 2 Section 7 

7.7 Exercise - understanding and comparing search engines

Outline

 
In this exercise you will work individually to improve your skills in searching 
the Web for different types of resources using search engines.
 

Outcomes
 This exercise will help you to:

 

 understand how search engines work;
 use search engines more effectively;
 learn how to narrow a search and use the best search terms;

 
practise using a search engine to find specific types of information such as 
images.

Background

 

Anyone can search the Net by typing a query into a search engine, but that 
doesn't mean they can find what they are looking for. In order to become an 
effective and efficient online researcher, you will need to acquire some 
factual and craft knowledge. Search engines are huge databases, and 
knowing something about how the information is organized within them can 
help you to search more effectively. Thinking about the words you are using 
as search terms and combining these using advanced search facilities 
allows you search more powerfully.
 

Resources to help with this activity

 

We have provided a resource page Knowledge, skill and cunning, which 
contains lots of information about search engines and search techniques. It's 
there for you to draw on as you work through the exercises below. But 
please note that this is a resource, not something you have to study. 
It's there to be dipped into and used as required, not a set of web 
pages which you have to work through. The resource also provides links 
to online courses on searching the Net which have been created by external 
institutions. Excellent though these courses are, you should remember that 
they take time to study - time that will therefore not be available to work on 
T171.
 

Activity 1: Comparing different types of search engine



 

Go to AltaVista and search for information on 'History of the Internet'.

Do the same for Yahoo!

Make some notes about the results produced by both search engines.

What do you think accounts for the different results?

Hint: See the page on Frequently Asked Questions (FAQs) about search 
engines in the Knowledge, skill and cunning resource.

 

Activity 2: Locating specific items using AltaVista

 

Use AltaVista to search for profiles of Bill Gates, the co-founder and now 
Chairman and Chief Software Architect of Microsoft.

Hint: Given Gates's prominence, there are hundreds of thousands of pages 
about him on the Web. You will therefore have to narrow your search to 
pages containing profiles of Gates. If you need help with this, try reading the 
web page on How to narrow a search in the Knowledge, skill and cunning 
resource.

 

Activity 3: Locate a photograph of Gates

 

Hint: Images on the Web tend to have the suffix .gif or .jpg. So a photograph 
of Gates might be tagged as 'bgates.gif'. AltaVista allows you to search for 
images by using the syntax

image: <filename

For example:

image: <bgates.gif.

When you have located a photograph of Gates, save it to your hard disk and 
paste the photograph into your notes. See the resource page on capturing 
images from the web if you are unsure about how to do this.

Remember that, in general, items found on the Web are subject to copyright 
restrictions. However, you are free to copy an image if you are not 
subsequently putting it on public show, or if you are including it in an 
assignment for assessment. You should always acknowledge the source of 
any images or quotes you include in your own pages.

 

http://uk.altavista.com/
http://uk.yahoo.com/
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Resource 

  

Knowledge, skill and cunning

 
A resource to help you search the web effectively, and evaluate the reliability 
of what you find.
 

Introduction

 

The most common complaint beginners make is that they 'can never find 
what they want' on the Web, or that they typed a simple inquiry into a search 
engine and it came back with 40,000 pages, none containing the information 
that was sought.

Part of the problem is that most users initially have only hazy ideas of what a 
search engine is, how it works and what its limitations are. This is 
compounded by the fact that search engines create an illusion about how 
easy it is to search the Web: just type what you want in the box, click on 
Search or Go and, Hey Presto!, you're a wizard researcher.

Alas, it is not that easy. The Web is unimaginably vast and growing bigger 
by the day. It cannot be catalogued in the way the collection of books and 
journals in a good library is catalogued. It contains a wide variety of 
materials, of quality ranging from execrable to outstanding, published by 
sources which range all the way from lunatics to the greatest universities in 
the world. A search engine can only offer a partial database of the contents 
of this huge resource, and each engine offers a different partial view. So if 
you are going to make intelligent use of the Net as a resource, and efficient 
use of the search tools that are available, you have to:

 

 

●     Acquire some knowledge about the Web and about how search 
engines work.

●     Develop some basic skills to enable you to use search engines 
effectively and efficiently, and evaluate the reliability of what they find 
for you.

●     Pick up some cunning tricks which may help you circumvent the 
limitations of the tools available.

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/FE48D88E-2202-4C22-B3852D46B51B1BADprint.cfm


 

The purpose of this resource is to help you acquire the knowledge, skill and 
cunning needed to master the Web. Just as research students have to be 
taught bibliographical skills if they are to get the most out of university 
libraries and archives, so anyone aspiring to use the Web seriously needs to 
develop 'webliographical' skills.
 

How the resource is structured 
 Basic

 

 

●     What is a search engine? 
●     What's the difference between a search engine and a catalogue? 
●     Frequently Asked Questions (FAQs) about search engines 
●     How do search engines work? 
●     How do search engines work? - another version 
●     What are the major search engines? 
●     How do they compare with one another? 
●     What's a meta-search engine? 
●     When are meta-search engines useful - and when not? 
●     What do search engines look for? 
●     Keywords, metatags and other tricks 
●     What's in a Domain Name? 
●     Why do I get 'Page Not Found' error messages? 

 

 Reference sources on search engines
 

 

●     Search Engine Watch 
●     The Spider's Apprentice 
●     Creative Good 

 

Skill
 Searching

 

 

●     Focused searching 
●     Boolean searching 
●     How to narrow a search 
●     Principles of smart searching 

 

 References
 

http://arabweb1.open.ac.uk/t171/redirect.cfm?File=09C68A10-BD79-46F3-A4723365065A205A.cfm
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=01C13ACB-1E45-4A9C-944E4D6E37010C4B.cfm
http://www.monash.com/spidap2.html
http://searchenginewatch.com/webmasters/work.html
http://www.monash.com/spidap4.html
http://searchenginewatch.com/links/major.html
http://searchenginewatch.com/webmasters/features.html
http://searchenginewatch.com/links/Metacrawlers/
http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/MetaSearch.html
http://searchenginewatch.com/webmasters/rank.html
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=9A89C35A-E005-4E63-BA9F9F2D78EF78CB.cfm
http://www.creativegood.com/help/c044.html
http://searchenginewatch.com/
http://www.monash.com/spidap.html
http://www.creativegood.com/help/index.html
http://searchenginewatch.com/facts/math.html
http://adam.ac.uk/info/boolean.html
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=D8274A40-2D6E-4A92-AE35E7EED7C22361.cfm
http://www.monash.com/spidap5.html


 
●     How to cite web references 

 

Cunning

 

●     How to find out who owns a domain name 
●     Which search engines are best for which purposes? 

 

Tutorials on web searching

 

●     The best one I've found is from the University of California at 
Berkeley: Finding Information on the Internet: A Tutorial This is an 
excellent course designed for the beginner as well as the more 
experienced Internet user

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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http://library.open.ac.uk/help/helpsheets/cite.html
http://webreference.com/cgi-bin/whois.cgi
http://arabweb1.open.ac.uk/t171/redirect.cfm?File=5D5CBC99-5A58-4042-918AD5723D06409F.cfm
http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/FindInfo.html


 

 

  

  

  

  

  

  

  

Resource 

  

Capturing images from the Web

 

Images on web pages are almost always in .gif or .jpg format.

This is what you do if you want to capture an image and save it for possible 
insertion in a document of your own.

Note: These instructions are only for computers running Windows 95, 
98 or 2000. 

 

 

1.  Find the web page containing the image you seek.
2.  Move the mouse until the pointer is over the image you wish to 

capture.
3.  Click on the right mouse-button. This brings up a pop-up menu. 

Choose 'Save Picture As...' or 'Save Image As...' or similar option.
4.  In the Save Picture or Save As dialog box, select the folder where 

you wish to place the copy of the image.
5.  Change the name under which you wish to save the image and then 

click on 'Save'. The image will now be stored on your hard disk.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Module 3 Section 4 

4.6 Exercise - developing a concept proposal

Outline

 

In this exercise you are asked to develop what we will call an e-business 
'concept proposal' for an online organization. The organization can be a 
commercial company, or a non-profit organization - I will use the general 
term 'organization' here to cover both. Many of the features you need to 
address will be the same. In the proposal you will look at different aspects of 
the proposed organization and say how you intend to address these. This 
will count towards TMA04.
 

Outcomes
 This exercise should help you with the following:

 

 analysing the roles and issues in developing an online organization;
 developing the proposal for TMA04;
 consolidating the material you have covered in the module.

Background

 

When an organization is being set up it needs to develop a business plan - 
how it will operate and who it is aimed at. A real business plan covers 
aspects such as projected costs and profits, proposed market, competitors 
and so forth. You will not be creating such a commercially oriented plan 
since this requires specialized business expertise. Rather you will be 
working on the stage before this, and developing the overall 'concept 
proposal' for your chosen organization. You will be creating a proposal 
which draws on the topics and concepts covered in the course to justify your 
proposed organization.

The organization you choose to develop a proposal for is a hypothetical one, 
not a real organization. However, you may be proposing a service or product 
which is already offered online, so there may be real-life examples of such 
organizations. You can develop a proposal for an organization you have an 
idea for, or you can select from a range of proposed organizations we have 
come up with. Although you should address each of the issues seriously, 
you can have some fun with the proposed organization - this is your chance 
to propose a business without a bank manager being involved!

The e-business concept proposal will consist of 4 sections, detailed below:

 

Summary



 

This should state what the organization does, what product, or service it 
offers. The summary should state what the intended market or users will be. 
The general business model developed elsewhere in the plan should be 
summarized here. From reading this someone should be able to tell what 
the organization does, how it will operate, who will use it, and why you think 
there is a need for it. Each of these will be covered in more detail elsewhere, 
so you should only state them briefly here. You should state which part of 
the online transactions grid your organization fits into.
 

Revenue model

 

This should explain how your organization will make money or cover its 
costs. If it is a commercial company you should state how you aim to make a 
profit, for example is it through the sales of products, advertising, affiliation, 
etc. If it is a non-profit organization you should explain how it will be run, who 
will contribute to it, if funding will be gained from elsewhere, and how it will 
balance its books.
 

The product and the market

 

In this section you should state what it is your organization will be providing 
(the term 'product' is used here to refer to a physical product, a service or a 
non-profit function). You should use the ES test to demonstrate how this 
service or product is suited for online delivery.  In this section you should 
state who the intended market is for your product. This can be the likely 
buyers of a product, or the users of a service.
 

Richness and reach

 

In here you should explain how the online delivery of this product or service 
is an improvement over the traditional (offline) form of such an organization - 
if offline equivalents exist. Specifically you should outline in what ways your 
organization will add either richness to the product, reach to the audience or 
both.
 

The Exercise

 
Firstly you should read TMA04, since the concept proposal you develop in 
this exercise will form part of this TMA.
 

 

Read TMA04 now.

Having decided on the organization you are going to develop an e-business 
concept proposal for, you need to develop the proposal by writing some text 
for each of the sections given above. The overall e-business concept 
proposal should be no more than 1000 words. Depending on your particular 
proposal some sections may need to be longer than others, but the total 
word count should not exceed this limit. Create your proposal using the 
template provided in TMA04. The proposal must be in HTML format.

 

http://arabweb1.open.ac.uk/t171/redirect.cfm?File=E375F099-3E17-4428-9E3C70CFC5497EA9.cfm


Possible organizations

 

If you do not have an idea for an online organization some possible 
organizations you might consider for the exercise are given below. There are 
deliberately no accompanying descriptions for each suggestion. It is up to 
you what services they might offer or how they might be realized and what 
model the organization will adopt. There is no 'right' interpretation for any of 
the suggested organizations; for instance one interpretation may have the 
site for distance education students as a commercial company whilst 
another has it as a non-profit organization.
 

 Online Pizza Company
 Online gallery for new/unknown artists
 Site for distance education students

Resources

 
In developing a concept proposal you may find it helpful to use the concept 
mapping techniques you practised at the start of the module: Exercise - 
concept maps

 

 

Once you have completed your proposal you should post it to your tutor 
group (this is critical to further developing your proposal for TMA04). In the 
online tutorial for TMA04 you will be critiquing the proposal of another 
student in your group - and somebody will be critiquing yours.
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About Module 3 

Concept map descriptions

Star Wars

 

The diagram consists of 14 concepts, which are linked together by lines to 
show the relationships between them. Related concepts are grouped 
together. The relationships are as follows.

'Star Wars' has four links to 'Han Solo' and 'Luke Skywalker' on the right and 
to 'Jedi Knights' and 'Darth Vader' on the left.

'Jedi Knights' and 'Darth Vader' both also link to 'Obi-Wan Kenobi'.

'Darth Vader' shows further links to 'DeathStar' and 'The Empire', which are 
also interlinked.

'The Empire' has a further link to 'Rebel Alliance'.

'Rebel Alliance' has a further link to 'Princess Leia Organa', which in turn 
links to 'Carrie Fisher'.

'Princess Leia Organa' has a further link to 'Luke Skywalker', which in turn 
links to 'Mark Hamill'.

'Luke Skywalker' links back to the original concept of 'Star Wars'.

'Han Solo', which is the last remaining link from the original concept to be 
followed, links further to Harrison Ford.

 

'My answer' concept map
The diagram consists of a number of concepts, some grouped together with 
a boundary around them, and lines showing the relationships between the 
concepts and groups of concepts. Any boundary represents 'organizational 
boundary'. The lines showing the relationships are labelled with terms 
describing what is exchanged in that relationship (such as information, 
materials, product, service).

The first boundaried concept is 'collaborating organizations, e.g. suppliers' 
which is linked by a line marked info./materials to the main boundaried 
concept group 'value chain'.

'value chain' consists of the following relationships:

'product' is linked by lines marked 'info.' to 'administration', 'design', 
'production', 'sales', 'service'.



 'value chain' links to the boundaried concept 'distributor' by a line marked 
'product/service'. This links to a boundaried concept 'retailer/service 
provider'. 'distributor' and 'retailer/service provider' are described as 
'intermediaries'.

'retailer/service provider' links in turn by a line marked 'product/service' to 
the boundaried concept 'customer'.

The four boundaried concepts from 'value chain', through 'distributor' and 
'retail/service provider' to 'customer' is described as 'supply chain'.

Linking in to 'customer', at the same level, but not linked to 'retailer/service 
provider', is a boundaried concept marked 'competitiors'. The line marking 
the relationship with the customer is described as 'rival products seeking 
competitive advantage'.
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About Module 3 

Concept map exercise - my answer

 Key elements to include in my concept map:
 

 
business(es) - core organization/individual units and other related 
organizations;

 products;

 
value chain (informational/physical) within companies - that means the 
activities required to design, produce, market, deliver and support a 
product;

 

information - about a product, how to make a product, informal 
communications within an organization, interaction within and between 
organizations. This information could be numbers, facts, qualitative 
judgements, affiliation, emotion, etc;

 supply chain between companies - linking supplier, customer;
 boundaries;
 competitive advantage (importance of information);
 the Internet;
 connectivity
 competition;
 brands (information a consumer associates with product)
 economics of information - e.g. tend towards maximizing stock;
 economics of things - e.g. tend towards minimizing stock

My concept map

 
Picture - Diagram - concept map of the key concepts from Chapter 2 of 
'Blown to Bits' - a description is given in the link below

 

 

 

A text description of the concept map is available online.

Remember there are no right or wrong answers when it comes to concept 
maps. I have chosen to try to represent the way the authors describe the 
process by which an organisation develops a product (value chain) and gets 
it delivered to a customer (supply chain). I did this because it seemed to me 
that at the core of the authors' analysis of how things are changing because 
of the Internet there is still the fundamental activity of producing something 
which someone wants - even if, increasingly, that product is information itself.
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About Module 3 

Answers to About Module 3 SAQs

 

SAQ 1 

What are the four types of online transaction?

Answer 

Organization to Individual - in which organizations use the Internet to provide 
a product or service for individuals. This is the typical e-commerce 
transaction of a company such as Amazon.

Organization to Organization - in which one organization provides products 
or services to another. For example a PC manufacturer offering online 
ordering to other companies.

Individual to Organization - the Internet can change the way customers can 
organize themselves to interact with organizations, such as through buying 
cartels.

Individual to Individual - the Internet makes interaction between customers 
easier leading to, for example, online auction sites, consumer 
communications.

SAQ 2 

Which of the following statements is true:

(a) The Internet encourages small, independent companies to flourish.

(b) The Internet increases the power and market position of the dominant 
companies.

Answer 

Both are true to some extent, pointing up the paradox of the Web. Given the 
ease of creating a presence on the Web and the fact that it can significantly 
increase a company's customer base, many small companies have 
benefited from online trading. However, faced with a proliferation of 
companies on the Internet, customers will often go for names and brands 
they are familiar with and trust, thus enabling large companies to increase 
their success in the market.

SAQ 3 

What are the four main lessons Evans and Wurster draw from their 



Encyclopaedia Britannica story?

Answer 

(i) 'The most venerable can prove the most vulnerable.' New information 
technologies can undermine well-established businesses.

(ii) The shared history, culture and values of established business can make 
it difficult for executives to understand the likely implications of innovative 
technology for their own business.

(iii) Even if they do recognize the implications often they can't react because 
they are 'incumbents' in their own market with established systems (sales, 
distribution and so on) which can't be changed easily and cheaply. In this 
situation the new economics of information means that the 
'insurgents' (companies new to a market) have the advantage of having 
nothing to lose.

(iv) 'This is not a zero-sum game.' If one company profits from new 
information technology it doesn't mean another has to lose. The total value 
of the players in the 'game' can rise (as in book retailing) or fall dramatically 
(as in the encyclopaedia business).
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Module 3 Section 1 

1.1 O-2-I: richness vs. reach - introduction

Introduction

 

In this part we will begin to explore the organization-to-individual part of the 
online transactions grid. This represents what many people think of as 'e-
commerce' as it covers online companies which sell to consumers. This 
incorporates many of the well known e-commerce names, such as Amazon, 
CDNow, LastMinute , etc.

As this is a large part we will break it down into three sections, each 
associated with a chapter of the book. In this first section we will look at the 
richness vs. reach model which underpins Blown to Bits , and is introduced 
in Chapter 3.

 

 

Picture - Diagram - the modified Online Transactions Grid as described 
earlier. The top right grid box representing the Organization to Individual 
category is now broken down in to three sections, firstly richness vs reach, 
secondly deconstruction and thirdly disintermediation. Richness vs reach is 
highlighted as the model is explored in this section of the course.

  

 

 
Do Read all of Chapter 3 now. Refer to the Glossary if there are any 

terms you are not familiar with.
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Module 3 Section 1 

1.2 The richness vs. reach model

 

'There is a universal trade-off between richness and reach.'

This is what the authors claim, and then go on to explain what they mean. It 
is key to understanding their book, so it is worth spending some time on. 
First of all, what do they mean by 'richness' and 'reach'? Rather unhelpfully 
they say that 'The precise meaning of richness varies from one context to 
another, but in any one context, it is generally clear what the word means.' 
However, they do go on to define it in more detail on page 25. Here they 
state six aspects of richness of information:

 

 bandwidth (or amount of information);
 customization (of information for individual buyers);
 interactivity (between seller and buyer);
 reliability;
 security;
 currency (by which they mean up-to-dateness).

 

This begins to clarify the meaning of richness and the list seems reasonable. 
One can imagine examples of varying degrees of richness for these aspects.

Reach is defined as 'the number of people who participate in the sharing of 
that information'.

The examples they give are concerned with supply chains and use very US-
based examples, so I didn't find them particularly helpful. Let us consider 
another example which might be more familiar. In this case I am going to 
choose buying a television set as an example, with three types of companies 
to buy from (I am deliberately avoiding an Internet based company for the 
time being). My fictitious companies are:

 

 
electric home - this is a mail order company, which uses a catalogue to 
sell a wide range of home electrical goods.

 
Bob's TV Heaven - this is a small, independent shop run by a television 
enthusiast, Bob.

 
Conrads - this is a large, national company which specialises in large, out 
of town shops, selling a range of home electrical goods.



 

Let us rate these in terms of richness and reach when buying a TV. Think 
about how you would rate them on both richness and reach, using low, 
medium and high for both.

Here is my rating:

 

 

electric home - reach is high, since many people can read the catalogue. 
The richness is low however. Even a detailed description of the TV does 
not offer much customization or interactivity, and will not be as current as 
the other options.

 

Bob's TV Heaven - reach is low here, since there is only one shop and 
only one Bob. Therefore the number of people who are interacting with the 
information (which in this case is Bob, or the TVs in Bob's shop) is low. It 
isn't clear from Evans and Wurster whether they mean reach to include 
the spread of stock also, so the more TV models you have the greater the 
reach, or whether this comes under richness. I think it is a form of reach, 
so on this scale Bob's shop would score low as well, since he cannot 
stock many items. On richness however, this scores highly. Bob is an 
expert in his field, he sells only TVs and he gives you one-to-one 
attention. It therefore scores well on bandwidth, customization (since he 
will talk to me and listen to my needs), interactivity and currency.

 

Conrads - this scores medium for reach, since they have a lot of shops, so 
they score better than Bob's TV Heaven, but not as well as electric home, 
who can reach all the people who do not live within easy travelling 
distance of one of their shops. If we take reach to mean range of stock 
also, then they also score quite well, since they have larger warehouse 
capacities than Bob, but they are still limited more than electric home who 
can have a large warehouse away from an expensive retail area. They 
rate medium on richness as well, since they have staff with whom one can 
interact, but often these are not experts and do not offer the richness of 
interaction one might receive at Bob's. It is more customizable and 
interactive than the catalogue however. So, I think the three companies 
can be placed as follows on a chart with richness and reach as the axes.

 

Picture - Graph - this plots Richness on the y axis over Reach on the x axis. 
The graph is a descending line showing Bob's TV Heaven first as high on 
the Richness y axis but low on the Reach x axis. This is followed by Conrads 
on the descending line, in the middle of the graph for both richness and 
reach. This is then followed by Electric-Home as low on the Richness y axis 
and high on the Reach axis.

 

 



 

This demonstrates the richness vs. reach trade-off Evans and Wurster have 
outlined. As a company increases its reach, it necessarily and unavoidably 
decreases its richness. Imagine what buying a TV from Bob's TV Heaven 
would be like if he expanded to fifty shops. He may well try and recruit good 
staff, train them well and ensure quality of service, but it would become a 
distinctly less rich experience than when he has just the one shop.

Or would it? I think there is something persuasive about the richness vs 
reach model, but many directors of large companies would argue that they 
maintain richness as well as achieving reach. Evans and Wurster argue that 
this is not possible, there is always the trade-off. You should think about 
whether you agree with them or not.
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1.3 Standards

 

The authors make a big deal of standards in Chapter 3 and this is the third 
time we have looked at them in this course.

Evans and Wurster suggest that it is not just the explosion in connectivity 
(for this read 'explosion in use of the Internet'), but the adoption of common 
standards which is behind the changes in industry. Earlier they have talked 
about 'asymmetries of information', which usually means that within an 
industry some people have access to certain information, which others don't. 
For example, we don't usually know how much a shop paid the 
manufacturer for something we want to buy. The authors argue that with the 
explosion in connectivity and the adoption of common standards, this 
asymmetry disappears. One can see how the rise in connectivity is 
significant, since it means any of us have access to information. But why are 
standards so significant?

The answer lies in the type of standards adopted. In Module 2 you looked at 
how the Internet was developed and how it works. This wasn't just from a 
technological or historical perspective. The way in which the Internet 
functions, its architecture, directly determines how it is used. The key 
aspects about the standards underlying the Internet are that they are open, 
free and easy to use. This means that no company controls them, they do 
not require expensive training to use and they do not need expensive 
equipment to operate. Imagine if one company owned the Internet standards 
and to use it, or be on it, you had to install specialist equipment and pay a 
heavy fee. It would be a very different beast to the one it is now. When the 
authors talk of 'proprietary EDI systems' they are referring to just such 
systems which were developed in the 80s, with the aim of connecting 
companies in supply chains together. (EDI is defined in the Glossary and will 
be discussed in more detail in Section 4.) The chance of such systems being 
easily accessible to everyone are very remote.

 

Good enough
The point the authors make about standards being 'good enough' is also an 
interesting one. They claim that many standards do not represent the best 
possible means of achieving a function, but they are good enough and more 
importantly, they are universal, so they can be used for more than one 
application. For example, HTML is quite a poor hypertext system. When it 
was first unveiled, many software manufacturers were developing their own 
software to allow people to produce hypertext files. These would be specific 
to their software however. The proprietary tools may offer a richer 
environment than HTML, with more functions, but the crucial thing about 
HTML was that it was universal, easy and free. It was good enough to meet 
the needs of most users, so why should they sacrifice a slight gain in 
functionality if it meant that everyone else would have to buy specific 
software to read their document? As the authors suggest, this is another 



 

instance of the richness vs. reach trade-off. You can have a very rich, but 
specific piece of hypertext software, or one which is low in richness, but has 
a great reach. If you want a 'World Wide Web' that is genuinely world wide 
then it is reach that matters, so HTML won the day.

This richness vs. reach trade-off with regards to software can become 
something of a battle. You will see many people who always demand that 
software adheres to the accepted standards and those who want to use a 
tool which offers some added richness of function, but cannot be accessed 
by everyone. Creating web pages is a good example of this. There is a set 
of HTML standards, but many companies have allowed additional 'tags' to 
work in their browsers. For example, Microsoft's Internet Explorer browser is 
more likely to accept HTML code from Microsoft's FrontPage, even if the 
HTML does not conform to the standard. The reason many people object to 
this so strongly is that it could mean a dominant company could gain control 
of the standards which underlie the Web.
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1.4 Adding richness and reach

 

The authors will return to this later in the book, but for now let us examine 
how an online business can, as Evans and Wurster phrase it, 'blow up' the 
richness vs. reach trade-off.

Let us take a fairly well known online business, that of selling books. This 
was one of the first areas to become a major online business, with 
companies such as Amazon, Blackwell's, Books Online , etc. all setting up 
online book stores. Later, we will examine why books made such a good 
product to sell online, but for now let us see how both richness and reach 
can be added.

Reach is fairly straightforward. An online bookstore can be accessed by 
anyone with access to the Internet. It therefore potentially has a far greater 
customer base than any shop or chain of shops. This is only feasible 
however if there is a strong logistical network underlying it. In other words, it 
is no use having a good online site if the company doesn't deliver in your 
area, or they only have a few titles in stock. So for such companies to 
benefit from their Internet-facilitated reach they need a good delivery 
system. Of course, most employ existing postal delivery systems (which 
seems obvious) - but this is a simple example of something we will examine 
later, namely 'outsourcing' services. There is little point in one of these 
online booksellers trying to create its own national (or international) delivery 
system when there are companies already doing this successfully. The 
second point about reach is the range and amount of stock available. This is 
certainly an area where online bookstores have an advantage over physical 
shops. 'Real' shops are limited in the amount of space they have for storage, 
whereas online bookstores can have large warehouses in non-retail areas 
where the rent is cheaper. They also give the consumer access to the sort of 
databases only the shops would have had before (an example of Evans and 
Wurster's asymmetries of information). This means you can search amongst 
millions of titles.

With regards to richness, many people would argue that going to a physical 
bookshop is a much richer experience. One can pick up books, read 
samples, ask advice from staff and browse effectively. All of this is certainly 
true. The online bookstores offer different forms of richness however. These 
can include:

 

 
reviews and exchanges with other readers (a product of the increased 
reach);

 
personal recommendations - so the site will recommend other books it 
thinks you will like based on previous purchases and what other buyers 
purchased. You can refine these and find a good set of recommendations;

http://www.amazon.co.uk/
http://bookshop.blackwell.co.uk/
http://www.bol.com/


 
customization - the login page of the website knows who you are (if you 
choose to log in this way), and will customize the opening page so books 
it thinks you will like will be 'on display';

 
communication - you can receive e-mails with updates, particularly 
relating to your area of interest or favourite authors;

 
interviews and exchanges with authors - many online bookstores run 
special interviews or chat sessions with authors.

 

Many of these apply to the physical book store also. For instance the store 
could hold evening sessions for readers interested in a particular genre. It 
could keep a database of your interests and a mailing list and send out 
letters with particular recommendations. If the staff knew you well they could 
make recommendations when you went in. But while all of this is possible, 
and indeed might be exactly what a small bookshop might be able to do, 
such customized service is beyond the capacity of a large chain bookstore. 
So the small shop can provide richness, but not reach; vice versa for the 
large store. The point Evans and Wurster make is that neither kind of real 
store can provide both richness and reach. That, they argue, is the 
prerogative of the online bookshop.

This is not to say all physical bookstores will disappear and have nothing to 
offer. Far from it, and we will look at what online shopping means for 
traditional shops in a later section.
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1.5 What makes a product likely to succeed online?

 

In this page we will look at what makes a product (and by implication an 
organization) likely to succeed in e-commerce. Are all products likely to sell 
as well online? Are there some products which you could never imagine 
being sold online?

In his book E-shock Michael De Kare-Silver addresses this issue by 
developing what he calls 'The ES Test', where ES stands for electronic 
shopping. He states that there are three aspects which determine how 
susceptible a product is to being sold online. These are:

 

 

1.  Product characteristics - this relates to how the product interacts with 
the human senses. For instance, does it need to be touched or tasted 
before buying?

2.  Familiarity and confidence - this refers to the familiarity the consumer 
has with that product and their confidence in it (or the supplier).

3.  Consumer attributes - this refers to the type of consumer who is likely 
to buy that product and their motivations for shopping.

 

 Let's explore these in some more detail.
 

Product characteristics

 

Products have their own set of characteristics which relate to the five human 
senses of sight, sound, smell, taste and touch. Perfume for instance relates 
primarily to smell (although with powerful marketing and packaging sight is 
also important). Music CDs relate primarily to sound. Clothes might relate to 
sight and touch, whereas food might relate to sight, smell, taste and touch.

At the moment anyway online shopping can really only convey sight and 
sound. Thus any product which relates primarily to taste, smell or touch 
might not be suitable for online selling (although if they are strong in 
familiarity or consumer attributes, then they might be suitable, as we'll see 
below). De Kare-Silver also suggests that services which rely on 'rational' 
decision making are susceptible to be bought online, in contrast to those 
which involve a greater 'emotional' or 'physical' involvement. So banking and 
insurance do not rely on the senses much and involve mainly rational 
involvement (although one can get very emotional about banking!), and thus 
are services which quickly began to be offered online. This might be in 
contrast to products with a greater emotional involvement such as clothing 
or paintings (even though the latter relies mainly on sight, paintings are 
something the buyer often wants to make a personal connection with).

 



Familiarity and confidence

 

De Kare-Silver's second step in his ES test is to examine how familiar a 
product is to the consumer and their confidence in it. He states that 
familiarity and confidence is typically found with everyday purchases, such 
as groceries. He cites a survey at Indiana University which found that 80% 
of the average grocery shop were repeat items, so most grocery shopping is 
simply replenishing known goods. Therefore you do not need to spend much 
time thinking about these goods and since you know them they can be 
successfully reordered each time.

Another very important aspect of familiarity and confidence is the 
consumer's familiarity with the manufacturer or the brand. Very familiar 
brands include McDonald's, Coca Cola, Levi's and so on. In an online 
environment the brand becomes perhaps even more important. If 
consumers are unsure of a product they will tend to go with one they know. 
Similarly if companies are selling products online you cannot tell from their 
website how reliable the company is. After all, anyone can set up a website. 
In this case consumers will tend to go with a supplier they feel they can trust.

In About Module 3 I said that the web was a paradoxical space; it may 
enable big companies to get even bigger at the same time as it enables 
unknown firms to expand very quickly. The reason for this is brand 
familiarity. When e- commerce was being first talked about, many thought it 
would create new businesses, so for instance there would be new 
companies selling online groceries, or new online banks. What seems to 
have happened is that instead the Web has become another outlet for 
existing companies. So in the UK it hasn't led to new online supermarkets, 
but instead has become another means through which the established ones 
such as Tesco, Sainsbury's, Waitrose, etc. sell to customers. This is largely 
due to brand familiarity (although also linked to existing set ups of 
warehouses, shops, etc). Customers know and trust these big brand names, 
so it would be difficult for any new company to break into that market.

 

Consumer attributes

 

The third step of the ES test is to look at the consumer attributes. What sort 
of consumer typically buys this product and what is their attitude to buying 
online? Put simply, this means that there is no point having an excellent 
online product if the sort of people who would buy it are unlikely to be online.

De Kare-Silver cites some research which provides six categories of 
consumer:

 

 
Social shoppers - these are people who enjoy the social aspect of 
shopping. They are sometimes called 'recreational shoppers'.

 
Experimenters - these are consumers who like to try new things, such as 
shopping over the Net.



 
Convenience shoppers - these are people who have limited time and do 
not place shopping as a high priority, so it is a chore which must be 
performed in between other tasks.

 
Habit-bound die-hards - these are people who do not like to change or try 
new things. They tend to visit the same shops and buy the same goods.

 
Value shoppers - these are people for whom value is the most important 
characteristic and will go with whatever initiative offers the best value.

 
Ethical shoppers - these are people who place a high value on ethics in 
their shopping so will buy fair trade coffee for instance and arrange their 
finances with banks which promote a strong ethical policy.

 

The first thing to say about these categories is that categorization is both 
useful and potentially dangerous. It's useful because people and 
organizations need to make sense of the world in order to operate within it 
and categorization is a way of doing this. It is dangerous because categories 
necessarily represent a simplification of reality. This is their point in many 
respects - to simplify the vast amount of information in the world so one can 
make sense of it. At a simplistic level this is obvious, for instance every time 
I see a chair I don't need to work out what it is, I know what it is and what its 
function is because I have a mental category for chairs. Categorizing people 
is a much more difficult and potentially hazardous task, because they are so 
much more complicated than anything else. With De Kare-Silver's 
categories one could easily imagine people moving between them, so I 
might be a convenience shopper when it comes to groceries, a social 
shopper with regards to clothes and a value shopper with regards to CDs. 
So one should always treat categorizations with a touch of caution.

What De Kare-Silver's categorization does do though is to highlight some 
attitudes towards shopping. With any one product it is important to think of 
the market for that product. On De Kare-Silver's analysis experimenters, 
convenience shoppers and value shoppers are all likely to shop online, as 
are ethical shoppers if online trade offers them a range of products 
unavailable normally. By the same token social shoppers and habit-bound 
die-hards are unlikely to do much shopping online.

So many of the products which have been sold successfully online have a 
strong consumer base in these categories. For instance, selling CDs and 
computer equipment online has a large set of experimenters in its consumer 
base. Selling online to a very traditional consumer base - for instance, the 
legal profession, may not be as profitable (although there will be many in the 
profession willing to experiment).

Another important point about the potential consumer base for online 
products is the varying degrees of access to the Internet enjoyed by different 
social groups. There is no point having products or services which are 
suitable for online selling, if the target market is made up of individuals who 
cannot - or will not - go online.

 



The ES test

 

De Kare-Silver suggests that these three aspects - product characteristics; 
familiarity and confidence; and consumer attributes - need to be considered 
when looking at a product's potential for online delivery. Sometimes a 
product might score low in one area, but do well in others. For instance top 
brand perfumes rely on smell, so under product characteristics they might 
seem unlikely to be sold online. However, they are well known brands and 
for gifts or personal use people are familiar with them and often buy the 
same perfume, so with this regard they score well. Perfume will sell to a 
variety of people, and some of these are likely to shop online, for instance 
those who want to buy their favourite brand at the lowest price or 
experimenters buying gifts for their mothers. So, although initially one might 
think perfume unlikely to sell online, across the aspects it scores quite 
highly, so is likely to be susceptible to be sold online.

What is your opinion of the ES test? As with categorization it perhaps over 
simplifies matters, but I feel that by highlighting the three aspects it does 
make you aware of the different factors which combine to determine the 
success of a product online. However, by concentrating on these factors it is 
possible that one misses others; for instance I don't feel the ES test easily 
includes another important factor, that of 'speciality' or 'unavailability'. Some 
products are very specialized, and often difficult to locate in any but the 
largest cities where specialist stores might exist. Such a product might score 
relatively poorly on all three factors in the ES test, but yet still be successful 
online, because there is a large, but dispersed market (the product succeeds 
because it has increased reach). Examples might be specialist foods, 
fashionable maternity wear, rare sports equipment, etc.

I feel however that the test is useful as a means of thinking about online 
products, but does not represent all there is to say on the matter. In order to 
find out how useful or limiting it is, the best thing is to try it yourself, which is 
what you will do in the next page.
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Section 1 

1.6 Exercise - the suitability of products for selling online

Outline

 

In the last page we looked at the ES test for determining how suitable a 
product was for selling online. In this page you will look at some products 
and services and use the ES test to determine whether you think they make 
suitable online products.
 

Outcomes
 This exercise should help you to:

 

 appreciate the different factors which make a product successful online;
 judge the value of the ES test;
 discussing different e-commerce models with your fellow students.

Background

 

For each of the three aspects - product characteristics, familiarity and 
confidence and consumer attributes - you should give a score of 1 to 10, 
with 1 being not likely to be suited to online delivery and 10 being very well 
suited to online delivery. Each product will have an overall score out of 30.

These scores are based on your own views, so there is no absolute right or 
wrong answer, but you should be able to justify your scores. You may wish 
to discuss in your tutor group what others have given and why.

Let me do an example first. The product we will consider is booking a hotel 
directly (i.e. not through an agent).

In terms of product characteristics the hotel scores quite highly. True, the 
actual hotel will offer more by way of sensory input, but if online I can view 
the rooms, the amenities, look at the menu and the location, then that is 
quite informative and more than one usually gets in a brochure. So I'll give 
this a score of 8.

With regards to familiarity and confidence, this will vary. If it is a chain of 
hotels then I may well be familiar with them and trust them; likewise for a 
hotel I have visited before. But often this is not the case, so I have only the 
hotel website to go on. I'll average these two cases out (a familiar brand in 
some cases but in others unfamiliar) and give a score of 5.

With regards to consumer attributes this will again vary quite considerably. 
Hotel bookings vary enormously depending on time of year, vacancies, 
lateness of booking, etc. So I think here the Internet's ability to be up to date 
will mean it will offer low prices frequently, so this will appeal to value 
shoppers. Also a lot of experimenters are likely to book their hotels via this 
route. However, I think many people like package holidays and prefer to 
book from a brochure. So overall, I will give this a score of 6.



That makes 19 out of 30. I would suggest this means that hotel bookings are 
likely to be quite successful online, although the online route is unlikely to be 
the dominant method of booking for a while. As with many of the examples 
below you can already book hotel rooms online. Just because this form of 
online product is already available does not mean the score is automatically 
30 however. As with hotel bookings there are still the traditional forms of 
obtaining the product, and by performing this test you should get a feel for 
how the online version will compare.

 

The Exercise

 
For each of the products or services below give them a score out of 10 on 
each aspect of the ES test.
 

 Buying a car.
 Arranging a bank loan / 'morabaha'
 Buying weekly groceries.
 Arranging a wedding venue.
 Buying shoes.

 

Discuss your results in your tutor group. Did you all come to the same sorts 
of scores? Did you find that the ES test was suitable for considering these 
products? How easy was it to give scores? Did you find yourself having to 
make too many generalizations?
 

 
When you've completed this exercise you might like to compare what you've 
done with my answer to the exercise.
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Exercise - the suitability of products for selling online - my answer

 
I've applied the ES test to two of the products/services from the list in the 
Exercise - 'Buying a car' and 'Buying weekly groceries'.
 

Buying a car
Product characteristics

 

Online sites can provide much of the 'rational' information about a car 
(detailed specification, performance figures and so on) and can provide a 
certain amount of the visual information needed about appearance. 
However, the average buyer needs more physical involvement with this 
product which can only be obtained by seeing, touching and even smelling 
it, not to mention going for a test drive. Also there's an inevitable 'emotional' 
involvement in such a purchase where subjective factors are involved.

Score: 4/10 

 

Familiarity and confidence

 

Buying a car is not any everyday purchase. The buyer needs to spend time 
acquiring information about the product and mulling it over. However, most 
buyers will be familiar with the 'brands' of major manufacturers and will have 
confidence in some based on past experience or influenced by advertising.

Score: 6/10 

 

Consumer attributes

 

'Experimenters' and 'value shoppers' might buy online after researching the 
product in person via car sales outlets. Bargains might be available due to 
the greater reach of online sales sites. However, the other types of shopper 
are less likely to be interested in this method of buying a car.

Score: 6/10 

Total: 16/30. Buying a car is less likely to be successful online except 
possibly for the final purchasing stage of the whole process.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/B5B41FF8-6AAD-4954-B9FC20A1C080DDDAprint.cfm


 

Buying weekly groceries
Product characteristics

 

There is not much 'emotion' involved in grocery shopping but there is a 
certain degree of subjectivity in many individual purchasing decisions. Smell 
and touch are involved in connection with some products, such as fruit and 
vegetables, but many decisions are also fairly straightforward and 'rational'.

Score: 7/10 

 

Familiarity and confidence

 

Grocery shopping involves many routine 'repeat' puchases which make it 
suitable for online activity. Buyers are also likely to have a high degree of 
familiarity and confidence both with the online retailer and with the individual 
'brands' involved.

Score: 9/10 

 

Consumer attributes

 

Online grocery shopping is fine for 'experimenters', 'convenience' and 'value' 
shoppers. It might also be acceptable to 'ethical' shoppers - if they can buy 
some ethical brands and can also be environmentally-sound in helping to 
reduce the overall number of car journeys. However, online shopping is not 
good for 'social' or 'habit-bound' shoppers.

Score: 8/10 

Total: 24/30. Buying weekly groceries is likely to be successful online - 
though it won't replace conventional shopping, even if everyone was online!

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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1.7 O-2-I: richness vs. reach - summary

 

In this section you have looked at the concept of richness and reach, and 
how there is usually a trade-off between these. The Internet allows both to 
co-exist. You have also looked at how standards play an important role here. 
Lastly, you looked at the product characteristics which might affect how 
suitable a product or service is for online selling.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum:
 

 
Examples from your own experience of the richness vs. reach trade-off (or 
where there isn't such a trade-off).

 Examples of where the Internet has added both richness and reach.
 The validity of the ES test.

 
Factors which might affect a product or service's suitability for online 
delivery.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 1 and re-read the relevant webpages or chapter 
of Blown to Bits.
 

 

1.  Think about how would you categorize the following in terms of 
richness and reach:

- a local butcher's shop;

- a large supermarket;

- online grocery shopping.

2.  According to De Kare-Silver's 'ES Test', what are the three aspects 
which determine a product's suitability for being sold online?

 

 Answers to the SAQs
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Answers to Section 1 SAQs

SAQ1

 

Think about how would you categorize the following in terms of richness and 
reach:

- a local butcher's shop;

- a large supermarket;

- online grocery shopping.

 

Answer

 

Local butcher's - Richness is likely to be high. The customer can receive 
one-to-one attention, customized information if required and there is a high 
level of interactivity between the buyer and seller. Reach is relatively low, 
however.

Large supermarket - Richness is likely to be medium. A certain amount of 
product information is available, and more can be obtained from some of the 
specialist departments (such as bakery, fresh meat) but the level of 
interactivity is usually lower than a specialist shop. Reach is relatively high 
with a large customer base.

Online grocery shopping - Richness can vary from low to medium depending 
on how much information is available on each product. No matter how much 
information is available online, however, shopping this way is not as rich an 
experience as handling produce or talking to a specialist retailer. Reach is 
currently medium also; only a proportion of a supermarket's customer base 
choose to shop online, although this proportion is growing.

 

SAQ 2

 
According to Silver's 'ES Test', what are the three aspects which determine 
a product's suitability for being sold online?
 

Answer

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/0C211715-7EEA-48D4-828FE7459C7022F6print.cfm


 

Product characteristics - those products or services which rely on rational 
rather than subjective choice are better suited to online selling, as are those 
where choice relates to the senses which can be conveyed over the Internet, 
i.e. sight and sound.

Familiarity and confidence - everyday purchases or familiar, trusted, brands 
are more likely to sell online because customers know what to expect.

Consumer attributes - certain types of consumer are motivated to go online 
for particular products or services. These tend to be 'experimenters' rather 
than 'traditional' consumers.

 

  
  
  

  
Click on the back button in your browser window to return to 
the previous page.  
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2.1 O-2-I: deconstruction - introduction

 

In this part we will continue to explore the organization to individual part of 
the online transactions grid. Having looked at the richness vs. reach model 
and the types of goods which can be sold online, this section will look at the 
way the new technologies impact upon established businesses.

This is based on Chapter 4 of Blown to Bits - Deconstruction. This is quite a 
long chapter, which provides several different examples to illustrate the 
same point. It is therefore not necessary to read all of it.

 

 

Picture - Diagram - this shows the modified Online Transactions Grid with 
the top right grid box representing the Organisation to Individual category 
broken down in to three sections as described earlier. The first section is 
richness vs reach, the second section is deconstruction and the third section 
is disintermediation. Deconstruction is now highlighted.

 

 

 

Do Read up to the heading 'Implications of Deconstruction for 
Competitive Advantage' which is on page 58 of my version of the 
book. Refer to the Glossary if there are any terms you are not 
familiar with.

 
Copyright © 2002 
The Open University



Module 3 Section 2 

2.2 Deconstruction

 

'Deconstruction is the dismantling and reformulation of traditional business 
structures.'

This is what the authors of Blown to Bits claim, and then go on to explain 
what this means by way of three examples: newspapers, retail banking and 
the automotive industry.

Deconstruction arises from the new technologies melting the 'information 
glue' which holds companies together. This concept is an example of where 
the earlier assumptions made by the authors (in Chapter 2) begin to have 
logical consequences - which is why it was important to question those 
assumptions when they were first made.

Let us look at deconstruction in more detail and see if we think it is the force 
Evans and Wurster claim it is.

Their starting point is that many businesses can be seen as a collection of 
businesses bundled together largely for economic sense. Let us look at their 
three examples:

 

 

A newspaper  - this can be seen as a collection of news reports, 
advertising, crosswords, TV listings, etc. The economics of the printing 
press and distribution networks means it is more economically viable to 
bundle these together into something we call a newspaper. In theory you 
could buy your news reports direct from the journalist. One can already 
buy separate magazines which offer just TV listings or crosswords, 
although there the same economics apply.

 

Retail banking - this can be viewed as a collection of services and 
products including current accounts, loans, mortgages, insurance, etc. As 
well as some physical benefits of having a single branch to offer all these 
products, the economics behind this bundling is that services complement 
each other. So a bank can afford to offer some products competitively 
which act as a lure, whilst making money on other products it hopes it will 
sell to a customer. For instance, it is often the case that someone will take 
out household contents insurance, buildings insurance, life assurance, 
income protection and so forth from the people who provide the mortgage. 
Many people split their financial services across a range of providers, 
searching out the best deal in each area, but many others stay with one or 
two trusted providers for all of their services.



 

Car dealers - these can be seen as new car sales, secondhand car sales, 
servicing, finance, after sales care, and so forth. Each of these functions is 
already performed by other companies, but at the moment there is a 
convenience factor associated with having them all in the same physical 
location. The effort required to accomplish each of these separately is 
often sufficiently offputting for people to handle them through one outlet. 
So for example, you will offer your existing car in part-exchange for a new 
car, arrange finance for that car through the dealer and then return to that 
dealer for servicing the car.

 

So, the first stage in Evans and Wurster's argument is to accept that such 
businesses can be viewed as a collection of smaller businesses. Do you 
think this is valid? I think it certainly has some merits, and is a useful way of 
thinking about organizations. I would also say that it may not be quite as 
simple as this - the reason organizations exist may not simply be because 
they represent the best economic model for bundling services or products 
together. Organizations have a social function for instance and one can also 
view them from a social perspective, which would lead you to a different 
conclusion. However, this way of viewing an organization applies not just to 
businesses. As I mentioned earlier, a university can be seen as a collection 
of functions or tasks. As can a local council. Each of these tasks could be 
performed independently (for instance you could pay separately for your 
rubbish to be collected, roads to be repaired, etc.). It makes sense in terms 
of economics, administration and user convenience to have them collected 
together in one organization.

So, if we accept that this is at least a valid (but not necessarily the only valid) 
way of viewing an organization, then we can move on to the second part of 
Evans and Wurster's argument. This claims that 'the new economics of 
information blows all these structures to bits'. By which we can take it they 
mean that the Internet threatens these bundles. Let us look at their three 
examples again:

 

 

Newspapers - the Web allows users to customize their news, so they 
receive information of particular interest to them. This is the idea behind 
the 'Daily Me' Evans and Wurster mention. So, for example, I might 
choose to receive the headlines, football reports, technology news, film 
reviews and some columns written by journalists I like. This is what many 
search engines and ISP home pages offer, for instance Yahoo, Excite, 
etc. can all be personalized. However, most of these items come from 
suppliers such as newspapers or television stations. As the authors state, 
such services do not seem to be drawing people away from newspapers. 
What is more significant is the impact the possible loss of classified ads 
may have on the economics of the paper. But there is no reason for them 
to lose the classified ads. If someone is trying to find a collection of ads 
online, then the online version of the paper offers a good starting point. 
Similarly, I think it is unlikely that many people would put the effort into 
collecting together twenty (say) different journalists and paying each of 
them a small subscription fee. This model initially generated a lot of 
interest (amongst journalists!), but it doesn't seem to have become a 

http://www.yahoo.com/
http://www.excite.com/


reality.

 

Retail banking - the increased information available online means that it 
is very easy to find and compare different financial products (a lot of 
websites will even do the comparisons for you!). This lessens the 
justification of the bank as a 'one-stop shop'. It is now relatively easy to 
find the best deal for home insurance, mortgage, savings accounts and so 
forth. This does not mean that the banks we know will disappear and be 
replaced by lots of smaller companies offering just one product - far from it 
in fact. There is a general trend in commerce for larger companies to be 
formed by the merger of existing companies. This offers advantages in 
resources and the economies that large scale can provide. What the 
Internet does mean is that banks have changed the way they view their 
own business and begun to offer them more as separate products. One of 
the corollaries of this is the centralization of some services, as in the call 
centres for dealing with customers. Instead of each bank branch being a 
separate unit offering every service, many of the services and products 
are now centralized. Of course, the Internet is not the only factor driving 
these changes, but the manner in which customers can easily locate and 
sign up for different products has meant that many large banks have had 
to alter their business model.

 

Car dealers - Evans and Wurster seem to suggest that car dealers are 
the most vulnerable of their three examples. Certainly manufacturers have 
begun selling direct to consumers, although there is a reluctance to do this 
as many manufacturers do not want to create friction with the dealers who 
still sell the majority of their cars. If this became standard however, it 
should mean a reduction in the cost of a car, since the customer is now 
buying direct from the manufacturer, with no need for profit for a dealer. 
Before the Internet it was difficult for a customer to do this, as only 
recognized dealers were allowed to buy from the manufacturer. This was 
again a result of economic sense - the manufacturer simply could not deal 
direct with thousands, maybe millions of customers, so it becomes a 
better model to spread the sales load through dealers. The increase in 
connectivity means that consumers can now buy direct, choosing a model 
and specification, without interacting with sales staff. These orders can be 
placed directly and the availability of cars made known to the customer, 
again through the Internet without the need for a salesperson. This makes 
it viable for the manufacturer to sell direct to the public. 

With secondhand car sales the Internet again eases some of the effort 
involved and a wide audience can be reached by the individual, by simply 
placing their car with an online secondhand car exchange (though this is 
true of paper versions also). Similarly, arranging finance for a car is 
relatively simple. You can apply for a loan online and receive automatic 
approval. What all this means is that the reasons for the car dealership 
existing as a single organization begin to fall away. This does not mean all 
car dealerships will disappear, or that the change will happen overnight 
(since people have developed the habit of buying a car in a certain way), 
but it does mean the car sales industry will begin to change as these 
effects become more prominent. In fact the Internet has already had an 
impact on car sales in the UK where it has become increasingly simple 



and easy for UK-based customers, using the Internet, to purchase cars 
from mainland Europe at savings of up to 35% on UK prices. This has in 
turn increased pressure on car retailers in the UK to drop their prices or 
add extra value (e.g. free servicing, interest free loans) to deals on new 
cars.

 

What does this tell us about the process of deconstruction? What Evans and 
Wurster are suggesting is that the Internet can make each element of an 
organization vulnerable. Someone offering just that function online may be 
able to offer it cheaper or better. The reasons many organizations exist are 
geographical convenience (it is easier to run if everything is in one place), 
economic sense (the cost of the various components makes it more 
advantageous to bundle them together) or convenience for the consumer. 
The Internet challenges some of these reasons.  The authors do not address 
some issues however. For instance, there is an emotional or social sense to 
some products, which goes beyond the economic logic of bundling them 
together. Newspapers are a good example of this: people have social uses 
for newspapers which the authors don't really address - for instance many 
people enjoy reading a newspaper in a cafe. They can access the same 
information online, but they specifically choose to use the newspaper as part 
of a daily social ritual or to project a certain image - e.g. a 'Guardian reader'.

The main message of this chapter of Blown to Bits therefore, is not that the 
Internet means the end of many industries, but rather that it will have 
perceptible but often subtle effects on the way these industries develop. This 
is what we will explore further - the way predictions about how technology 
will change society, for better or worse, are often not realized.
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Module 3 Section 2 

2.3 Techno-optimism and pessimism

As mentioned in the Internet bubble in About Module 3, during the e-
commerce boom a casual reader of the mass media could be forgiven for 
thinking that e-commerce was going to supplant every other form of 
business. Shopping centres would stand empty and all the old companies 
would crash. As anyone who has braved the shops at Christmas can 
confirm, this has not happened.

So was it all hype, and has the fad now passed? Or was there some 
substance to the claims that the Internet was going to transform all 
businesses?

As with so many things I would suggest it was somewhere in between. This 
is interesting because it is a technology-driven phenomenon that has 
occurred in the very recent past, so we are all reasonably familiar with it. Yet 
it has many similarities with other technological innovations which have had 
an impact upon society. For all such innovations the initial views tend to fall 
into two distinct camps, what we can call the techno-optimists and the 
techno-pessimists. For the optimists the new technology spells the end of 
many bad practices and will lead to better ways of working, communicating 
and an improved society. For the pessimists, the new technology will destroy 
many cherished traditions, lead to greater stress and social decay.

We have already encountered this with regard to the advent of the PC in 
Module 1. The techno-optimists saw it as a liberating tool, which would free 
people's creativity and give rise to greater democracy. The techno-
pessimists saw it as a technology which increased isolation, reduced 
communication and increased the power of governments or large 
organizations. Even on a more everyday level there was talk of how the PC 
would change work environments - you may remember talk of the 'paperless 
office', where we would use networked computers to send and work on 
shared documents. As anyone who is surrounded by numerous printouts of 
documents, reports, memos, e-mail, etc. can attest to, the paperless office 
has yet to make its appearance.

Similar emotions were projected on to the Internet. To the optimists it was a 
great tool for freedom, gave access to information to everyone and allowed 
communication which would lead to a more open society. To the pessimists 
it was a medium for invading the home; it meant people would become 
increasingly housebound and isolated, sitting in front of their computers and 
accessing pornography.

The truth is that in both cases while neither vision came true, the technology 
did have a profound effect on society, as we have seen in the previous two 
modules. What both the optimists and pessimists seem to leave out of their 
predictions is what we might term 'the human factor'. That is, technology is 
used by people, who will adapt it to their everyday needs.



 

In The Social Life of Information John Seely-Brown and Paul Duguid stress 
the way people can shape the technology. The techno-optimists and 
pessimists seem to be only looking at how the technology will influence 
people, but the reverse process is also important.

For instance, it was claimed that the move to computer systems would lead 
to an increase in productivity. In fact overall productivity in the US slowed 
considerably after 1973. This may be due to other factors, but Seely-Brown 
and Duguid suggest it is because there is a lag between (i) what the 
technology is capable of and (ii) society learning to use it to its full potential. 
Merely having the technology available does not automatically lead to 
productivity gains, since people have developed ways of working based on 
older technology. One might also suggest that any possible increase in 
productivity is absorbed by the amount of time people spend sorting out 
problems with their computer, learning new packages or the amount of 
investment companies put into IT equipment merely to stay current. Finally, 
as Evans and Wurster point out, the increasing use of computers and the 
Internet leads to a proliferation of information which takes extra time to 
manage and process.

Let us look at an example of a technology which has come through two 
major technological revolutions and changed subtly each time - broadcast 
radio. Before the advent of television, radio represented the mass 
entertainment and news medium. It occupied a central role in the family 
home. With the advent of television, many people predicted the radio would 
pass into obscurity. Television was billed as 'radio with pictures', so the 
question was, why would you settle for just the radio? It is true that television 
came to occupy the central role in many households hitherto occupied by 
radio. There are two scenes which commonly occur in British popular film 
and television which illustrate this change. The first is of a family sitting in a 
front room, listening to the radio announcement in 1939 that Britain was at 
war with Germany. The second scene is a group of people outside a 
television shop in 1963 watching the news that President Kennedy had been 
assassinated. The fact that the medium shifts from radio to television in 
these defining events demonstrates the change in their respective social 
roles. However, radio did not disappear. It had some advantages over 
television, such as its extreme portability, the fact that people can listen to 
audio whilst doing other tasks, the relative ease with which radio signals 
could be transmitted, the cheapness of a radio compared to a television and 
some complementary social trends such as the rise of popular music and 
the advent of the car stereo. Thus radio evolved into a different role - it 
became a music medium and also a discussion medium (phone-ins, talk-
shows etc.). It thus met a different set of needs from television, and its 
audience changed.

The advent of the Internet was again heralded as a rival to broadcast media 
(both television and radio). People could now interact with a medium which 
was much more personal than the broadcast media. They would receive 
their news via it (as we have seen, personalized to their tastes), listen to 
music through it, etc. so the traditional media would be threatened. What 



has happened is that Internet radio has given radio another change in 
direction. It is now very easy and inexpensive to set up an Internet radio 
station. Broadcast licences for conventional radio are difficult to obtain 
because governments control the spectrum and space on it is finite. The Net 
offers an alternative medium for many fledgling radio stations. In addition it 
offers a potentially global audience for all conventional radio stations. Thus, 
what was once a local station can now become a global station. Or, to put it 
in Evans and Wurster's terms, Internet radio dramatically increases the 
reach of any individual radio station. One often hears the announcer on a 
Arab radio station reading out messages from people in the USA (or 
somewhere far away) who listen in via the Net. Similarly, I visited Hawaii not 
long ago, and before leaving spent a few days listening to Hawaiian radio to 
find out what was happening there.

What I hope the example of radio illustrates is that technology adapts and 
changes as people find different uses for it. Predicting what these uses will 
be is often very difficult. The techno-optimists and pessimists tend to see 
only one side of possible developments, but the eventual outcome is shaped 
by two-way interactions between the new technology and society. That is 
why the most astute observation about these interactions is the saying that 
we generally over-estimate the short-term impacts of new technologies while 
under-estimating their long-term significance.

 
Copyright © 2002 
The Open University



Modiule 3 Section 2 

2.4 The impact of the Internet on traditional business

 

Bearing in mind the comments from the last page on techno-optimism and 
techno-pessimism, this page looks at how the e-commerce boom has 
affected traditional businesses and what might happen in the future.

What do I mean by 'traditional businesses'? For the purposes of this 
discussion, let us take that to mean conventional shops, be they in a local 
centre, a high street, a shopping centre, or an out of town retail park. At the 
moment we are mainly concerned with organizations which deal direct with 
individuals. We will look at organizations which deal with other organizations 
later in Section 4.

One of the first points to realize is that it doesn't need everyone to be 
shopping online for e-commerce to have a profound effect on the way many 
offline shops operate. In his book E-shock Michael De Kare-Silver argues 
that a drop of around 15% in the number of people entering a shop is all that 
is required to make many stores unprofitable. Such a decrease is certainly 
conceivable as a side-effect of e-commerce. If convenience shoppers and 
value shoppers (for instance) stopped going regularly to shopping centres - 
because their needs could now be met more conveniently through e-
commerce - then this might produce such a drop.

This is not to say that all shops will go bankrupt, but rather to illustrate the 
point that even if a shop doesn't have much to do with the Internet, the 
impact of the Internet could still be profound. Take a cafe in a shopping 
centre for instance. Its business, on the face of it, does not have much to do 
with the Internet. It relies on passing customers who want a cup of coffee 
and a snack. The cafe owners might set up a website just to promote 
themselves, but it is difficult to see what e-commerce has to do with them. 
However, if the success of e-commerce means there is a 15% drop in 
people coming to the shopping centre, this could have a significant effect on 
their daily takings. So, one has to look beyond the immediate impact of, say, 
physical bookshops competing with online ones. It may well be that the most 
interesting, or relevant impact of the Internet is not in the online companies, 
but in the changes in approach these create in traditional businesses.

So, in what ways might the Internet change traditional businesses? Here are 
a few possible consequences of e-commerce:

 



 

Shopping becomes more of a social experience - if the actual products 
are no longer enough of a reason for everyone to come to the shops 
(because they can obtain these more easily online), then the 'shopping 
experience' itself will become more enjoyable. This often translates as 
'have a coffee shop', so one finds coffee shops within bookshops, banks, 
record shops, etc. Similarly the number of food outlets in a shopping 
centre also rises. The idea is that people have time to relax and the whole 
experience is more pleasurable. Also shops cluster around entertainment 
centres, for example cinemas. This becomes easier to realize with 
specially designed shopping and entertainment centres, so one of the 
impacts of e-commerce may be a rise in the number of out-of-town 
shopping centres. For shops with products which generate interest, then 
clubs or social events can become increasingly important as a means of 
drawing people in, for instance wine tasting evenings, or book readings.

 

Shops become more specialized - if the everyday goods can be bought 
easily online, then the draw of physical shops may be that they offer 
specialist goods, or the type of goods which do not sell well online (as we 
saw in the ES test). So, for example, high streets may be populated less 
with banks, record and book shops and increasingly with independent 
clothes shops and delicatessens. Such goods have a sufficient draw that 
consumers may want to visit the physical shops, instead of buying online. 
Another growth area would be in convenience shops open long hours, for 
goods which people tend to run out of (bread, milk, etc.) and need 
immediately.

 

Shops become more service oriented - one strong advantage shops 
have is that they offer face-to-face contact with another human being. This 
is something many people still want when shopping (particularly those in 
the social shoppers category). If the shops are competing less on the 
actual goods, then they can compete on the service they offer. So the 
nature of shops may become more of a social environment, where 
customers can come and discuss their purchases. It is possible that the 
shop assistant then orders the goods online for home delivery. In this 
scenario, the shop in effect, becomes a human interface to the e-
commerce operation. Even if this is not the case, shops will sell the 
human interaction they offer as an advantage, so staff training in this area 
will be of great importance.

 

Shops use a hybrid approach - large chains can have a strong web 
presence through the familiarity of their brand and their marketing budget. 
They also have a strong physical presence through their chains of shops 
in most major towns. This can have a positive effect for both means. The 
web presence can be used to meet the needs of those who prefer online 
shopping, while the physical shops become geared to the needs of those 
who prefer to go shopping. The shop may also make an effort to 
crossover, so provide incentives for its customers at face-to-face shops to 
try buying online, and vice versa for those shopping online. This can be 
done through the use of special offers, reward card schemes, etc. The 
company then aims to increase the customer loyalty by 'tying' the 
customer in through both channels.



 

Shops go online only - some shops may decide (whether through 
necessity or choice) that their physical location represents too much of a 
financial drain, and they can better profit by going online only, thus 
reducing some of their overheads. This may be particularly true of very 
specialized shops. Such shops may have had a limited customer base 
because of their location, but by going online they can reach a much 
broader customer base (they increase their reach). For example collectors 
shops, such as for model soldiers, football fanzines, rare books, etc. might 
all find that their online business begins to exceed their shop-based one.

 

These are some possible effects of e-commerce on traditional shops. As we 
have just discussed, it is difficult to predict the way technology will have an 
impact, but most of these trends have already begun. You may disagree 
with some of these (particularly if you work in the retail industry), or you may 
be able to think of different possibilities. The most important thing to bear in 
mind is that the technology of e-commerce will have effects in sometimes 
surprising ways. Some trends may even seem contradictory, for instance 
that specialist shops increase whilst other specialist shops close and go 
entirely online. As I said earlier, the Web is a paradoxical place, so it is 
perfectly possible that both these trends will occur simultaneously.
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Section 2 

2.5 Online security

 
In this page we will look at the ways in which an online business needs to 
ensure security and some of the ways in which this is achieved.
 

Security of online transactions - a primer

 
The Internet was designed as a communications system used initially by 
scientists and engineers. It has served that original purpose well. But from 
an e-business perspective, it has two main limitations.
 

 

Lack of privacy 

Because it works by breaking messages up into data-packets and routing 
these packets through innumerable routers on their way from source to 
destination, the Net is intrinsically insecure because those packets can be 
'read' at any point on their journey. Sending an e-mail message is 
therefore rather like sending a postcard through the conventional mail 
system - the message can be read by anyone who handles the card on its 
journey.

 

Anonymity 

The Internet was designed to be an open, permissive system. It's open 
because it doesn't have an 'owner' and anyone can use it without having 
to seek permission, provided their software complies with TCP/IP 
protocols. It's permissive because it doesn't care what people use it for; as 
the saying goes, 'if you can do it with packets, then the Internet will do it'. 
This means that the architecture of the Internet facilitates anonymity - the 
network isn't concerned with the identity of its users. It's only concerned 
with the addresses of computers. This feature of the system was 
memorably captured by a 1993 New Yorker cartoon showing two dogs 
standing in front of a computer. 'On the Internet', one is saying to the 
other, 'nobody knows you're a dog'. This means that authentication - 
establishing someone's identity beyond reasonable doubt - is not provided 
by the original Internet architecture.



 

From an e-business viewpoint, these are serious limitations. It's unwise to 
trade in an environment where anybody may snoop on your communications 
(e.g. read your credit card number) or where a merchant cannot be sure that 
the person with whom she is dealing is who they claim to be.

Why then has there been an explosion of e-commerce in such an 
unpromising environment? The answer is that technology has provided 
workable - though partial and imperfect - solutions to the problems of privacy 
and authentication. To ensure the privacy and security of our 
communications we use encryption. And to aid authentication we use an 
infrastructure which combines encryption with a system of digital certificates 
and certification authorities. 

 

Encryption

 

Most Internet communications are conducted as plain text (sometimes called 
'plaintext') which can be read by anyone with access to the network 
computers through which they pass. (Plaintext in this context can also mean 
numbers.) To render communications unintelligible to any possible snooper 
they must be encrypted - i.e. converted into an apparently random stream of 
characters using a special code called a key.

Encryption is a process with a long history. The essential requirements for 
security are that:

 

 
The encryption process should be complex enough to make the encoded 
message difficult for unauthorised listeners to decrypt.

 
The authorized recipient should be able to decrypt the message 
accurately and efficiently.

 
The key(s) used for encryption and decryption should themselves be 
secure.

Symmetrical and asymmetrical encryption
Most early encryption systems were symmetrical - i.e. the same key was 
used to encrypt and decrypt. Such systems can be very hard to crack, but 
they rely on the sender being able to provide the recipient with the key in a 
secure fashion (and of course on both parties being careful not to disclose 
the key to anyone else). Symmetrical encryption works fine when the two 
parties know and trust one another and are able to exchange keys securely. 
But for Internet commerce, these conditions do not apply. Customers do not 
necessarily know or trust merchants - and vice versa. And since the only 
secure way to exchange keys is by encrypting them, the exchange process 
is also difficult and vulnerable for the same reasons.

One of the great breakthroughs in commercial cryptography came a few 
decades ago with the invention of asymmetrical encryption systems. In 
these, each participant in a transaction has two keys - a public key, which he 
or she makes freely available; and a private key, known only to the 



 participant, which is used to decrypt messages that have been encrypted 
using the public key. The key pair is generated by computer and the public 
and private keys are related to one another in a complex way which is very 
difficult to crack. This is the basis for public key cryptography.

Suppose the two participants in a confidential e-mail exchange are A and B 
and that B wishes to send a secure message to A. A publishes her public 
key on the Internet (e.g. on a personal website or as a footnote to an e-mail 
message). B then uses A's public key to encrypt a message and sends it via 
e-mail. To a snooper, the message looks like an unintelligible stream of 
characters. On receipt of the message, A then decrypts it using her private 
key. Although anyone can (in principle) read the encrypted message and 
know the public key used to encrypt it, only the owner of the private key can 
render it back into plaintext.

 

 

The converse also holds - i.e. messages which have been encrypted with 
the private key can only be decrypted by the public key. This provides an 
important benefit - namely that if B receives an encrypted message 
purporting to come from A, and is able to decrypt it using A's public key then 
he can be reasonably certain the message did indeed come from A. This 
provides a mechanism for authentication - identification of an individual or an 
institution from an online message.

Public key cryptography is the basis for all the data-encryption systems 
currently used in e-commerce. No cryptographic system is totally secure, 
and there are some potential weaknesses in this also, but they need not 
concern us just now. For practical purposes, public key encryption is pretty 
secure, and its security level can be increased by using longer keys. The 
early public key systems used for e-commerce in the mid-1990s were based 
on 40-bit keys. Current systems (especially those used by banks) use 128-
bit keys and are much, much harder to crack.

How much harder? Well, RSA Security, one of the leading cryptographic 
companies, puts it in these homely terms.

 



 

...sending information without encryption is like sending a 
postcard through the mail - the contents are visible to 
practically anyone who wants to see it. Using this analogy, 40-
bit encryption is like sending the information in a plain white 
envelope. 56-bits could then be equated to using a security 
envelope that is printed to prevent it from being see-through. 
Relative to these strengths, 128-bit encryption could be 
compared to encasing your data in a lead-lined, 12-inch thick 
titanium safe that is being transported by an armored tank with 
a convoy of a hundred armed guards. In other words, 128-bits 
is considerably more secure than 40.

(http://www.rsasecurity.com/standards/ssl/basics.html)

 

How does this relate to e- business?

 

It often happens in technology that ad-hoc solutions emerge in response to 
problems, but that often the first solutions which appear have serious 
drawbacks. Because they are first on the scene, however, they can become 
de-facto standards and prove difficult to dislodge, even when better 
solutions are conceived. This has happened in relation to the security of 
online transactions.
 

Secure Sockets Layer (SSL)

 

The initial solution - and the current de-facto standard - is called the Secure 
Sockets Layer (SSL) protocol. It was invented by Netscape in 1994.

Ever since Netscape launched the first commercial web browser, public key 
cryptography has been built in to the Web. This is invisible to most users 
and happens behind the scenes when they buy stuff on the Net, but there 
are some clues to what's going on beneath the hood if you know where to 
look for them. One is that when you begin ordering something from an 
established online retailer (e.g. Amazon) you will suddenly see the prefix of 
the Amazon server change from the usual 'http://' to 'https://' (the 's' stands 
for 'secure'). At the same time a padlock symbol will appear in the status bar 
of your browser (or some equivalent symbol depending on which browser 
you use). These changes indicate that your browser and the web-server 
program have begun using public key encryption to safeguard the data they 
are about to exchange. In essence they collaborate to create a 'virtual' 
tunnel through the Net along which your credit card and other data can pass 
securely. This is the SSL protocol at work.

Currently, most web-based online purchases and monetary transactions are 
handled by SSL. When you submit your credit card details to purchase a 
book from Amazon, for example, the order form information is sent through 
this secure tunnel so that only Amazon personnel can view it. Many financial 
institutions use SSL to secure the transmission of customers' PIN numbers 
and other confidential account data.



 

 

Many Internet Service Providers (ISPs) offer SSL transaction capabilities to 
online retailers but, in principle, all one needs to set up shop on the web is 
access to a server which supports SSL, together with a document called a 
digital certificate to enable it. The digital certificate is, in a sense, the key to 
starting the SSL engine. It's effectively an identification card that the server 
uses to prove that it is who it says it is.

Who issues these digital certificates? The answer is organizations known as 
Certificate Authorities (CA). This sounds impressive, but is less so in 
practice because there is no global legal authority for licensing such bodies 
and effectively just about anyone with the right software could claim to be a 
certificate authority, just like anyone could print a document that claims to be 
a driver's licence. But just as only the government can issue a license that a 
police officer will accept, there are certain trusted CA's (such as VeriSign 
and Thawte) that your web browser will accept. But you can tell your web 
browser to accept other CAs if you want to - in which case you're acting as 
the police officer who's accepting these certificates, and you should 
obviously accept certificates only from sources you trust.

 

Limitations of SSL

 
While SSL provides quite good security for the data being passed through 
the virtual tunnel between you and the online retailer, it also has some 
important limitations.
 

 

A digital certificate does not vouch for the integrity of the company it is 
issued to. So, as a consumer you need to remember that an SSL 
connection does not ensure the probity of the organization to which you 
are entrusting your credit card details. This is especially important given 
that the merchant has these details in decrypted (i.e. plaintext) form.

 

SSL does not protect your data once they have been collected by the 
server. There have been numerous, widely publicized instances where a 
web server's data storage has been 'hacked' and large amounts of credit 
card and other personal data stolen.

 

SSL does not protect the merchant from fraudulent use of stolen or 
manufactured credit cards. The merchant has no way of authenticating the 
identify of the customer, and this means that online retailers using SSL 
are vulnerable to this kind of fraud.

 

These are serious limitations which have led to demands for a better system 
(see later) but because SSL offered an early and workable solution to the 
needs of e-commerce, and because it is built in to most broswers, it has 
become the dominant technology for online transactions. But problems of 
credit card fraud based on stolen or manufactured cards are leading to 
demands for a more secure system. The banks in particular are pressing for 
a move towards such a system. They call it Secure Electronic Transactions.
 



The Secure Electronic Transactions (SET) protocol

 

The central problem with SSL is that there is no proof of identity. It basically 
provides only encryption of transmitted data and the requirement that a 
merchant should possess a digital certificate. But, as some online merchants 
have discovered to their cost, encrypted fake credit-card numbers are still 
fake numbers. This is why the banks are wary of SSL transactions and treat 
them as 'card absent' transactions with all the risks (and costs) associated 
with such transactions. They are also increasingly reluctant to grant 
merchant accounts to internet businesses because the transactions are 
invariably card-absent ones and thus have a percentage of fraud.

SET is a protocol for securing credit card transactions over the Internet 
which was designed by Visa, MasterCard, American Express and Japan's 
JCB credit card with help from several major computer companies including 
IBM and Microsoft. The idea behind SET is that there is proof of identity at 
all points in the transaction chain. The card user can prove his identity; the 
merchant can demonstrate that she is who she says she is; and the 
merchant can accept the card without having to know its number. So one 
could regard SET as a payment assurance product - which means a SET 
transaction will be treated by the banks as if there were a credit-card (and its 
holder) present.

Under the SET protocol, a transaction has three participants: the customer, 
the merchant and the merchant's bank. The essential features are these:

 

 
All data exchanged between the three parties are encrypted (using SSL-
type technology).

 
All three parties are required to authenticate themselves with digital 
certificates from the SET certificate authority.

 The merchant never sees the customer's card number in plaintext.

 

This last feature would make online commerce more secure even than 
traditional, face-to-face credit card transactions - and of course more secure 
than SSL.

Like SSL, SET requires the merchant's identity to be authenticated via digital 
certificates. However, SET goes further by requiring all parties in a 
transaction to obtain digital certificates. Each certificate is signed with the 
private key of the parent participant, assuring each party that the others are 
authorized to play the role required of them.

To implement SET, cardholders need to install special e-wallet on their 
machines. This is stored and encrypted under a pass phrase that the 
cardholder selects, as is his/her private key, credit card numbers and other 
information. It is a big challenge to make such point-of-sale software widely 
available to the Internet community.



 

Securing e-business transactions in the future

 

SET and SSL are sometimes portrayed as rival protocols. But this is 
misleading because they are in some respects complementary. SSL 
provides a workable, but imperfect, method of conducting credit-card 
transactions online with a measure of security. SET is really intended to 
provide an infrastructure or an environment within which online transactions 
can be made with a high degree of security. But despite its 
comprehensiveness and the support of major financial institutions, adoption 
of SET has been slower than hoped. There are various reasons for this: its 
greater complexity; the fact that it makes more demands on participants; the 
difficulty of persuading consumers to install some form of 'electronic wallet' 
software on their machines; fears about companies like Microsoft coming to 
dominate the SET environment; and finally perhaps the fact that it requires a 
degree of systemic thinking before its merits become apparent. All of which 
means that SSL is likely to be the dominant method of securing online 
payments for some time to come.
 

Copyright © 2002 
The Open University



Module 3 Section 2 

2.6 Exercise - looking at richness and reach 

 
In this exercise you will look at a website and examine how it has added 
richness and reach.
 

Outcomes
 This exercise should help you to:

 

 gain an appreciation of the benefits that being online gives organizations;
 understand how richness and reach is realized in practical terms;
 gather some ideas for inclusion in TMA04.

Background

 

For web based organizations the website is very important. It represents the 
means by which they communicate with their customers or users. You have 
looked at the concept of richness and reach as a means by which online 
organizations can have an advantage over traditional ones. By increasing 
reach they can have a larger customer base. By increasing richness they 
can provide an environment which is more current, personalized, in-depth, 
interactive and reliable.

As we saw in the section on adding richness and reach, this is realized 
through functionality built in to many websites - for example, the 
recommendations of similar books found at online book stores is achieved 
through a process known as 'collaborative filtering'. This enables the 
company to examine the data they have to find out that, for example, many 
people who bought Accidental Empires, also bought A Brief History of the 
Future.

 

The Exercise

 
Choose one of the following sites and examine in detail how it adds richness 
and reach compared with a traditional alternative. You should seek to 
answer the following questions:
 

 

1.  Does the online site reach audiences which could not have been 
reached before? Think of an example of one of these.

2.  Identify two functions the website offers which add richness 
compared with a traditional shop or service.

3.  Can you think of a way in which further richness could be added?

 

Resources for this activity
 Select one of the following sites and answer the questions above.



 

 
Amazon - started as an online bookstore, but offers CDs, Video/DVD 
electronic products, games, gifts and travel services now.

 Babycenter - a site for expecting and new parents

 Netdoctor - an independent health advice site

 Yahoo - a web directory

 ManUtd.com - the official website of the football team.

 
Arabia.com - another portal site for the Arab world with shopping and 
business areas.

 Fish4.co.uk - this site is a portal for house, car, jobs and other adverts

 Kelkoo.com - this site offers price comparison for a range of goods.

 
When you've completed this exercise you might like to compare what you've 
done with my answer.
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Exercise - looking at richness and reach - my answer

 
The site I chose to examine was easyJet - offering online booking of flights 
and related travel services.
 

Questions

 

1.  Does the online site reach audiences which could not have been 
reached before? 

Difficult to be sure. It provides an online alternative to a visit to a 
travel agent or a (possibly lengthy) phone call. It's a better option for 
those who don't like making phone calls or having to deal directly with 
other people.

2.  Identify two functions the website offers which add richness 
compared with a traditional shop or service? 

It gives ownership of the information to the customer - permitting a 
more thorough and repeated searching of the timetable and price 
information than would normally be possible given the patience of the 
average travel agent/telephone sales person! It offers access to a 
wider range of related services (e.g. parking, car hire, hotels) than 
would normally be available through an agent.

3.  Can you think of a way in which further richness could be added? 

Personalized greetings (like that offered by Amazon) then a link to 
information about special offers for journeys that I make regularly.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/75AC6303-81E3-4D3E-928B6125AD52C131print.cfm
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Module 3 Section 2 

2.7 O-2-I: deconstruction - summary

 

In this section you have looked at the concept of deconstruction, how 
organizations can be seen as a collection of business units, and how the 
Internet might bring about deconstruction in three industries, newspapers, 
retail banking and car dealers. You have also examined online security, and 
how traditional organizations may be affected by e-commerce operations. 
The concept of richness and reach was revisited through a practical exercise.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum.
 

 
How deconstruction might happen (or not) in other industries - especially 
in one you are familiar with.

 Security issues or concerns.

 
Any changes in traditional companies you have noticed which might be as 
a result of the Internet.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 2 and re-read the relevant web pages or chapter 
of Blown to Bits.
 

 

1.  What do understand by the term 'deconstruction'?
2.  What were the five ways identified in which the Internet might change 

the traditional business of shopping?

 

 Answers to SAQs.
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Answers to Section 2 SAQs

SAQ1
 What do you understand by the term 'deconstruction'?

 

Answer

 

Evans and Wurster argue that many businesses can be seen as a collection 
of business functions bundled together largely for organizational and 
economic convenience. With the growth of the Internet, there are now new 
ways of handling the information function of a business, which has 
developed its own economics separate from the things the information 
relates to. And setting up a business providing information services is easier 
than setting up a business making physical products. A company offering 
just one of a competing business's information functions without all of its 
overheads may be able to offer that function at lower cost or more 
effectively. Thus each element of a business is made vulnerable to 
competition and the business as a whole open to 'deconstruction' or the 
'dismantling and reformulation of its traditional structures' as existing 
companies adjust to survive in this changed market place.
 

SAQ2

 
What were the five ways identified in which the Internet might change the 
traditional business of shopping?
 

Answer

 

Shopping becomes more of a social 'experience' - if the actual products are 
no longer enough of a reason to visit shops because they can be bought 
online more conveniently.

Shops become more specialized - offering the type of goods which don't sell 
well online.

Shops become more service-oriented - offering human interaction with 
expert assistants as their competitive advantage.

Shops use a hybrid approach - both a web presence via chains of shops to 
meet the needs of customers who prefer one approach to the other, with 
'crossover' encouraged.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/F188937D-574D-4C06-85837A9BC1FA8266print.cfm


Shops go online only - specialist shops can reduce some of their overheads 
and increase their 'reach' to a broader customer base.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Module 3 Section 3 

3.1 O-2-I: disintermediation - introduction

 

In this part, having already looked at richness and reach and deconstruction, 
we will look at 'disintermediation' - an awful term for an important concept. 
This is a process in which the Internet, by enabling a more direct connection 
between producers and consumers, threatens the position of existing 
businesses which traditionally have acted as intermediaries between the 
two. Evans and Wurster argue that having 'blown to bits' the old intermediary 
function (along with the 'information glue' holding together organizations), 
the Internet has led to the development of a new function - that of 
'navigation' to help customers make complex choices when faced by a 
bewildering array of information. The growth of this new intermediary 
function is sometimes called 'reintermediation'.

This section is based on Chapter 5 of Blown to Bits - Disintermediation. 
Again, this is quite a long chapter and it is not necessary to read some of the 
later examples about online grocery retailers, since we have looked at this 
already.

 

 

Picture - Diagram - this shows the modified Online Transactions Grid with 
the top right grid box representing the Organization to Individual category 
broken down in to three sections as described earlier. The first section is 
richness vs reach, the second section is deconstruction and the third section 
is disintermediation. Disintermediation is now highlighted.

 

 

 
Do Read up to the heading 'The Limits of Disintermediation', which 

is on page 86 of my version of Blown to Bits. Refer to the 
Glossary if there are any terms you are not familiar with.
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3.2 Disintermediation

 
The process of disintermediation can be thought of as a logical outcome of 
the richness vs. reach model. Evans and Wurster claim:
 

 

Many, if not most, intermediaries make their living from the 
trade-off between richness and reach. Blow it up, and these 
intermediaries get blown up as well. 

 

Intermediaries

 

Before we look at disintermediation in detail, let us first think about what the 
authors mean by 'intermediaries'. An intermediary is a person who comes 
between two things in time, place, order, character or acts as a mediator. 
What Evans and Wurster mean by the term is a person or organization who 
makes a living by acting between two interested parties. This includes most 
retail companies, who can be seen as acting as intermediaries between the 
consumer and the manufacturer. It will also include many service industries; 
for instance a stockbroker acts between the investor and the stockmarket. 
So, with this interpretation intermediary is quite a broad category that 
includes many organizations. To revisit a previous example, the local council 
could be seen as an intermediary. For instance, they act between the 
individual and the rubbish collection agency, the government, education 
system and so forth. Sometimes it is only part of an organization's function 
to act as an intermediary. For instance, a bank can be seen as the originator 
if I am buying one of their products, e.g. a mortgage. However, if I want to 
access my money, change a direct debit or obtain a balance and I need a 
bank staff member to do it for me, they are acting as an intermediary 
between me and my account.

So, what do the authors mean when they say that intermediaries make their 
living from the trade-off between richness and reach? Again, let's revisit 
another previous example, the car industry. Dealing direct with 
manufacturers was previously difficult, because the manufacturers could not 
provide sufficient service to such a massive consumer base. It thus made 
sense for the car dealers to interact with the customers. This is the trade-off 
between richness and reach. The car manufacturers could not offer a 
sufficiently rich experience because they would have had such a large 
reach. The car dealership acts as intermediary by offering a richer 
experience, but with less reach, being limited to its geographical area.

 

Disintermediation



 

Evans and Wurster start by saying that prior to the Internet the way 
disintermediation occurred was to offer greater reach at the expense of 
richness. They cite catalogue shopping as an example of this. The catalogue 
offered a less rich experience but with greater reach and could be seen as 
removing the intermediary, the shop, for some shoppers. Small examples of 
disintermediation are now commonplace in banking, for instance at the 
automatic cash machine where you can obtain money, check your balance 
or transfer money between accounts without the intermediary of bank staff 
acting for you. Telephone banking has also meant the ability to alter direct 
debits, check statements and so forth. Internet banking is now continuing 
this trend. This needn't necessarily have a negative influence on banks, 
since it means there is less cost involved in each of these transactions. It is 
again one of the factors behind the restructuring of the banking industry, 
since many of the traditional tasks associated with banks can now be 
performed by the customer.

The authors look at two examples to demonstrate the process of 
disintermediation, namely stockbroking and PC retail. Having a personal 
stock-broker may not be familiar to many of us, but the example does 
demonstrate the principle. For individuals with money to invest in the stock 
market the traditional means of doing this was through a broker, who 
charged a fee for every transaction. As the authors state, brokers developed 
a personal relationship with their clients. Schwab offered a cheaper form of 
transaction, for investors who wanted to do the trading themselves via the 
telephone. The intermediary of the broker was removed, but at the cost of 
richness, since Schwab did not offer advice or maintain people's individual 
portfolios - it merely offered the route through which transactions could 
occur. So, this represents the first form of disintermediation, that of 
sacrificing richness for reach. The second form, that of adding both richness 
and reach is represented by online trading. As we saw earlier with online 
bookshops, richness can be added online. For online trading this comes in 
the form of personal advice about particular stocks, tracking and graphical 
displays of the investor's stocks, rich, up-to-the-minute data, associated 
stories, etc. In this scenario the online version competes with the 
intermediary version on both richness and reach, thus removing the need for 
the intermediary. However, as the authors suggest, many people do not 
want (or do not have the time) to manage their own affairs, they want an 
intermediary to do it for them, to deal with the vast amount of information. 
We shall look at this in more detail in the next page.

The second example is one which is more familiar to many of us, that is PC 
retailing. The advantage the computer manufacturer Dell had was in direct 
selling - they used catalogues to sell direct to the customer. The open 
architecture meant that it was difficult for PC retailers to compete on quality 
of machine, since they were made from widely-available individual 
components. So retailers needed different ways of competing. This could 
have been on price, on after sales service, on portability (as with Compaq) 
or familiarity (for instance with many of the high street electrical shops). Dell 
competed by selling direct to customers, which also meant they could 
compete on price, since they did not have the intermediaries of the shops. 
So again we see the first form of disintermediation - competing on reach at 



the sacrifice of richness. Dell has now moved its sales almost entirely online 
and the second form of disintermediation is occurring, that is offering both 
richness and reach. Online customers can effectively create their own PC to 
meet their specification (they are not limited to set choices), online 
troubleshooting is available and orders can be tracked.

What these examples demonstrate is that the role of the intermediary can be 
a precarious one, if online businesses can compete on both richness and 
reach. However, the role of the intermediary does not disappear necessarily. 
Instead it changes.
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Module 3 Section 3 

3.3 Reintermediation

 

In the previous page we looked at how the Internet might remove the need 
for intermediaries. To borrow from Newton's third law of physics, 'For every 
action, there is an equal and opposite reaction.' So, it will come as no 
surprise that whilst the Internet may remove the need for some 
intermediaries, it gives rise to new types of intermediary, a process known 
as reintermediation. This is the introduction of new intermediaries between 
the individual and the product or service.
 

Search engines and web directories

 

One of the main reasons why this need arises is to deal with the glut of 
information available on the Internet. The most immediate examples of 
reintermediation are the search engines and web directories. These sites act 
as intermediaries between the user and the information they are accessing. 
Some search engines use software to search web documents e.g. 
WebCrawler, and others maintain a directory of sites in different categories, 
e.g. Yahoo. Many provide a combination of these two approaches, allowing 
the user to search the Web, but also maintaining a collection of 
recommended sites, e.g. Lycos.

This begins to demonstrate why reintermediation is important. Many of these 
search engines make money by entering into deals with certain companies. 
This can mean the company is listed in their recommended section. This 
may be fair enough, since the user knows these are the recommendations of 
the search company. But what if the search engine companies receive 
money so that a particular search always returns one company at the top of 
its list? Say, for example, the Open University paid all the search engines a 
fee, so that whenever anyone searched for 'distance education' the Open 
University was always top of the search results (we don't by the way). Do 
you think this would be fair? Well, although we don't do this directly, there 
are ways in which companies can use search engines to draw extra 
attention to their products or services. For example, a Google search on 
'distance education' produces a list topped by the OU Business School 
under a special 'Sponsored Link' heading. Other search engines display 
company/institutional adverts related to the search terms alongside the 
results, or related 'featured sites' links which are presented before the 
'standard' search results. Such devices can give certain institutions an 
advantage over competitors. Let us take it one step further and suppose that 
the Open University not only pays to make sure it is top of the list, but also 
pays to make sure competing institutions are excluded from the search 
results. As far as I am aware search engine companies do not do this, but 
the point is to illustrate that by acting as intermediaries between the user 
and the Web these companies gain positions of power, and power is always 
open to corruption. And there are no institutions which police the activities of 
search engines, despite their pivotal importance.

 



Review or link sites

 

Another, similar, form of reintermediation are sites which offer reviews, or 
collections of links. This is something many people do when they first 
develop a website - to have a page of their favourite links. This is in keeping 
with the spirit of the Web and one often comes across interesting sites by 
following links from a chain of sites.

Some sites offer a range of information and advice on a topic and part of the 
service will be a set of links to other sites. These may be reviewed by the 
site owner, or sent in by other users, or added on an ad hoc basis. If the 
sites are from a company to other sites, then it is unlikely however that they 
are simply lists of favourite sites. They are more likely to be partners, who 
pay for the advertising space (so the links will be in the form of banner ads) 
on the main site. The recommending site will then receive either a fee for the 
ad, or what is known as 'click-through' royalties, or both. So, every time a 
user clicks on the ad or link and goes to the recommended site, the 
destination site pays a small fee to the recommending one. These tend to be 
a way of linking associated industries. So, for example, a sports review site 
might have links to online betting, a replica sports kit store and a television 
station. Each time the user clicks on these and visits the other sites, the 
review site will receive a small payment. There is nothing surprising here, 
this is the way advertising has developed on the Web.

 

Targeted adverts

 

Just as you may find targeted advertisements broadcast on TV in the break 
for certain programmes, for example, fast-food during a sporting event, car 
adverts during a motoring programme, etc. the Web also offers the 
possibility for targeted advertising. Whereas on television everyone sees the 
same advert but targeted at a particular audience (such as sports fans), on 
the Web the advert can be targeted to the user. So, for example, imagine I 
am looking at a film review site, which I need a user id to enter. They can 
record which film reviews I look at, so imagine I am looking at reviews for 
film noir. The banner ad I see at the top of the page when I next log in might 
say 'Buy The Maltese Falcon at DVD-Online'. Now, if someone else goes to 
the site and looks at reviews of Hollywood blockbuster films, then the next 
time they login they might see the banner ad 'Buy Titanic at DVD-Online'. 
So, the information the review site is acquiring is used to determine the 
adverts we see. This ability to target advertising was one of the features of 
the Web which generated much excitement during the e-commerce boom, 
but the revenues from online advertising have not quite been as substantial 
or as effective as people envisaged. Targeted web-advertising also has 
serious implications for the privacy of web users.
 

Information brokers



 

Another form of reintermediation is what might be termed an 'information 
broker'. This could be a company or individual who will find the best sites, or 
deals for you. There are many different sites offering goods on the Web, so 
it is difficult to find the best price. So one new form of intermediary is the 
comparison site, which collects together different prices. This is like a 
specialized form of search engine, since it is gathering information on prices 
and products. Kelkoo is an example of such a comparison shopping site. 
Other sites collect together products for sale in different categories, to give 
you a broader search. So, for instance by collecting the houses from 
different estate agents a national search can be performed. The search 
refers the user to the original estate agent, but the original site makes its 
money through selling associated services, such as insurance or mortgages, 
as well as fees for referrals. Fish4.co.uk does this for houses, cars, jobs, etc 
and Asserta does this for homes. Wherever there is more information than 
the user can conveniently search through, there appears to be a role for an 
intermediary to perform that function. One can think of many examples 
where there is a specific product involved - finding insurance, mortgages, 
electricity and gas deals, cars, etc. The same may also apply for information. 
For instance those who invest in the stock market may pay for someone to 
track companies and developments and recommend stocks. This was an 
example of disintermediation discussed by Evans and Wurster, and whilst 
the traditional broker and client relationship may become less common, new 
types of intermediary who specialise in gathering information from the web 
may prosper. Similarly, we may see the rise of independent researchers 
gathering information for people who need it, but may not have the time to 
spend wading through the increasing amount of information available. 
Customers could range from authors to company executives.
 

Portal sites

 

The intermediary sites, known as 'portals', have been one of the main areas 
of interest in the first e-commerce boom. Part of the collapse occurred 
because investors began to think that portals alone were not sufficient 
(someone actually has to sell things) and some of the economics on which 
these companies were based were over-optimistic, for instance about the 
revenues likely to be generated by click-through advertising. Nevertheless, 
portals represent an important means by which people interact with the Web 
and their significance may increase as more people shop online. We will 
look at some of the underlying economic models in a bit more detail in a 
later page.
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3.4 Intelligent agents

 

Intelligent agents - sometimes called 'autonomous agents', 'software robots' 
or, more prosaically, 'bots' - are programs capable of some degree of 
intelligent behaviour (usually involving reasoning). They originated in 
Artificial Intelligence research and have become increasingly topical as the 
Web and its use for e-business expanded. They are seen as a technology 
which might augment the capacity of human users of the network to cope 
with the cornucopia of choice (or information overload) that it offers. They 
are, in that sense, pieces of software capable of acting on your behalf in 
some way. This page introduces the idea of such an agent, outlines why 
they might be useful and describes a number of different areas in which they 
are used - or may one day be used.
 

Time - the scarcest resource in a networked world

 

The Web is potentially an infinite resource, but there will never be more than 
24 hours in a day. Because the barriers to online publishing or setting up 
virtual shops on the Web are so low, users and consumers are faced with a 
bewildering range of choice. In the real world, the range of choice is always 
limited by physical constraints. There are only a small number of car dealers 
within reach of where one lives, say. Or the locality in which one lives has 
only three bookshops or four department stores from which to choose. But 
on the Web there may be hundreds or thousands of suppliers, all of which 
are, in principle, only a click away. One could already spend every waking 
hour combing the Net for the cheapest flights or the lowest priced CDs - 
always with the prospect that if one just checked out another five sites an 
even better bargain might be obtained.

The trouble is that our time is limited. We have to work, eat, sleep and 
socialise as well as search the Web. In this world of virtual plenty, the 
scarcest resource of all is the user's time. Given that, why not get 
technology to do the job for us? Better still, why not devise programs which 
can learn about our preferences and needs, and then search the Web 
tirelessly on our behalf - looking for information that is likely to interest us, 
products that we might want to buy. In the same spirit, why not use these 
agents to compare prices across the suppliers and inform us about the best 
buys available? And why not even empower them to negotiate prices and 
deal on our behalf? In his book, Being Digital , Nicholas Negroponte has a 
term for these agents. He calls them 'digital butlers'.

Suppose I want to travel to San Francisco and I have an agent running on 
my computer. The software knows some things about me already (possibly 
because I briefed it when it was first installed). It knows, for instance, that I 
hate flying via Heathrow, that the maximum fare I can afford is $410 return, 
that I like to have an aisle seat and wish to use a laptop on board, and that I 
need to travel between certain dates. It can then search through hundreds of 
online travel agents and find the best deal which meets my requirements. All 
I have to do then is to log on to the recommended vendor and give my credit 



card number. The result - I have been able to benefit from the ultra-
competitive online marketplace for airline tickets, but without having to 
spend much of my valuable time doing so. In principle, I need not even have 
to perform this last step. An agent could check with me and then conclude 
the deal, purchase the ticket on my behalf. It could also research hotels 
within easy reach of San Francisco airport and - again with knowledge of my 
tastes, budget and prejudices - book me a room and a taxi to the airport and 
a car to collect me from the San Francisco terminal to ferry me to the hotel.

In principle, all or most of the above is possible today, though making it 
happen involves a degree of interoperability between reservation and other 
computer systems that may be difficult to achieve. But many people in the 
business world believe that these kinds of interactions between quasi-
intelligent software agents will play a big part in our digital future.

 

Agents in action

 

Although much current thinking about intelligent agents still belongs in the 
category of wishful thinking (or 'vapourware'), in fact the daily functioning of 
the Web already relies on limited kinds of autonomous agents. The indexing 
programs sent out by the big search engines to 'crawl' and index the Web, 
for example, are working examples of software agents. Similarly, when I log 
on to the online bookseller Amazon, the site (which knows who I am 
because of a 'cookie' installed on my computer during a previous visit or 
purchase) comes up with a list of books which might interest me. Often its 
judgement is pretty good. It's all done not by a thoughtful human operative 
but by a software agent using a technique called 'collaborative 
filtering' (covered in detail in Section 5). In the commercial world, agent-
based software now performs a multitude of real tasks - from trading 
complex financial products to 'reading' incoming e-mail and then assigning it 
to categories or redirecting it to the appropriate people. So at one level, semi-
intelligent agents are already with us. The likelihood is that we will see a 
great deal more of this technology in the future because it offers us a way of 
overcoming our shortage of time and coping with the incomparable richness 
and reach of the Web.
 

Functional categories of intelligent agents

 
In their book The Social Life of Information, John Seely Brown and Paul 
Duguid identify three general types of function that agents can or might fulfil.
 



 

Firstly there is product brokering. This involves alerting a user to products 
or information that, in the light of the person's previous behaviour, might 
be of interest or relevance. Thus the online auction site eBay uses agents 
to alert its registered users about new auctions they may be interested in. 
A big issue in product brokering is the extent to which one can trust the 
agent. For example, it may be helpful to have an online bookseller give 
you a list of recommendations allegedly based on your preferences. But 
what if it turns out that a particular publisher has paid the bookseller to 
bias the agent's choices in favour of his books? There are no regulatory 
mechanisms for ensuring that software agents are neutral or incorrupt.

 
Secondly there is merchant brokering. This involves agents that roam the 
Net comparing prices, reporting back 'best buy' options. Such programs 
already exist.

 

Thirdly there is negotiating - where intelligent agents engage in 
negotiations (perhaps with other agents) to reach deals on the user's 
behalf within set parameters. True negotiating agents do not yet exist, 
though there are many predictions of their imminent arrival.

Implications of agents

 

Because current generations of agent-like software are relatively primitive, 
we can only speculate about their wider implications. It is argued, for 
example, that by continually scouring the Net for comparative information 
about products and prices, intelligent agents will make markets more 
efficient and competitive. On the other hand, because merchant brokering in 
particular involves comparisons and recommendations that are mainly 
based on price, widespread use of the technology may lead to greater 
product standardization and, paradoxically, less consumer choice rather 
than more. And of course underlying all this is the problem of 'agent 
integrity': who determines that agent-based judgements are impartial and 
uncorrupted by commercial interest.
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3.5 E-commerce models

 

So far we have mainly been talking about conventional businesses selling 
products or services to consumers. The Web has enabled some new forms 
of economic model to be realized also, although not all have been 
successful. In this page we will look at some of these models.

Here are some of the ways in which e-commerce sites make money, or 
propose to make money, apart from selling physical goods:

 

Advertising

 

In the page on reintermediation we looked at web advertising. The ability to 
target adverts according to the user is of particular interest with regards to 
the Web. Many sites offer their information free, but aim to make themselves 
the main portal in a particular area. The advertising space on their site then 
becomes valuable. However, the Web is not like broadcast (few to many) 
media like television and radio, where a company can reach a large 
audience with the same message. People on the Web will be looking at 
many different sites, so it is difficult to reach them all. Also when people are 
on the Web they are behaving in a different way; they are interacting with 
the medium instead of being a passive recipient as they are with broadcast 
media. This may mean they are less likely to respond to certain adverts. In 
his book Webonomics, Evan Schwartz puts it like this:
 

 

'Contrary to what some people believe, the Web is not a mass 
medium. It's a niche medium, a personal medium, and an 
interactive medium.

There may be tens of millions of people surfing the Web. But 
unlike network television during prime time, you'll never find a 
significant portion of them in any given place.' (p.27)

 

 He then goes on to say:
 

 

'Consumers on the Web won't sit through an intrusive ad - 
because they don't face that choice. It's not a case of opting 
out (flipping the page, changing the channel) but rather a case 
of opting in (choosing to view the marketing site in the first 
place).' (p.58) 

 



 

This is an interesting point. The type of products traditionally advertised on 
television include fast food, soft drinks, cars, etc. These are well suited to a 
mass medium, because the idea is to make the brand known for that 
product. They do not necessarily make good web products however, since 
there is not much to actually say about a soft drink, so there is little incentive 
to visit that company's website, compared with say sites on babies, which 
generate a lot of interest for parents. So for the traditional big advertisers the 
Web is not necessarily a fruitful medium. Many such companies have 
started to create websites which generate a community around the lifestyle 
they try and promote, to provide an online presence.

So, whilst advertising is a means of generating revenue on the Web and 
offers the potential for personalization, it is a different form of advertising 
than that used in broadcast media. As such it may not generate the 
revenues associated with that medium.

Another interesting aspect of this difference between advertising in the two 
media (the Web and television) is that it forces e-commerce companies who 
want to build up a strong web presence to advertise extensively on 
television. Users on the Web may be unaware of new companies in a way 
that would not happen if they appeared as physical shops on the high street. 
So the importance of a brand name that people are familiar with is even 
more important. This is one of the reasons why many new e-commerce 
companies require large financial investment up-front and why they do not 
show a profit for a long time. They need to spend a great deal of money in 
establishing their name, often through the use of conventional media. In fact, 
during the first dot-com boom, the main beneficiaries were probably 
advertising agencies and conventional media - radio, TV, newspapers and 
display hoardings.

 

Affiliation
Affiliation is the linking of different companies or services. This can be a 
more sophisticated form of advertising, so for example the sports review site 
which links with online betting, or the baby discussion portal which links with 
child products. There will usually be some form of agreement between the 
two companies, for example the click-through revenue mentioned earlier 
where the recommending site receives a royalty for each user who comes to 
the recommended site through them. This can be successful in certain 
areas, but many initial e-commerce sites based their whole finances on click-
through revenues, which did not always generate sufficient income. In some 
cases sites ended up referring each other! Where there is a strong 
relationship between sites rather than just general advertising, and if the 
products available sell well online (e.g. they score well in the ES test) then 
affiliation can work for a portal site.

Affiliation is also a means by which a site can increase the richness of its 
information. By affiliating with providers of content, sites can offer a range of 
information. For example many ISPs, e.g. AOL, BT, Freeserve, have their 
home page as a portal, and when the user signs up to the ISP, this becomes 



 

their default home page on the browser (in principle the user can always 
change this; in practice, many do not). ISPs often want to keep users 
coming to their website because they make money from advertising and also 
because the ISP business is competitive, so users will stay with an ISP 
which provides additional content and information. This might be in the form 
of news, entertainment,  sports, educational resources, online discussion 
forums, advice, etc. Many ISPs do not want to - or lack the resources to - 
actually create this content for themselves, so they enter into an affiliation 
with a content provider. Thus, the news may be provided by CNN (for 
example), football from TeamTalk, education resources from an 
encyclopaedia company, short courses from a training company, and so on.

Affiliation can also be seen as linking to related products or services. So a 
site may offer lots of free information and resources, but the company 
behind it makes its money through selling related products. For instance a 
website might give advice on moving house, DIY, house renovation, etc and 
have banners for mortgages or house improvement loans. The company 
which runs the website is actually the finance company selling these 
products (or it could equally be a company which sells DIY equipment, tools, 
fittings, etc.). This is sometimes apparent and sometimes less obvious. The 
idea is that they create an information-rich portal which people who are 
interested in that area will return to, and while there buy the associated 
service or product.

 

Subscription

 

The subscription model was one of the first to be implemented on the Web. 
In this model the website offers some material free, as a 'taster', but if the 
user wants more information and services, then they have to pay a 
subscription fee, usually monthly charged to a credit card. So for example 
magazines or newspapers may give part, or even the whole current edition 
free, but charge a subscription fee for access to archives. It seems an 
obvious model, but many businesses have found that customers are 
reluctant to sign up for subscription, even for a product (such as a 
magazine) which they would usually pay for. The web magazine Slate (set 
up by Microsoft) for instance, initially allowed free access to its contents, but 
once it had built up a reasonable readership it charged a subscription fee. It 
lost a great deal of its readership, who even though they liked the magazine, 
were unwilling to pay for it. The magazine reverted back to free access, and 
is now incorporated as part of MSN (Microsoft's ISP). In contrast, Salon 
started free but eventually changed to a two-tier service in which some 
content is free, but 'premium' content is available only to subscribers.

The culture of the Internet is important here. Its foundations were as a free 
and open medium. There is thus a strong feeling that information should be 
free on the Internet. It may also be the case that people are reluctant to pay 
for something they cannot touch or feel. We are accustomed to paying for 
objects (or services) and so people feel that the insubstantial electronic 
information is not 'worth' as much. This brings us back to the atoms vs. bits 
distinction we saw earlier. Thus for subscription models to work the site must 



offer something in addition to the normal content which might be found in the 
magazine or newspaper - it needs to add richness. This creates a dilemma 
for publishers - on the one hand they feel they must create a web presence 
as this is where many people spend a lot of their time and they see this as a 
threat to traditional publishing. But on the other hand they don't want to 
jeopardize the sales of their publication by giving away exactly the same 
version for free on the Web. The initial solution to this was the subscription 
model, but when users were reluctant to pay and competitors began giving 
away their content for free, many publications felt obliged to do the same. 
So, most daily newspapers for instance are now available freely on the Web. 
This does not seem to have damaged sales too much and people are 
beginning to realize that the versions perform different functions. As I 
mentioned earlier these publications have a social function and people like 
to buy a magazine or paper to read at lunch, or on the train. They will use a 
web version to check current stories whilst at work, say, and the two 
versions can help reinforce each other.

Subscription models do work sometimes however. For instance researchers 
or institutions may pay a subscription fee to have access to a large 
information archive, or people may pay a fee to have expert advice in a 
particular area such as health or investments.

 

Selling information

 

Another way that a small minority of companies earn money is through 
collecting and selling information, often about users. At its most basic this 
can be simply selling e-mail addresses (or other details) to marketing 
companies. Often to gain access to a site you are asked to register, which 
involves providing an e-mail, and even a postal address. Some companies 
will sell this information on to other companies, who will then send marketing 
messages to these people. This unsolicited e-mail, known as 'spam' is one 
of the aspects people find unpleasant about the Internet, so the selling of 
information to other companies is not done by most reputable companies, or 
they will at least give the user the option of stating they do not want their 
information passed on. Some sites offer benefits (by way of additional 
material or services) to those users who do register and thus allow their 
information to be passed on to marketers. Evan Schwartz claims that 
'consumers must be compensated for disclosing data' as one of his guiding 
principles in Webonomics. There are serious problems with this business 
model. It may, for example, violate privacy and data-protection laws in some 
countries. Because countries have different kinds of laws in this area, what 
is legal in one place may not be legal in another.

Sometimes the data are gathered not so that the advertisers can contact the 
individuals directly, but rather so that market researchers can build up 
profiles of what people are interested in, their web use, their shopping habits 
and so forth. This is nothing new of course, and most supermarket layouts 
are based on such research - from the obvious placing of related products 
together to more sophisticated arrangements of products and special offers. 
The nature of the Internet means that a lot of this data can be gathered 



easily. For instance, a website can record which customers bought which 
products, and so offer recommendations. You will see this in many online 
book and CD stores, where it will be stated that 'People who bought this CD 
also bought...'. This data could be useful to companies beyond the 
immediate retailers, for instance the record companies.
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3.6 Exercise - examining e-commerce operations

Outline

 
In this exercise you will look at some existing e-commerce companies and 
analyse them based on the material covered in Sections 1 to 3.
 

Outcomes
 This exercise should help you to:

 

 gain a deeper appreciation of concepts such as richness and reach;
 become familiar with some current e-commerce companies;

 
analyse the business and technology model behind current e-commerce 
operations;

 develop an appreciation of what is required for an e-commerce operation;

 
develop an understanding of the factors involved in an online organization 
which will be used in TMA04.

Background

 

In the last page we looked at some different e-commerce models. In earlier 
sections we have looked at the richness versus reach trade-off and how the 
Internet allows organizations to increase both richness and reach. We have 
also looked at how organizations can deconstruct because of the Internet 
and the process of disintermediation. In this exercise you will look at some 
existing e-commerce sites and analyse them according to these criteria.
 

The Exercise

 
For the site you visited in the last exercise ( Looking at richness and reach) 
you should explore the site and try and answer the following questions:
 

 

1.  Does this business disintermediate other businesses, i.e. does it 
remove the need for existing intermediaries? How?

2.  How does the business hope to make money? Is it through selling 
products, advertising, a mixture of approaches?

3.  What are the challenges for such a business? In terms of technology 
what is required? What about logistics, e.g. delivering the product?

4.  What additional features might the site offer?

 

 

Choose the same site as you did in the previous exercise. They are listed 
below again for convenience. Answer the above questions.

The e-commerce sites you should choose from are:

 



 
Amazon - started as an online bookstore, but offers CDs, Video/DVD and 
gifts now.

 Babycenter - a site for expecting and new parents

 Netdoctor - an independent health advice site

 Yahoo - a web directory

 ManUtd.com - the official web site of the football team.

 
Arabia.com - another portal site for the Arab world with shopping and 
business areas.

 Fish4.co.uk - this site is a portal for house, car, jobs and other adverts

 Kelkoo.com - this site offers price comparison for a range of goods.

 
When you've completed this exercise you might like to compare what you've 
done with my answer.
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Exercise - examining e-commerce operations - my answer

 Once again I'm using the easyJet website for this exercise.
 

 

1.  Does this business disintermediate other businesses i.e. does it 
remove the need for existing intermediaries? How? 

Yes, it is selling flights directly to the customer thus bypassing travel 
agents.

2.  

How does the business hope to make money? Is it through selling 
products, advertising, a mixture of approaches? 

A mixture:

- it sells its own product (flights) directly

- it has advertising for related products offered by other companies (e.
g. travel insurance)

- it has links to different affiliated companies and services such as 
airport parking, car hire, chalet hire, hotel booking.

- it specifically says it will not sell personal information to third parties.

3.  What are the challenges for such a business? In terms of technology 
what is required? What about logistics e.g. delivering the product? 

It needs to provide reliable and up-to-date information about products 
and costs.

It needs a secure encrypted online booking system capable of 
processing credit/debit card sales.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/560C7C66-0D14-462F-A06F5629E59FE319print.cfm


Being a ticketless airline, the product and transaction are both 
'virtual' (although the transaction can take place on the phone) with 
no 'delivery' involved other than e-mail confirmation.

4.  Can you think of additional features the site might offer? 

It's pretty comprehensive already!

Information about how many seats available at the current price 
before the next price-band comes into effect - would help me confirm 
a flight decision I'm hesitiating over, but it might be regarded as 
commercially-sensitive information.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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3.7 O-2-I: disintermediation - summary

 

In this section you have looked at the concept of disintermediation, and how 
the Internet both removes the need for some intermediaries, and creates 
roles for new ones. You have also looked at the technology of Internet 
agents and the ways in which e-commerce companies make money, apart 
from selling products. Lastly you have used some of the ideas introduced in 
Sections 1 to 3 to examine in detail an e-commerce site.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum
 

 Industries which are prone to disintermediation.
 Where new intermediary roles may arise.
 What the use of Internet agents might mean for society.
 The viability of the new e-commerce models.

Self-Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 3 and re-read the relevant web pages or chapter 
of Blown to Bits.
 

 

1.  What do you understand by the term 'disintermediation'?
2.  What are the four main ways in which e-commerce websites make 

money, apart from selling goods?

 

 Answers to SAQs.
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Section 3 

  

Section 3 answers to SAQs

SAQ1
 What do you understand by the terms 'disintermediation'?

 

Answer

 

Intermediaries act between the producer of a product or service and the 
customer. So, for example, a retail outlet selling PCs acts as an intermediary 
between a number of PC manufacturers and the consumer. Evans and 
Wurster identify two different types of what they call 'disintermediation':
 

 

1.  The first is where the ultimate producer of a good or service 
bypasses intermediaries and sells directly to the consumer. They cite 
the example of Dell computers selling their PCs directly to customers 
via a mail-order catalogue. Thus the richness provided by face-to-
face selling is sacrificed for the reach of a larger customer base.

2.  The second type of disintermediation typically refers to the 
emergence of a new intermediary employing a lower-cost way of 
distributing the product or service to try to replace existing 
intermediaries. Although not a new intermediary, to continue the 
above example, Dell are now selling their PCs over the Internet. This 
adds richness to the extra reach by providing detailed descriptions 
and allowing customers to tailor their PC to their own needs by 
choosing from a range of options.

 

 

This second type, however, could also be thought of as 'reintermediation', 
which is described by the website as the introduction of new intermediaries 
between the customer and the product or service. In the context of the 
Internet, examples of reintermediation include the growth of search engines, 
information brokers and intelligent agents.
 

SAQ2

 
What are the four main ways in which e-commerce websites make money, 
apart from selling goods?
 

Answer

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/6F27C42E-D3B9-46C7-9859153DC29AFAB4print.cfm


 

1.  Advertising (including adverts targeted at individual customers).
2.  Affiliation (royalties from links to related sites of other companies or 

services).

3.  Subscription (fee for 'premium' content for subscribers).

4.  Selling information (about users to other companies).

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Section 4 

4.1 Organization to Organization - introduction

 
Picture - Diagram - this shows the modified Online Transactions Grid with 
the top left grid box representing the Organization to Organization category 
now highlighted.

 

 

The difference between e-business and e-commerce

 

In this section we will explore the organization-to-organization (O-2-O) part 
of the online transaction grid. You have looked at the organization to 
individual part in Sections 1 to 3, which represented the e- commerce model. 
This was where the initial attention was focused when people began to see 
the potential of the Internet for business. It was also the area of focus for the 
e-commerce boom and bust. Many commentators are now predicting that it 
is business-to-business use of the Internet which will be the profitable area. 
Business-to-business use of the Internet is usually referred to as e-business 
(to distinguish it from e-commerce). The main difference is in the potential 
customer - if it is the consumer, i.e. the 'general public' then it tends to be 
classified as e- commerce; if it is another business or organization then it 
tends to be classifed as e-business.

One of the reasons people think that O-2-O may fare better than e-
commerce is that it does not rely necessarily on a large customer base to be 
successful. As we saw in the last section, it is often necessary for e-
commerce companies to spend a great deal of money on marketing in order 
to establish themselves and their brands. This is not always the case for e-
business operations, who may only need to sign up a few clients to be 
successful. This is because the cost of each service or product is higher for 
business to business transactions. An e-commerce company relies on 
selling lots of products with low profit on each, whereas an e-business 
company relies on selling fewer products but with potentially higher profits 
on each transaction. This is something of a simplification and does not 
always hold true, but it is one key factor. Another reason for thinking that e-
business might succeed is that businesses have a technical infrastructure in 
place and a board of people to make decisions. They will thus (supposedly) 
make decisions on a rational, cost-benefit basis, which consumers may not 
always have the time or inclination to do. It is argued that the benefits the 
Internet offers to business will be a compelling reason for e-business to take 
off. We will look at these assumptions and arguments in more detail in this 
section.

Chapter 9 of Blown to Bits - 'Deconstructing Supply Chains' covers this in 
more detail.

 

 
Do Read all of Chapter 9 of Blown to Bits. Refer to the Glossary if 

there are any terms you are not familiar with.
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4.2 EDI - Electronic Data Interchange

 

The main thrust of Chapter 9 of Blown to Bits is how Internet based 
technologies allow different types of relationships between businesses and 
how this differs from the previous type of connecting network, namely EDI. 
Therefore in order to appreciate these differences, it is necessary to have an 
understanding of EDI first. This is what we will cover in this page.

The idea that money and time could be saved if firms communicated 
electronically with their suppliers and customers is not new. In fact, many 
companies in many industries (for example automobile manufacture) were 
exchanging purchase orders and other documents electronically long before 
the Internet became a mainstream technology.

The technology traditionally used for this was called Electronic Data 
Interchange, defined as 'the computer-to-computer transfer of information in 
a structured, pre-determined format.' Traditionally, the focus of EDI activity 
has been on the replacement of pre-defined business forms - such as 
purchase orders and invoices - with similarly defined electronic forms.

One of the first places that EDI was traditionally implemented was in the 
purchasing operations of a business. Before EDI, a purchasing system 
would allow buyers to decide their material requirements and then create 
purchase orders, which would be printed out and mailed. The supplier would 
receive the purchase order and manually enter it into its customer shipping 
system. The material would be shipped, and an invoice would be printed 
which would then be mailed back to the supplier.

In this simple example, even if the purchased materials were shipped and 
received on the same day the purchase order was received, the cycle time 
could be as much as a week, depending on the speed of the mail and the 
backlog at the supplier's order entry system.

With the introduction of EDI, this scenario changed dramatically. Purchasing 
managers would still decide their material requirements and create their 
purchase orders. But instead of printing them out and mailing them, the 
purchase orders would be transmitted directly to the suppliers over an 
electronic network.

At the supplier's end, the transaction would be automatically received and 
posted. This new process could allow the shipment of material on the same 
day the purchase order was sent. As an added bonus, suppliers could send 
their shipping documentation electronically to the buyer in the form of a 
shipment notification, providing the buyer with accurate receiving documents 
prior to the actual arrival of the goods. And the supplier gained an additional 
advantage as well, since now the invoice could be sent directly to the 
customer's accounts payable system, thereby (in theory at least) speeding 
payment.



 

Advantages and disadvantages of traditional EDI

 

The benefits of EDI were primarily speed (same-day exchange of 
documents), accuracy (fewer mistakes due to typing or transcription errors) 
and economy (fewer clerks needed in the purchasing and goods-receiving 
chain).

Although these were substantial benefits, in practice adoption of EDI was 
much less widespread than expected. Among the reasons for this poor take-
up were:

 

 

Expense: most 'company' computing at the time was done by 
mainframes, and their business application systems were complex and 
expensive. Because they were designed primarily to serve only certain 
functions of a business (e.g. invoicing), they were rarely fully integrated 
into all the company's activities (e.g. manufacturing). Traditionally, the 
company mainframe was used as an information repository; EDI however, 
required that computing be extended beyond these functions. So while 
there were substantial savings to be gained from the use of EDI, the costs 
of re-designing and deploying software applications to integrate EDI into 
an existing portfolio of business applications were high enough to offset 
the anticipated advantages. EDI might have been a good idea, but for 
many companies the costs of implementing it outweighed the estimated 
benefits.

 

Networking complexity: the need for sophisticated telecoms capability 
posed a second major barrier to widespread EDI implementation. Beyond 
the computer itself, EDI required a secure way of transmitting and 
receiving information to and from a wide variety of customers or suppliers. 
This required a heavy investment in computer networks. Unlike the mail, 
to send electronic documents there had to be a specific point-to-point 
electronic path for the document to take. So companies were either 
required to develop extensive, and expensive proprietary networks, or rely 
on intermittent point-to-point modem communication.

 

The emergence of alternatives: To gain some of the speed advantages 
of EDI without incurring the expense of computer hardware, software and 
networks, competitive services emerged (like overnight courier service, 
facsimile machines, and the ability to give customers limited access to 
mainframes through dumb terminals). These proved very attractive to 
companies and ensured that EDI never became a mainstream business 
technology.

Enter the Net



 

The arrival of the Internet - and in particular the Web - has led to a massive 
revival of interest in EDI, because it removes at a stroke the need to invest 
in special computer and networking technology. Since virtually every major 
business now has a website and an Internet connection, transferring 
electronic documents from one company to another with reasonable security 
has become simple - routine almost. The cost-savings in online procurement 
can be very considerable. Just to take one example, Cisco - a leading 
manufacturer of network routers - told the Economist magazine that a 
quarter of its orders used to have to be reworked because of errors in its 
phone and fax ordering processes. When it switched to exclusively online 
ordering, the error rate fell to 2%, allegedly saving the company $500 million 
annually. British Telecom reported that buying goods and services online 
reduces the cost of processing a transaction by 90%. And the world's 
leading automobile manufacturers now insist that all their suppliers deal with 
them via the Web.

Although the Net makes it relatively easy to conduct business-to-business 
transactions, there still remains the problem of how to link company 'back 
office' and management information systems to the Web, and how to ensure 
that an online purchase order from one company can be correctly 
interpreted by the shipping and invoicing systems of the supplier. The key to 
linking together all these variegated systems is a software standard called 
eXtensible Markup Language (XML) which is covered in more detail later in 
this section. First we will go on to look at one of the examples of new 
networks given in Chapter 9 of Blown to Bits.
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4.3 ANX - Automotive Network Exchange

 

Chapter 9 uses two main examples to demonstrate how the process of 
deconstruction can occur between businesses, the car industry and the 
health industry. For many of us, these sorts of relationships and the 
concepts here are less familiar than with e-commerce operations, where we 
all have experience of being customers. So, they require some explanation. 
In this page we will look at the first of these examples, the Automotive 
Network Exchange, ANX.
 

What is ANX?

 

ANX is a form of 'extranet'. An extranet uses Internet techniques (such as 
TCP/IP protocols enabling computers to communicate over a network) but 
an extranet is limited to authorized users, some of whom will be inside a 
particular company, while others will be trusted outsiders - clients, 
consultants, customers, suppliers. Think of it as a walled-off area of the Web.

What's the difference between an extranet and an intranet? An intranet is a 
mini-web which operates inside an organization behind a 'firewall' - a 
gateway computer which controls access to the internal network from the 
outside world. An extranet extends the boundaries of the mini-web beyond 
the organization. Only people who are members of the organization, or 
machines which are on the organization's network can access an intranet. 
The extranet extends this, by providing various levels of accessibility to 
people outside of the organization. People need a valid user id and 
password to access an extranet and what they are allowed to view may 
change from person to person. This more secure, controlled version of the 
Internet has become a popular way for organizations to exchange 
information.

So, ANX allows organizations to access information and communicate. It 
uses TCP/IP as the means of transferring data over the network. However, 
the industry was concerned about the speed, reliability and security the 
standard Internet offered. So they developed a network which uses 
dedicated machines. This means the network is not slowed down by having 
the rest of the world using it at the same time, and it also means they can 
increase security since access is limited. In order to access ANX companies 
have to sign up with an ISP, just as we do with the Internet. However, these 
ISPs have to agree to certain standards in the main areas of speed, 
reliability and security. The ISPs have to be certified by an approving body in 
order to offer this service. Naturally, access to ANX costs significantly more 
than access to the Internet.

 

What can you do on ANX?



 

Having a dedicated network which is fast and secure allows the automotive 
companies to do many different tasks. For example they can use it for EDI 
type functions - that is placing orders, arranging just-in-time delivery, billing, 
payments, etc. This alone is very significant, as Evans and Wurster 
highlight. It means the very structured relationship between suppliers and 
buyers which was defined by market economics, geographical convenience, 
the structure of EDI, amongst other factors, begins to break down. This is 
similar to the effect we have seen already in e-commerce. It allows small 
companies to increase their reach. It also means that larger companies may 
be open to the process of deconstruction, where each of the component 
functions can be better performed by a smaller company. It also increases 
competition since buyers can easily compare different prices now.

Perhaps more interesting is the capability of using shared applications. The 
automotive industry is a very design intensive industry, from the design of an 
overall car to the design of a steering wheel. ANX potentially allows 
designers to use CAD (Computer-Aided Design) software over the network. 
This means designers in different countries could be working simultaneously 
on the same part. This is only really possible with the improved speed of 
ANX compared with the Internet, since CAD can be very demanding on 
network facilities and capacity. Other possibilities include the implementation 
of groupware, that is software designed to allow a distributed team of people 
to communicate and work on shared documents.

ANX is now being promoted as the 'business-class Internet', where it will 
move beyond its application to just the automotive industry and become a 
standard for all industry type extranets. This would suggest that ANX has 
been very successful, and there are many reports that it has worked well. 
However, some smaller companies have complained that access to ANX is 
too costly. If this is the case, then the network could exclude the very 
companies it needs in order to work in the way Evans and Wurster suggest.

 

What is the difference between the Internet and ANX?

 

As well as being slightly different in its operation, ANX shows considerable 
variation from the Internet as we know it in terms of its culture and politics. 
The first important difference to appreciate is that its sole function is to 
increase profit. By having a standardized means of communication many 
companies can cut costs, either through the amount of stock they need (and 
the space to put it in), the price they can buy parts for, a reduction in the 
time spent in administrative tasks (such as billing) and so forth. This is 
different from the Internet. In Module 2 you looked at different ways people 
view the Internet. It is true that many do see it as a medium for commerce, 
but it is also a communication medium, an educational resource, and many 
other things. This fundamental difference in the function of the two networks 
leads to some further variance. ANX, for instance, is owned by one 
company. This is not the case with the Internet. ANX is designed in some 
respects to be a closed network, whereas the Internet was from its 
conception designed to be as open as possible. ANX was developed by the 
'big three' American car manufacturers (Chrysler, General Motors and Ford). 



It is therefore a network that has been designed from the outset to suit the 
needs of the established companies in an industry. The Internet came out of 
basic research, and although it had some military input, it was not designed 
to improve the position of existing companies. Indeed, in many respects it 
has had the opposite effect, threatening the position of existing market 
leaders.

From this brief comparison of the nature of the Internet and ANX, I hope you 
can begin to appreciate why organization-to-organization transactions are 
worth looking at. It is not merely a case of e-commerce with fewer customers.
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Module 3 Section 4 

4.4 The Impact of the Net on Organizations

 

After looking at the automotive industry, Evans and Wurster go on to look at 
the health industry in the US. Readers from other parts of the world of the 
book may find the health industry example unfamiliar, even distasteful, and 
be less used to thinking of health in such commercial terms. However US 
readers, accustomed as they are to a privatized health system, would 
probably find nothing unusual in this chapter. Even if the authors are coming 
from a slightly different cultural background to your own, it is worth looking at 
some of the claims they make, as these contain important principles for all 
health services, as well as broader points applicable to all industries. In this 
page we will look at some of these possible implications which widespread 
use of the Internet has for organizations.
 

An informed customer base

 

Whether the organization deals with consumers or other organizations, the 
Internet means these people are likely to be much better informed than 
previously. In health this may mean patients who have a greater knowledge 
of (or, at least, more information about) their illness than a general 
practitioner. If someone suffers from a rare illness then through support 
groups, chat rooms and websites they can gain a great deal of knowledge 
and shared experience. They may know what treatments are being offered 
elsewhere. The general practitioner, who must have a wide knowledge of 
many different illnesses, cannot be as specialised. The increased 
communication may also mean that the best treatment has to be available 
across the country (or even between countries), since the patient will know 
that different (maybe more effective) treatment is being offered elsewhere. 
This is an example of the information asymmetries Evans and Wurster have 
mentioned previously. The Internet helps break down these asymmetries.

Outside of health, an informed customer could be a company that knows it 
can get the parts you supply cheaper elsewhere, or how much it costs to 
make them, or alternatives to using them which they found in discussion with 
a similar company in another country.

This may seem like a positive benefit, but as the phrase goes, 'a little 
knowledge can be a dangerous thing'. Whilst the customer base may be well 
informed about a particular aspect, that may not include looking at the 
overall, more complex situation. As a simple example, a company may find 
parts cheaper, but that may not take into account that the original supplier 
offers a better after sales service, or the cheaper parts are produced to a 
lower quality threshold or in a country which subsidises production, or uses 
child labour, etc. So, whilst breaking down the asymmetries of information is 
generally a positive force, situations are sometimes more complex than 
focus on a single issue can reveal.

 



Increased competition

 

The availability of information and the increase of reach will increase 
competition between organizations. If a company can easily find products 
cheaper then it may switch suppliers. Even if they are not competing on 
price, organizations may offer other benefits, such as guaranteed delivery, 
after sales care or additional benefits which give them a competitive edge. 
The increased connectivity offered by the Internet means it is easier for 
companies to find the best deal. Specialist extranets make this even easier, 
since the majority of 'noise' (i.e. extraneous or irrelevant pages) is removed 
from search results.

The deconstruction process Evans and Wurster talk about means that every 
aspect of an organization may be subject to increased competition. In a 
private health industry hospitals or healthcare plans can be seen as 
competing not just for patients but also for the business of other 
organizations who sign up their employees. (This view is less relevant to a 
nationalized health service.)

 

Increased collaboration

 

The Net as a place of paradox again - it can lead to an increase in 
competition, whilst simultaneously increasing collaboration between 
organizations. As you saw in Module 1, many IT companies collaborate, 
particularly when the development costs of a new product are high. Joint 
development and design are thus areas where collaboration can be 
improved by the Internet, or as we have seen with ANX, an extranet.

The nature of the Internet means that companies can link their services or 
products together to create something which is greater than the sum of its 
parts. For instance, the manufacturers of different car components in a 
particular area may create a global website, which reinforces each other and 
provides a convenient one-stop area for car manufacturers. In health, 
different hospitals may have different speciality units, but by effective use of 
an extranet they can pool those resources, to offer a broader range of 
services to patients.

Similarly, smaller organizations may group together to create buying cartels, 
whereby they can gain the same bulk discounts usually reserved for the big 
companies. This can be done easily through the Internet, whereas it would 
have been difficult and time-consuming to achieve without such connectivity. 
We will look at this in detail in a later section. This would benefit not only 
small companies, but all services which operate with strict budgets, such as 
doctors' surgeries, schools, local centres, etc.

 

Outsourcing



 

Outsourcing is the process by which some functions of an organization are 
performed by an external company, rather than by employees of the 
company. An example is catering. This can be provided by catering staff 
who are employed by the organization, or it can be outsourced, so an 
external company has the contract to provide the catering services. The 
advantages of outsourcing are that it can allow a company to provide good 
service in an area where it would otherwise struggle to do so (the jokes 
about staff canteens are an example of this). It also allows the company to 
concentrate on its core business, the things which it is good at or which 
generate most revenue. It can also save money, since the external company 
may be more efficient at providing the outsourced service. The 
disadvantages are that if all activities are outsourced an organization can 
lose its identity and the often subtle benefits which arise from a rich 
organizational culture. It may also lose an element of control over the 
service it has outsourced, which if the quality is less than the organization 
usually maintains, can reflect badly on the organization. It can be more 
costly and it can also lead to unemployment, or less secure employment for 
staff providing the outsourced service.

In the health industry outsourcing can be anything from catering and 
cleaning services to expert surgeons, who are self-employed and work at a 
variety of hospitals.

The deconstruction process may well result in an increase in outsourcing. If 
an organization is viewed as a collection of units, each with their own 
function, then it may be the case that some of these functions can be better 
performed by an external organisation. This may be another company, or a 
collection of self-employed people offering particular services. As the 
authors suggest, when this happens on a large scale, the 'boundaries' of the 
company begin to blur, or even to disappear.

We will look at the impact of the Internet on working practices within an 
organization in Section 5.
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Module 3 Section 4 

4.5 XML - eXtensible Markup Language

 

In Chapter 9 the authors mention XML. They claim this will have a significant 
effect on online transactions (they are talking specifically about the health 
industry, but one can assume similar effects would be seen elsewhere). In 
this page we will look at XML in a bit more detail and examine what it offers 
organizations.

A web page is just a text page with some embedded instructions on how it 
should be displayed on your screen. Looking at this page now, for example, 
those embedded instructions are hidden. But if you click on the 'View, 
Source' option on the menu bar of your browser you get a very different 
picture of the page. It's all text, with lots of instructions like 'head', 'font' or 
'H1' enclosed in angle brackets. The things in angle brackets are called 
'tags' and they basically tell your browser how it should display the page on 
your screen.

These tags are drawn from one of the basic standards or protocols of the 
Web - Hypertext Markup Language or HTML - and they are concerned only 
with appearance and layout. They give no information about the content of 
the page - what the text is actually about. This is one reason why search 
engines turn up such a lot of irrelevant stuff. They cannot tell from the HTML 
tags whether a given page is (i) written by Jeffrey Archer, (ii) contains 
comments about books written by Jeffrey Archer or (iii) is a news report of 
Jeffrey Archer's encounters with the UK legal system.

HTML is a useful but limited language. It's incredibly useful because it's a 
global standard and every browser understands it. It's limited because it's 
finite (there are only so many tags) and it deals only with appearance.

Extensible Markup Language or XML (don't ask me why it isn't EML!) is an 
attempt to overcome these two deficiencies. It allows anyone who creates 
web pages to add more tags of their own. These tags - unlike those of HTML 
- don't need to be confined to a few dozen standard words, but can inform 
the receiving computer that the web page is an invoice or a menu, or that it 
provides information about Jeffrey Archer's family background, or that it is in 
French.

But if XML allows people to invent their own tags, how then can it be a 
global standard like HTML? How will one person's browser know what 
another person's invented tags mean? The answer is that the top of the web 
page carries all the information the browser needs to understand the rules 
that the author of the web page has invented. It is as though each web page 
was a game with the rules of how to play it as the first item.

The trick that makes it all work is that the rules have to be set out in a 
standard way. XML is that standard.



XML describes the content of a web page in terms of the kinds of data that it 
contains, which is what makes it powerful for electronic document exchange. 
If a group of companies or organizations agree on the set of tags they need 
to describe the kind of content they wish to exchange, then XML enables 
them to create web pages which can readily be understood by all 
participating organizations. So a consortium of universities might agree on a 
standard way to describe information about courses - subject, prerequisites, 
length, level, types of assignments used, start and finish dates. Web pages 
created usuing these tags could then be searched intelligently by search 
engines, returning only those Level Two courses whose subject was 'Martin 
Luther and the Reformation' which commenced in September - rather than 
every Web page with a reference to 'Martin Luther', 'Level Two' and 
'September'.

The point is that XML enables search engines to look for data types rather 
than just words. XML is an open standard created by the World Wide Web 
Consortium (W3C), the body that sets technical standards for the Web: 
anybody can use it without paying a licence fee. The W3C sees XML as the 
essential tool for building what Tim Berners-Lee, the inventor of the Web 
and chairman of W3C, calls 'the semantic web' - i.e. a Web filled with 
documents capable of being intelligently searched. Gartner Group, a 
research firm specialising in Internet topics, has predicted that XML will soon 
be used for 70% of electronic transactions between businesses.
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Module 3 Section 4 

4.7 Organization to organization - summary

 

In this section you have looked at how the Internet facilitates organization to 
organization transactions. In particular you looked at the previous 
technology of EDI, before looking at a specialised extranet for the car 
industry, ANX. You also looked at how Internet technology is having an 
impact on organizations and the way they operate, with particular reference 
to the Health industry. You also looked at the Internet technology of XML.
 

Discussion

 
You might like to consider and discuss the following in your Tutor Group 
conference, or in the Forum.
 

 Why Internet based technology is advantageous to systems such as EDI.
 What the benefits of extranets are for organizations.
 Areas which might benefit from a dedicated system such as ANX.
 Examples of the impacts on organizations which you have witnessed.
 What XML might offer.

Self Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 4 and re-read the relevant web pages and 
chapter of Blown to Bits.
 

 

1.  What are the key differences between an Extranet (such as ANX) 
and the Internet?

2.  What are the main implications which widespread use of the Internet 
has for organizations?

 

 Answers to SAQs.
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Section 4 answers to SAQs

SAQ 1

 
What are the key differences between an Extranet (such as ANX) and the 
Internet?

 

Answer

ANX Internet 

sole function to increase profit

standardized means of 
communication

owned by one company

closed network in some respects

designed to suit needs of 
established companies in an 
industry

multiple functions (communication, 
educational resource etc.)

multiple means of communication (e-
mail, WWW etc.)

many 'owners'

designed to be as open as possible

open design can threaten position of 
existing market leaders

SAQ 2

 
What are the main implications which widespread use of the Internet has for 
organizations?
 

Answer

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/1F1C55A6-83AA-4042-B01EB56F2F933409print.cfm


 

1.  An informed customer base - this may improve the quality of 
Organization to Organization transactions but may also make client 
organizations more demanding about some of the detail.

2.  Increased competition - increased connectivity offered by the Internet 
makes it easier for client organizations to find the best deal. Also the 
process of 'deconstruction' means that every aspect of an 
organisation may have to face increased competition.

3.  Increased collaboration - organizations can collaborate to share the 
costs of design and development, provision of services and so on. 
Smaller organizations can group together to form buying cartels.

4.  Outsourcing - organizations can reduce costs and concentrate on 
their core business by having certain functions provided by external 
companies. However, if this process goes beyond a certain point 
there's a danger of losing the identity of the original organization and 
control over these delegated functions.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Module 3 Section 5 

5.1 Individual to organization - introduction

 
In this section we will explore the Individual to Organization part of the online 
transactions grid.

 

 
Picture - Diagram - this shows the modified Online Transactions Grid with 
the bottom left grid box representing the Individual to Organization category 
now highlighted.

 

 

 

The main thrust of Chapter 10 of Blown to Bits, which you are asked to read 
next, is that Internet-based technologies will change the relationship 
between individuals and organizations. We will look at some of these 
possible changes from two perspectives:
 

 How the Net changes the way individuals interact within an organization.

 
How these technologies alter the possibilities for individuals to interact 
with organizations.

 

We will also look briefly at technologies enabling changes in each of the 
areas above: 'synchronous communication technologies' to facilitate 
individual interactions within organizations; 'collaborative filtering' to improve 
the richness of the interaction between individuals and organizations.
 

 
Chapter 10 of Blown to Bits, 'Deconstructing the Organization', is a long 
chapter and not all of it is relevant to what we will cover. There's a part in the 
middle of the chapter which can be skipped.
 

 

Do Read Chapter 10 of Blown to Bits up to the heading 'The 
Japanese Corporation - Greater Richness, Less Reach' on page 
197. Then read again from the heading 'Deconstructing 
Employment' on page 205 to the end of the chapter. Refer to the 
Glossary if there are any terms you are not familiar with.
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Module 3 Section 5 

5.2 Changes within the organization

 
In this page we look at the way in which new Internet technologies affect 
transactions within organizations.
 

Flattening of hierarchies

 

The authors make the claim that the traditional hierarchical structure can be 
seen as another instance of the richness vs. reach trade-off. In order to have 
a rich interaction and decision making process, people can only be in regular 
contact with a fairly limited number of other colleagues, they cannot have a 
broad reach. Thus layers of 'middle-management' are required. They claim 
that technology can help increase the richness and reach of interaction, thus 
reducing the need for as many layers in the organization. Whilst technology 
such as e-mail does remove some of the strict boundaries of communication 
in traditional companies, it also creates an information overload which the 
authors do not address. As anyone who works in an organization which uses 
e-mail intensively will know, it is something of a mixed blessing. Dealing with 
many e-mails every day has become a large part of the workload. Many 
managers use assistants to filter their e-mail for them, since they cannot 
cope with the volume, so the removal of communication barriers is perhaps 
not as easily accomplished as the authors suggest. Nevertheless, 
communication within companies has increased and this has led to a 
breaking down of some of the barriers which can arise through factors such 
as physical location within a building.
 

Deconstruction within the organization

 

We have seen how the Internet may lead organizations to be 
'deconstructed', that is each of their individual functions may be performed 
by external organizations. The same process can occur within an 
organization. The Internet is a medium which blurs traditional boundaries 
between roles, so it is not always clear where a task now lies within an 
organization. For instance, is the website the responsibility of the technical 
support team, the PR team, the sales team, or the management? All of 
these units will have a considerable input to the organization's website, and 
will be affected by its content and appearance. Units may find that their roles 
are now being performed by other units within the organization.

Similarly disintermediation can occur within the organization, to a greater or 
lesser extent. E-mail can be seen as disintermediating some roles, for 
instance many people perform tasks by e-mail that they would have required 
a meeting for previously. This may disintermediate the role of secretaries in 
arranging meetings. The word processor has disintermediated many roles 
for instance most people now write their own letters or documents rather 
than a secretary performing this function. The disappearance of typing pools 
can be seen as a direct result of the disintermediating effect of the word 
processor. But, as we saw, where there is disintermediation, there is also 
reintermediation. For instance, the task of an assistant or secretary dealing 
with e-mail, or offering IT support.



 

Efficient administration

 

We may have heard all this before, the promise of the 'paperless office', but 
many companies are now using online forms to remove the need for the 
expensive and time consuming processing of paper forms. By using online 
forms linked to databases much of the system can be automated. When a 
person is required to first fill out a form, gain an approval signature, send the 
form across the organization, then another person receives the form and 
enters the information into a database system there is a considerable 
expense involved in terms of labour. In his book Business at the speed of 
thought Bill Gates gives the following example of how internal 
communication is being used to speed up administrative processes at 
Microsoft. He uses the example of a new employee, Sharon:
 

 

'Before Sharon arrives at Microsoft, an administrative assistant 
in her new group fills out the electronic New Hire Setup form 
on Microsoft's intranet to request a voice-mail account, an e-
mail account, office furniture, and a computer with preinstalled 
software to be ready on Sharon's arrival. The same form 
ensures that Sharon gets added to the company phone list, 
receives a nameplate for her office door, and gets a mailbox in 
her building's mailroom. The single electronic form goes 
directly to the groups responsible for taking care of these 
items. Electronic logs ensure that everything is tracked.

After an orientation session with a Human Resources 
manager on the company's general approach to business and 
employee issues, Sharon and the other new employees are 
directed to the company's internal website for most of their 
administrative needs. Sharon goes online to review the 
employee handbook (it no longer exists in paper form), 
download any software she needs beyond the standard setup, 
and fill out her electronic W-4 form.

Next Sharon uses a procurement tool on our intranet called 
MS Market to order office supplies, books, a white-board, and 
business cards. MS Market automatically fills in her name, her 
e-mail alias, the name of her approving manager and other 
standard information for the order. Sharon has to enter only 
the information unique to the purchase into a few designated 
fields. The vendors receive her order electronically and deliver 
to her office. An order above a certain amount of money 
requires additional levels of management approval before 
processing. Our electronic system routes the form to the right 
people for an electronic okay.'

 



 

Gates goes on to explain how the internal network is used to subscribe to 
online journals, to check payroll, pension plans and stocks, to arrange travel 
and expenses, arrange employee benefits, and so forth. The key to this 
example is that it demonstrates how much duplication there often is in 
administration. Each of the tasks listed for the initial form (e-mail, voice-mail, 
office furniture, etc.) can often require a separate form and direct 
communication with different units to arrange in other organisations. This is 
immensely time-consuming and costly for organizations. Similarly each of 
the forms often requires the same information to be entered, yet most of this 
is done automatically in the online version. Other organizations, such as 
Cisco have taken a similar approach. The need for administration can be 
reduced further, for example by operating a trust principle, where expenses 
are paid automatically, although an automatic message is sent to the 
manager, who can stop the transaction.

Organizations' intranets are also used extensively to provide easy to access 
information for employees, thus reducing the time required to answer 
queries. In addition some organizations are using intranets to allow 
individuals greater input to the organization. For instance many 
organizations will have an employee handbook, or a manual for the software 
they use. Many organizations are placing these on their intranets and 
allowing employees to add comments to them. The manual thus grows and 
embodies the practical knowledge which is gained by those people who 
work with it on a daily basis. Other organizations are using their intranet as a 
means of delivering in-house training and staff development. It is very costly 
for an organization to send employees on a training course - they may have 
to travel, they lose a day's work, the course is often expensive and only one 
person benefits from it. As Evans and Wurster commented at the start of the 
book, information goods are different from physical goods. The same item 
can be reused many times. This represents a possible huge benefit for 
organizations. They can reuse a training course as many times as they wish, 
they can deliver it through the intranet to the employee's computer and it can 
be studied over a longer period where it interferes with work less.

 

Home working
There was much made of 'tele-working' in the 1990s. The idea was that 
people would now work at home, using communication technologies to work 
with other colleagues. This had potential benefits; for the organization, in 
that office space is an expensive commodity; and for the employee in that 
they could gain a more flexible working style and not be tied to living within 
commuting distance of the organization. It did not really succeed as 
anticipated. There were many reasons for this. One of them is that an 
organization is more than simply a place where people work. It is a social 
unit and many people like coming to work for the social interaction. Many 
tele-workers found themselves feeling isolated and disadvantaged 
compared with those employees who were in the office every day. So the 
idea of completely 'virtual' organizations did not take off as anticipated. 
There are some small companies which operate successfully as virtual 
organizations but it becomes difficult on a larger scale.



 

However, like many ideas which have an appeal, once the initial hype has 
faded people find ways of implementing them which meet their needs. With 
Internet access now available on an unmetered basis (so you are not paying 
for every call) and higher bandwidth options such as ADSL, cable modem, 
etc. now widely accessible, then being online for much of the day is feasible. 
This changes the way people use the technology. Similarly tools have been 
developed which allow good quality audio or video conferencing (depending 
on your connection) as well as shared utilities, such as a whiteboard on 
which several people can write. Thus working at a distance with colleagues 
becomes more viable thanks to these synchronous communication 
technologies. Many people now work at home for some of the time, but 
maintain an 'office presence', so they may actually go to their physical place 
of employment once or twice a week. This allows them to retain the social 
function of work, attend meetings and presentations whilst still keeping many 
of the benefits of tele-working.

This trend, combined with the one of organizations outsourcing tasks to self-
employed individuals, will have a profound effect on the nature of 
organizations. If what people require of their actual workplace is somewhere 
to hold meetings, engage in social interaction and gather resources, then the 
physical structure of many office buildings is poorly suited to such tasks. The 
identity of an organization is made up in part by its employees and this 
becomes less easy to define with such a distributed model. It may also have 
significant impacts upon society. If there is no need to be located 
geographically near your organization then people may prefer to live near 
the sea or in the country. For instance, there is a small, but thriving 
community of self-employed software programmers living on the Hawaiian 
island of Maui. They work via the Net, but can indulge their passion for 
surfing as the tides dictate. Cities and towns grew up out of economic 
necessity, because people needed to be near other people who were 
trading, manufacturing, etc. This is why many major cities are located on 
major ports. Some observers are predicting that the new technologies will 
see the end of cities. Whilst this is unlikely (many people like living in cities 
after all), the social impact of networking technologies may well have an 
effect.
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5.3 Synchronous communication technologies

 

In the course so far you might have experienced asynchronous 
communication, in the form of e-mail and conferences. These are 
asynchronous because they do not occur in real time, and do not require the 
participants to be online at the same time. I mentioned in the previous page 
that tele-working is becoming increasingly practical because of the 
developments of new tools, amongst them synchronous communication 
technologies. In this page we will look at some of the benefits of 
synchronous and asynchronous technologies and cover some of the types 
of synchronous tools available.
 

When is synchronous interaction advantageous?

 

Much of e-business occurs in an asynchronous mode, which offers an online 
business a great advantage: it can increase its reach because it does not 
require real-time interaction between people. There is no online shop 
assistant who must be available before you can buy anything. In physical 
shops this is not usually the case. Interaction needs to occur synchronously. 
You cannot buy goods without there being someone there to take your 
money or assist you. You might have used asynchronous communication in 
this course, i.e. the FirstClass conferences. It is very good for distance 
education where we cannot assume everyone is in the same place at the 
same time. People have different lifestyles and the course needs to 
accommodate this. Unlike a physical university campus the idea of a 9 am 
Monday lecture doesn't work very well at a distance (9 am on Monday 
doesn't work very well on campus either though!). Similarly one of the 
advantages of the Web is that it enables us to archive events and 
broadcasts. So if you missed a presentation given by a lecturer at a 
conference, the talk would be available any time on the Web, and you could 
view it at your convenience. This is not the case with traditional broadcast 
media such as television and radio, where if you miss a programme you 
have to wait for it to be repeated by the broadcaster.

So asynchronous technologies have a great many advantages which have 
been influential in the popularity of the Internet in a variety of areas.

When is synchronous technology useful then? Here are a number of 
examples when I think it offers a benefit over asynchronous communication. 
Obviously there will be more examples than this, but this list should give you 
a flavour.

 

Appropriate applications of synchronous communication
Troubleshooting



 

If you have a problem, for example with a piece of software, then it can be 
very time consuming and frustrating to try and fix it via asynchronous 
communication. This is why so many organizations have telephone 
helpdesks. Talking you through a problem on a step-by-step basis is often 
the quickest way to fix something. As well as the telephone there is software 
available that can allow other users to see your computer desktop (if you 
give them permission to do so). This means they can guide you through the 
software, as if they were sitting at the computer with you. The Virtual 
Network Computing (VNC) is an example of such software.

 

Socialising

 

People communicate differently when using synchronous and asynchronous 
means. Although e-mail is relatively informal and chatty, synchronous 
communication is more akin to everyday conversation. Thus synchronous 
means are a good way of socialising with others, if they are available at the 
time. This is why many 'chat rooms' on the Web operate in a synchronous 
mode, so you can enter a chat room on the topic of your choice and usually 
find like-minded people online who one can socialise with using 
synchronous text or audio. Video-conferencing can be very useful for 
establishing a social presence since you get to see and talk to the other 
people, which is the manner in which most of us are used to communicating. 
This can be useful for talking to colleagues in the same organisation who are 
located elsewhere for instance. For most people, the most familiar kind of 
synchronous communication is provided by Instant Messaging (for example 
MSN Messenger, AOL Instant Messenger). A small program is downloaded 
and installed on your computer which then checks to see if you are logged 
onto the Net. If you are, the program checks with a messaging server 
informing it that you are on-line and checking to see if any of the people you 
have designated as 'buddies' are also on-line. You can set up a private, 
synchronous chat line with any of them.
 

Real time events

 

For events which occur in real time, for example a concert or sporting event, 
then synchronous technologies help create the sense of participating in the 
event. These can be in the form of 'web-casts', where the event is broadcast 
via the Web, using streaming video or audio (for example RealOne Player). 
Such software can also be used for events such as virtual conferences, 
where the conference takes place over a set period with talks scheduled at 
certain times, but the participants do not attend a physical conference. 
These web-casts can be made interactive by having synchronous question 
and answer sessions.

Bandwidth is a limitation which becomes more critical with certain types of 
synchronous communication. One can tolerate a delay in downloading a 
video clip, or messages in a conference, but even a slight delay in 
synchronous audio or video disrupts the communication. Beyond a few 
seconds delay it becomes unusable as an effective communication medium, 
since it is difficult to maintain a dialogue. Text is relatively low in its demands 
on bandwidth, so can be used synchronously with little problem. Audio 

http://www.realvnc.com/
http://www.realvnc.com/
http://messenger.msn.co.uk/
http://www.aol.co.uk/aim/
http://www.real.com/


demands more bandwidth but can be used with some limitations over the 
Internet. It does begin to become difficult to manage with lots of users 
however. Video is high in its bandwidth demands since it consists of many 
pictures and audio. Without a high bandwidth network it is difficult to use 
synchronous video with a high picture resolution and smooth picture. By 
reducing the number of pictures a camera takes per minute, the bandwidth 
demands can be lowered, but the result is a 'jerky' motion to the pictures.

 

Making decisions

 

It is often difficult to get a final decision via asynchronous communication. In 
a conference a message will be left unanswered when someone asks 'Is this 
okay? Shall I go ahead?'. Even if you reach a decision it can take a long 
time to make even simple ones. Using synchronous communication can 
speed this up considerably and ensure a consensus is reached. This can be 
done via the telephone with a conference call, or using synchronous text 
chat, e.g. FirstClass chat, audio conferencing software, such as Robust 
Audio Tool or video conferencing software such as CuSeeMe. A hybrid 
approach of synchronous and asynchronous communication is often 
productive, for instance using asynchronous means to deliver documents, 
brief people and raise large issues, then a brief synchronous meeting to 
finalise decisions. Groupware software such as Lotus Notes which allows 
users to work collaboratively on documents can be a useful tool for 
developing reports asynchronously and then finalizing them in a 
synchronous mode.
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5.4 New consumer models

 
As well as facilitating new consumer models, which we looked at in Section 
3, the Internet has also allowed new consumer models to be developed. We 
will look at two of these in this page.
 

Buying cartels

 

The increased ease of communication makes it possible for consumers to 
group together to form cartels or consumer clubs. This allows them to gain 
bulk price discounts which would normally only be available to large 
companies. This was of course theoretically possible before, but the logistics 
of it were difficult to arrange. What the Internet allows is for strangers to 
easily group together around products they wish to buy. An example of this 
might be parents of babies in an area buying nappies, arranged through a 
local interest web site. Interest clubs (for instance Star Trek fans, Mini car 
enthusiasts, fans of a football team, etc.) can also be used to enable people 
who are geographically disparate to group together and buy items of 
common interest at a discount. The same principle can be used by 
organizations also, for instance small shops, schools, local football teams, 
etc.

This approach has been formalised by some companies who group together 
people who wish to purchase a certain product, for example a DVD player. 
The greater the number of buyers then the greater the discount they will 
receive on the product. LetsBuyIt.com is an example of such a company.

 

Price bidding

 

Another purchasing model which the Internet facilitates is that of price 
bidding. Here the customer states how much they are willing to pay for a 
certain service or product. They are then matched with a company who says 
they are willing to offer it for that price. This works well with products or 
services which can have a variable price. Airline tickets are a good example 
of this. Depending on when you book, who you book with, how long you are 
staying, which airline you are flying with and so forth the price of a ticket on 
the same journey can vary enormously. The price bidding approach was 
pioneered in airline ticket sales by Priceline.com. Here customers would put 
in their details (date of flight, start and end destinations, number of 
passengers, etc.) and a price they were willing to pay. Airline companies 
would then look at these bids and match them or not, according to their 
demand. They would inform Priceline if they were willing to accept the offer, 
and Priceline would deal with the customer. It meant that the customer had 
less choice in terms of route, time and airline, but they could often make 
considerable savings.

This approach has been applied to other products and services. There is 
even one in the US where students can bid for University places, stating 

http://www.letsbuyit.com/
http://www.priceline.com/


what they want to study and how much they are willing to pay.

 

 

The Exercise for this section asks you to examine the two sites mentioned 
above as examples of the Individual to Organization transaction. One of the 
things you'll be asked to consider is the way in which the Internet enhances 
those transactions. But before you tackle the Exercise let's briefly examine 
one of the Internet technologies which can improve the richness of the I-2-O 
transaction.
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5.5 Collaborative filtering

 

I've just logged on to Amazon.co.uk and the first page that comes up has a 
headline reading 'Hello, John Naughton here are our recommendations for 
you'. (The site 'recognizes' me because it once placed a 'cookie' on my hard 
drive which it then reads on every subsequent visit I make.) Below the 
greeting is a list of music CDs, books and DVDs which Amazon thinks might 
interest me. The strange thing is that these recommendations are often apt: 
the site has indeed found things that intrigue me. Some people find this 
eerie. Others find it slightly sinister. It's as if there is some individual behind 
the scenes monitoring your tastes and predicting what you will like. But in 
fact, it's much more banal than that. Amazon's recommendations are 
produced by a piece of software doing what is called 'collaborative filtering'. 
Collaborative filtering systems produce personal recommendations by 
computing the similarity between your preferences and those of other 
people. The underlying concept is to automate the process of 'word-of-
mouth' by which people recommend products or services to one another. If 
you have to choose between a variety of options of which you have little or 
no personal experience, you will often rely on the opinions of others who do 
have such experience. The basic processes involved in collaborative filtering 
are:
 

 
Firstly, the preferences of a large group of people are registered - usually 
by asking them to give their personal ratings for a group of sample objects.

 
Using a statistical measure of similarity, a subgroup of people is selected 
whose preferences are similar to the preferences of the person who seeks 
advice (or, as with Amazon, who is to be offered advice).

 An average of the preferences for that subgroup is calculated.

 
The resulting 'preference function' is then used to recommend options on 
which the advice-seeker has expressed no personal opinion as yet.

 

Typical applications of collaborative filtering include the recommendation of 
books, music CDs, or movies. But in principle the method can be used for 
the selection of documents, services or products of any kind.

The quality of the recommendations offered by a collaborative filtering 
system depends crucially on the size of the group whose preferences it has 
logged - the larger the better. Typically, preferences are elicited by asking 
people to rank movies, musicians, books, authors, etc. This elicitation 
process is the weakest link in the chain because it requires lots of people to 
devote some time and attention to the rankings. Since people are often 
jealous of their time, this means that it can be difficult to build up a 
preferences database by elicitation only.

But this is not the way companies like Amazon do it. They work on the 
ancient principle that 'actions speak louder than words'. The fact that you 
have bought several books on the subject of HTML and web authoring, for 
example, indicates to the Amazon system that you have strong interests in 



that area. In this way, Amazon's preferences database is steadily - and 
painlessly - expanded with every purchase you make from the site.

Collaborative filtering is a good example of how software can be used to 
increase the richness of an e-commerce site. It mimics the way the 
proprietor of your favourite offline bookstore knows your tastes and puts 
aside books that she guesses might be of interest to you. But it does this 
without any human intervention. And software never gets tired, or asks for a 
pay rise.

 
Copyright © 2002 
The Open University



Module 3 Section 5 

5.6 Exercise - investigating individual to organization transactions

Outline

 
In this exercise you will look at the characteristics of sites which embody 
individual to organization transactions.
 

Outcomes
 This exercise should help you to:

 

 gain an appreciation of how buying cartels and price bidding sites operate;

 
develop an understanding of how the Internet enhances individual to 
organization transactions;

 develop an appreciation of what is required for an e-commerce operation;
 apply concepts covered in the course to real examples;

 
develop an understanding of more of the factors involved in online 
transactions to be used in TMA04. .

Background

 

Earlier in this section we described briefly two kinds of new consumer model 
- the buying cartel and online price bidding. In this exercise you will look 
more closely at the two sites mentioned and consider their key 
characteristics. You will also analyse them in terms of some of the criteria 
you've used previously to evaluate websites.
 

The Exercise

 
Explore the buying cartel site 'LetsBuyIt.com' and the price bidding site 
'Priceline.com' from the perspective of a buyer and a seller. For each one try 
and answer the following questions:
 

 

1.  Does this business disintermediate other businesses; i.e. does it 
remove the need for existing intermediaries? If so, how?

2.  How does the business hope to make money? Is it through 
advertising, commission payments, a mixture of approaches?

3.  How do they gain the trust of the buyer and the seller?
4.  In what ways do they affect richness and reach for the buyer and 

seller?

 

 
When you've completed this exercise you might like to compare what you've 
done with my answer.
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Exercise - investigating I-2-O transactions - my answer

Questions

1.  Does this business disintermediate other businesses i.e. does it 
remove the need for existing intermediaries? If so, how? 

LetsBuyIt.com (LBI) 

As with all Internet shopping it replaces the use of retail shops for a 
particular purchase, so is at least a temporary example of 
disintermediation.

For the buyer, LBI could also be said to replace a range of other 
Internet sales sites by taking on the process of comparing prices 
across a range of producers/retailers and negotiating a special offer 
with one particular 'service provider'. It could also be quoted as an 
example of 'reintermediation' as it is a new type of intermediary 
between suppliers and customers.

For the seller, LBI provides access to a growing market of online 
shoppers. Any manufacturers who choose this sales route for their 
products would be involved in disintermediation if they stopped/
reduced their use of retail outlets for their products. However, the 
majority of sellers on LBI seem to be companies who already have 
their own online sales site and are merely taking advantage of an 
extra outlet without replacing an existing intermediary

Priceline.com 

Priceline replaces some of the services offered by Travel Agents in 
dealing directly with airlines, hotel chains, car hire companies and so 
on. In extending their service to home finance, Priceline are 
disintermediating mortgage brokers. However, in the case of long-
distance call charges and new car purchase, Priceline is not 
disintermediating anyone but instead is acting as an extra outlet for 
existing telecoms providers and car dealers. As such, Priceline is 
acting as a new type of intermediary.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/E2F08EA6-9DE9-427B-AEE32F3F6C7180AFprint.cfm


 

2.  How does the business hope to make money? Is it through 
advertising, commission payment, a mixture of approaches? 

LetsBuyIt.com 

There is some advertising on the LBI site, but not much. Basically 
they make money by charging a commission to suppliers for using 
the LBI website as a shopping platform to sell directly to LBI's 
database of registered buyers. Since 2001, LBI are switching their 
focus towards an 'agency-buy' model - they provide the brand name, 
database of buyers and the online service, but outsource the actual 
sale, order processing and delivery of products to chosen merchants 
in each market. They hope to gain competitive advantage by having 
been first-to-market, growing rapidly and striving to be market leader. 
They also plan to expand into new market segments such as O-2-O.

Priceline.com 

A limited amount of advertising. A 'small service/processing fee' is 
charged to the buyer.

Priceline also encourage 'affiliation' by offering a click-through 
payment for every offer and confirmed sale from a buyer referred to 
Priceline from an affiliates website. By this means they hope to boost 
the volume of transactions and thus increase income.

3.  How do they gain the trust of the buyer and the seller? 

LetsBuyIt.com 

By appearing confident and well-organized and successful.

By offering detailed Help and Information about how their service 
works.

By being open about their past performance and restructuring, and by 
providing detailed financial information about these aspects of their 
business.

Priceline.com 

By appearing confident and well-organized.

By explaining in detail how their service works.

By dealing with well-known companies whose 'brand' will be familiar 
to most customers.



4.  In what ways do they affect richness and reach for the buyer and the 
seller? 

LetsBuyIt.com 

Enables sellers to reach a potentially wider audience of customers 
than via physical outlets. In the case of those sellers who already 
have their own Internet sales website, another website selling their 
products increases the reach to a less significant degree.

For the buyer there's a less obvious increase in reach in that the site 
has (apparently) done the work of comparing prices from a range of 
suppliers and presents only one supplier for the buyer to deal with. 
Richness is reduced compared with a personal visit to a shop.

Priceline.com 

For the seller (at least those affiliated to the site) it increases the 
reach they have to a wider range of customers. Information about 
what customers are willing to pay before a sale is made is richer than 
that normally available to a seller.

For the buyer, again there's an increase in reach in the site searching 
a range of suppliers for a potential sale at the suggested price. 
There's a reduction in richness in that the buyer doesn't even know 
the identity of the supplier until after the transaction is concluded.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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5.7 Individual to organization - summary

 

In this section you have looked at how the Internet facilitates individual to 
organization transactions. In particular you looked at how the Internet (and 
possibly an intranet) will have an effect within an organization and the way 
individuals who work for that organization operate using processes such as 
synchronous communication technologies. You have also looked at new 
consumer models which the Internet facilitates including buying cartels and 
price bidding and at the technology of collaborative filtering which can 
improve the richness of the interaction between individuals and 
organizations. You also looked in detail at two websites which embody 
individual to organization transactions.
 

Discussion

 
You might like to discuss the following in your Tutor group conference or the 
Forum:
 

 
How Internet technologies might change the working practice of an 
organization you know.

 
If you can think of any other changes which the Internet might mean for 
working practice.

 The possible social and economic implications of such changes.

 
Any areas where you think new consumer models might be (or have 
been) used.

 
Any experience you have with buying products which the Internet has 
made possible.

 Any areas where you think synchronous technologies might be useful.

 
Possible advantages and disadvantages of synchronous and 
asynchronous technologies.

 
Your experience of using technologies such as text chat, or instant 
messaging.

Self Assessment Questions (SAQs)

 

These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 5 and re-read the relevant web pages and 
chapter of Blown to Bits.
 

 

1.  How are Internet-based technologies changing the way individuals 
interact within an organization?

2.  How are Internet-based technologies changing the way individuals 
interact with an organization?

 

 Answers to SAQs.



 
Copyright © 2002 
The Open University



 

 

  

  

  

  

  

  

  

Module 3 Section 5 

  

Section 5 answers to SAQs

SAQ 1

 
How are Internet-based technologies changing the way individuals interact 
within an organization?
 

Answer

 
Internet-based technologies are changing the way individuals react within an 
organization by:
 

Flattening of hierarchies

 
e-mail increasing reach, increasing communication within organizations by 
breaking down some of the barriers to communication

Deconstruction within organizations
 Internet blurs traditional boundaries between roles;

 
disintermediation of roles through increased use of e-mail, word 
processors;

 reintermediation e.g. IT support roles;

Efficient administration

 
online forms linked to databases to register information, apply for supplies/
services etc. reduces time, cost and duplication;

 
intranets provide easy access to information for employees, reducing time 
to answer queries, supporting staff development.

Home working

 

being online for much of the day is now feasible, making home working 
more realistic. But people still miss the social aspects of being at work so 
a compromise is more common, with individuals working at home part of 
the time;

 
this, plus increasing outsourcing of tasks to self-employed individuals 
could have a profound effect on the nature of organizations.

SAQ 2

 
How are Internet-based technologies changing the way individuals interact 
with organizations?
 

Answer
 The Internet has allowed new consumer models to be developed:

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/87735CC1-416B-4C8E-9BC6F33D3E890A8Cprint.cfm


 

Buying cartels

 
Internet allows strangers to more easily group together to gain bulk price 
discounts normally only available to large companies;

 
formalized by companies like LetsBuyIt who group together people 
interested in buying a particular product.

Price bidding

 
Internet companies who match customers' bids for a service with a 
company willing to supply it at that price. e.g. Priceline for airline tickets.

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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6.1 Individual to Individual - introduction

Introduction

 
In this section we will explore the individual to individual part of the online 
transactions grid.
 

 
Picture - Diagram - this shows the modified Online Transactions Grid with 
the bottom right grid box representing the Individual to Individual category 
now highlighted.

 

 

 

As we saw with the individual to organization section, the Internet facilitates 
interaction, making new ways of buying and selling possible. By individual to 
individual we do not mean the great range of inter-personal communication 
which the Internet allows, such as e-mail between friends. It is specifically 
the manner in which individuals can perform business-like transactions with 
each other that we will concentrate on here. This does not mean that the 
individuals have to be businesses, or that money needs to be exchanged.

This section is not based on a chapter of Blown to Bits since the book is 
concerned largely with organizations.
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6.2 Online auction sites

 

One of the means of transaction which the Web has opened up for 
individuals is that of auction. Using an online auction site such as eBay, 
individuals can put items up for sale and other people can bid for them. The 
items can be secondhand electrical goods, antiques, works of art, sporting 
equipment, etc. Indeed, almost anything can be offered for sale. The 
company running the site usually charges a fee depending on the price of 
the item, and offers additional services such as photographs, different 
lettering (to make the item stand out), different types of auction and so forth, 
all of which can cost extra. The item is available for auction for a set period 
and at the end of this it is sold to the highest bidder, if the seller's minimum 
price has been met and they agree to the sale. The contract is between the 
seller and the buyer, that is between the individuals, but the auction site acts 
as an intermediary.

In this page we will look at the issues involved with online auctioning. For an 
online auction site to work there are a number of issues that the auction 
company needs to address.

 

Trust

 

The main issue is that of trust. You are buying and selling to strangers. How 
does the buyer know the item for sale is as described, or that she will even 
receive it once she has sent the money? How does the seller know she will 
receive the money? Online auction sites require sellers to agree to a 
contract, which aims to cover these issues. In the case of the seller not 
dispatching the goods to the buyer, the auction company takes legal action. 
The sites also require certain checks: that the seller provides an address 
(and not a PO Box say), that they have a traceable e-mail account, and so 
forth. Fraud is thus quite difficult and the auction companies make a point of 
legally pursuing those who break the contract. This acts as both a deterrent 
to fraudsters and a reassurance to buyers. The description of goods is 
sometimes more troublesome. What is one person's 'excellent condition' is 
another's 'well worn'. Some auction sites encourage sellers to provide digital 
photographs and also to state very clearly what is included and the 
condition. They also offer a rating system, so other buyers can rate sellers. If 
you buy from someone who has sold material previously and received good 
recommendations from the buyers, then that is often a sign that they are 
trustworthy. If a seller receives bad reviews then they may find that no one 
wants to buy from them or that the auction site does not take their items any 
longer. The auctioning site also often provides free services such as 
insurance, so buyers who do not receive their goods can claim, and dispute 
resolution, so that a buyer and a seller can settle their disputes.
 

Payment

http://www.ebay.co.uk/


 

What form should the payment take? Should it be exchanged between the 
individuals, or should the auction site act as an intermediary? Usually the 
contract is between the individuals, so the seller will ask the buyer to send a 
cheque to them, and once this is received and cleared, then the item is 
dispatched. For major items such as cars or houses then an intermediary 
role may be required, either by the auction site or by a solicitor. The form of 
payment is determined by the seller, as they state what they will accept. In 
the past it has usually taken the form of a personal cheque, but increasingly 
auction sites are making use of intermediary sites, such as PayPal, which 
facilitate online transfer of money.
 

Policing

 

As well as covering cases where buyers or sellers break the contract, online 
auction sites have to engage in a certain amount of policing of their sites to 
prevent misuse. For instance, some companies masquerading as individuals 
use auction sites to sell products. Whilst they are selling the items at the 
price quoted, so the buyer knows what they are getting, many people feel it 
goes against the spirit of an auction site if it becomes another outlet for 
businesses. Thus some auction sites will either ban commercial companies 
from selling via them, or require them to identify themselves as companies. 
To reinforce this the auction company must patrol the auctions looking for 
suspicious sales, for example many copies of the same item.

The site also has to try to spot sellers who misuse the system. For example, 
in order to increase the amount he or she receives for an item the seller may 
pose under a different identity and put in a high bid for their own product, or 
they may ask friends to put in high bids. Buyers can see the profiles of other 
buyers on some sites, so one way of checking for this is to see if the buyer is 
a regular purchaser, or has bought items from other sellers.

The auction site also has to watch for disputes and potentially defamatory 
actions. For instance, if every user can rank other sellers, then a dispute 
may break out and one person may give a seller a bad rating (again perhaps 
using multiple identities to make it look as though they come from different 
people). The seller may feel that this is unwarranted and ruins their 
reputation as a seller.

What many of these examples demonstrate is that in a community such as 
an online auction considerable weight is placed on reputation. People who 
have made many reliable purchases and sales have a high regard in the 
community. Many sites have discussion areas and these people will carry 
some authority because of their reputation on the site.

 

A new form of selling

http://www.paypal.com/


 

There is of course absolutely nothing new about the online auction. It is in 
some respects an online version of the classified 'For Sale' ads in local 
newspapers or a car boot sale. At the same time it is also a very new model 
which embodies many of the principles we have been looking at in Blown to 
Bits. What the Web allows is for strangers to easily sell goods to each other 
beyond their immediate geographical region, so it increases the reach for 
individuals selling often small or unusual items. It also allows bidding to take 
place, history of individuals to be built up, detailed product descriptions, 
community exchange (many sites run discussion areas also) and the 
backing of a large corporation. In this way it increases richness over the 
traditional means of selling items between individuals. By addressing the 
issues outlined above the online auction sites have had to think about what 
the Web makes possible and the type of people who like to use it. Many 
people buy and sell on auction sites almost as a social pastime. Selling this 
diversity of items to such a vast number of people in many different 
countries is only really feasible because of the Web.
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6.3 Consumer communities

 

We have seen how Internet technologies can help companies improve 
profitability and organizations improve their processes, but it can also help 
individual consumers in finding and dealing with organizations. In this page 
we will look at how consumers can create 'communities' which provide 
individuals with information to help them in their dealings with organizations. 
You may feel that these developments have more to do with I-2-O 
transactions (as with buying cartels) than with I-2-I. We have chosen to 
discuss them in this segment because, although there is an element of both 
types of transaction, the focus here is upon the I-2-I exchange of information 
about organizations which takes place prior to an I-2-O transaction.
 

Customer reviews

 

For many types of product and service, there exists a wealth of possible 
companies who can provide it. This can be a difficult choice for consumers 
who either cannot differentiate between the products or do not know enough 
about the companies in question. The most valuable source of information is 
often that of other customers. Companies are liable to use glowing 
testimonies in their material, but are unlikely to put you in contact with 
dissatisfed customers. It was therefore often difficult to find independent 
advice or hear the experience of others. The Internet is an ideal medium for 
this sort of information. A website or newsgroup can easily be set up by an 
individual; others can post to it, and if it is useful its name will spread quickly. 
Thus a form of consumer community forms around the product or service in 
question. Here customers of different companies relate their experiences, 
people can ask questions and receive answers which are devoid of 'sales 
talk', and so forth. This will usually work for products or services which 
people care about, or spend sufficient sums on.

A good example of such a community is Net4Nowt , where different ISPs are 
listed and customer reviews and comments added. You can see which ISPs 
provide good access, which seem to have problems, ask questions if you 
are having a particular difficulty, and so forth. Similar communities form 
around other categories of product or service in which people place 
significance, e.g. baby products, computer games,  financial services, 
education, etc.

ISP services are usually available on a national basis, and so the site works 
at this level. But consumer communities may operate on a more local level. 
Here local services and products can be commented upon and reviewed. 
This is especially useful for providers of services where consumers often 
feel potentially vulnerable, for example builders, car repairers, plumbers, etc. 
A good reputation is almost impossible to discern from the traditional means 
of locating such services, such as the telephone directory, and people often 
go on word-of-mouth recommendation. A local consumer website would 
allow such recommendations to be available to all, and would also make it 
difficult for disreputable companies to operate.

http://www.net4nowt.com/


 

Reputation as currency

 

As we saw in the auction sites page, reputation becomes a significant factor. 
What such sites mean for organizations is that their reputation in the 
consumer market becomes a very valuable commodity. This has always 
been true to an extent (it's why brands became important in the 
marketplace), but the availability of such information and the ease with 
which anyone can relate their experience means that it is now highlighted. 
This also raises legal issues as to when such comments might become 
libellous, or for instance if a rival company posed as customers to discredit 
another company. However, it does offer an easily and widely accessible 
alternative to the promotion and marketing that the organization itself puts 
out. As with PCs this means that many see the Internet as a democratizing 
technology that will lessen the power of large organizations. The Internet is 
certainly a more two-way medium than television, where we the consumers 
see the company message repeatedly in powerful advertising, with relatively 
little by way of contrast, except some consumer affairs programmes or 
documentaries. The Internet means you can control which sites you visit and 
bypass the organization's message altogether, whilst using the consumer 
sites as your guide. However, as with the PC, it is unlikely that the Internet 
will bring about the downfall of all large companies (even if you thought that 
was desirable), since it will be utilized by them also. The likely outcome is 
that companies increase their efforts in customer relations, and perhaps 
disreputable companies find it harder to operate. 
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6.4 Alternative communities

 

We have mainly been concerned with profit-making organizations and 
commercial transactions, but much of what we have covered applies also to 
non-profit organizations. In particular, many communities see the Internet as 
a means of sustaining alternative communities, which do not utilize money 
as the means of exchange. In this page we will look at some of these.

The widespread growth of the Net was linked to the growth of Usenet 
discussion groups and 'homebrewed' systems like FidoNet - these 
communities formed the backbone of the Internet and its distinctive co-
operative culture. This may seem very remote from the e-commerce and e-
business ideas you have seen in this course, but the creation of 
communities online was at the forefront of the expansion of the Net and the 
values associated with community and co-operation were very important for 
the early visionaries.

One of the first examples of an online community was The Well, which is 
described by Howard Rheingold in his book Virtual Community. It started in 
and around San Francisco in the mid 1980s and provided what 'felt like an 
authentic community' to thousands of local residents, with shared emotional, 
practical and informational support. Another long-standing online community 
is Geocities, a network founded on the notion of creating a virtual community 
which mirrored real world structures and interests and offering a free home 
page to anyone who wanted one. This used the metaphor of 'homesteading', 
which appealed to the North American experience of colonizing and setting 
up new communities during the nineteenth century.

There are two main types of online community:

 

Geographical communities

 

These are websites or portals linking to a set of other sites that try to build or 
reinforce a local sense of identity. One of the earliest examples was 
Amsterdam's Digital City or Digitale Stad, which started as a text-based 
system before the advent of the World Wide Web. These days many cities, 
town and villages have developed their own on-line presence (see for 
example www.digitalbristol.org or www.mymanchester.net.). Some have 
been created by local authorities, for example as part of an initiative to 
'regenerate' a local neighbourhood and provide a sense of social cohesion, 
while others have been developed by local residents themselves. They often 
provide a portal into a geographical community giving information about the 
services and facilities in the area and fostering a sense of community. The 
UK Communities Online website ( www.communities.org.uk) is concerned 
with community networking.
 

Communities of interest

http://www.digitalbristol.org/
http://www.mymanchester.net/
http://www.communities.org.uk/


 

Other communities have grown around special interests - clearly the Internet 
provides the opportunity to transcend local boundaries and connect with 
others who have similar interests - and Usenet newsgroups are an example 
of this, but there are many more portals and websites that offer these kinds 
of facilities, from formal self-help groups through to chat rooms. There are 
self-styled communities for all manner of interest groups from chocoholics to 
people who believe they have been abducted by aliens! (See, for example, 
the 'online music community' UKmix, or the GenUKI site for those interested 
in genealogy.) Many of the major ISPs offer the option of 'starting up your 
own community'.

Involvement in both these types of online community is obviously limited by 
factors such as access to equipment and having the appropriate skills. 
Although over half the British population are online (for the latest figures see 
http://www.nua.com/surveys/how_many_online/europe.html and compare 
that to the situation in your country as given on http://www.nua.ie/surveys/
how_many_online/m_east.html) there remains a substantial minority who 
cannot afford to buy a PC or to pay for connection charges, and equally 
importantly who don't have the skills or confidence to get online. The 
government is currently developing thousands of local Internet access 
centres - from cybercafes to community centres, from telecottages to 
electronic village halls - which provide the space for people to get online 
within their local communities. These often serve the function of bringing 
people together in a physical as well as a virtual sense, stimulating social 
and economic life in the local area.

 

Economies of online co-operation
While the focus of this course has been on e-business, so far we have only 
looked at businesses as organizations motivated by profit. Although 
business does usually imply profit-making enterprises, in this section we will 
widen the concept of business to include all manner of transactions that 
users engage in regardless of whether there is a profit motive and indeed 
regardless of whether there is any financial transaction at all. One of the key 
factors in the development of the Net was the astonishing generosity of 
those who developed the early technologies and protocols; their motives 
were not about making money, but about sharing in the excitement of 
developing new technologies. This has been likened to a tribal 'gift economy' 
where a person's status is linked not to the value of what they own, but to 
the value of what they give away.This sharing of technical expertise on an 
informal basis between users continues to be an important force in 
innovation and creation of new technologies.

In addition to these exchanges of information between 'techies', there are 
huge numbers of other transactions that take place all over the Internet that 
involve no exchange of money, for example in newsgroups, discussion 
forums and non-corporate websites . We saw earlier that information has 
become the new commodity that has reshaped business - why is it then that 
so many Net users freely share and give away valuable information? What is 

http://www.ukmix.net/
http://www.genuki.org.uk/
http://www.nua.com/surveys/how_many_online/europe.html
http://www.nua.ie/surveys/how_many_online/m_east.html
http://www.nua.ie/surveys/how_many_online/m_east.html


 

it that motivates people to identify with and become part of a community that 
offers no financial gain, donating hours of their time and expertise in helping 
others for no identifiable reward? In countless Usenet and other discussion 
groups, people help each other freely and without seeking any kind of 
payment. The answer lies in the notion of the gift economy that influenced 
the Internet pioneers. Although we might perceive the Internet as being 
dominated by big business, full of unwanted adverts and overwhelmed by 
unsolicited junk e-mail, the culture of the gift economy is still central to the 
Internet.

In his chapter on the 'Economies of online co-operation' Peter Kollock (see 
'Further reading' below) talks about the notion of public goods, which he 
describes as goods that 'anyone can benefit from, regardless of whether 
they have helped contribute to the process' (p.223). For example, we all 
benefit from facilities such as a local park even though not everyone has 
paid towards the costs of setting it up. In addition, the value of public goods 
are not reduced by the number of people using them - if we are watching a 
concert, the fact that we are enjoying it does not diminish the pleasure of 
any other member of the audience (unless you are a tall person standing in 
front of a short one!).

Kollock argues that 'there are fundamental features of online interaction 
which change the costs and benefits of social action in dramatic 
ways' (p.224). Costs of creating public goods in the form of information 
sources are reduced to almost nothing once you have covered the basic 
connection charges and equipment. And once the information has been 
released online, it can be used by, and therefore benefit, any number of 
people without incurring any further costs to the producer and without 
reducing the benefit to any other person accessing the information.

'Gift economies are driven by social relations and commodity 
transactions are driven by price' (p.222) 

Unlike personal gifts which you or I might make to a friend or relative, 
knowing that we are likely to get a birthday present in return later in the year, 
in the online gift economy, information is shared with a group who have no 
obligation to return the favour and, in the case of a website, to recipients 
who will probably not even have any further contact with the information 
provider.

Many of the online information providers are offering their information as a 
service. For example, government agencies and many voluntary sector 
organizations use the Net to offer help and advice as part of their overall 
service provision. Some may also use the Web as a publicity or marketing 
exercise. These types of organization are not really part of the gift economy 
as their information can be seen as a product or commodity which has an 
economic value.

This is markedly different from self-help groups or individuals who use the 
Net to share information freely in a way which would be impossible to do off 



line e.g. a self-help group of parents of children with autism who share their 
information and knowledge freely with one another.

Within newsgroups and other communities of interest, people also share 
information as a way to get recognition and prestige. These kinds of 
postings can't simply be viewed as altruistic - part of the motivation is about 
building a reputation and an online identity or persona that brings self-
esteem. In this case there is no point in being anonymous if the aim is to get 
recognition in that environment.

 

 

Do Before you move on to the next section you might want to try to 
find your local community online. Is there more than one website 
for your area? If so, how representative do you think each of 
these is of your local neighbourhood or community?

 

Further reading

 

Smith, M.A. and Kollock, Peter (eds.) (1999) Communities in Cyberspace , 
Routledge.

Rheingold, H. (1994) The Virtual Community, Minerva.
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6.5 Alternative currencies and payment systems

 

Having looked at alternative communities, we will now look at alternative 
forms of currency which can be used on the Internet.

There's an old adage that, given the scale of the Internet (with upwards of 
500 million users in 2002), one could become a millionaire by selling 
subscribers a joke a day and charging them 1p a time. The only problem is 
that up to now there has been no way to do 'microbilling' - i.e. no economic 
way of collecting such small amounts.

The quest for a secure, reliable, efficient and economic way of paying for 
online transactions has bedevilled activities in three of the four 'sectors' in 
our e-Business diagram - O-2-I, I-2-O and I-2-I. (Because O-2-O 
transactions take place between established companies or other institutions, 
normal business-credit arrangements work fine.) When e-commerce began 
to grow in the mid-1990s, most online retailers fell back on what they saw as 
the only viable option - the credit card. This had the merits of being:

 

 
familiar (credit card transactions were familiar to customers and indeed 
had fuelled the growth of mail-order and catalogue shopping in the 
previous decades);

 
relatively secure (provided the transaction was conducted using SSL 
technology - see the page on Online security)

 approved by established financial institutions.

 
Although credit-card transactions obviously work, they have several serious 
limitations.
 

 

They are relatively expensive - the banks charge quite hefty fees for 
processing online transactions, and fees are disproportionately higher for 
small organizations which generate relatively few transactions. A small 
online retailer can find itself paying 10 per cent or more per transaction to 
the credit-card company, which in some fields can be enough to wipe out 
any profit.

 

Credit card transactions have security problems. These derive not so 
much from the insecurity of individual transactions (e.g. from someone 
learning your card number by electronic snooping) but from the use of 
stolen or forged credit cards.

 
Not everyone has a credit card, which limits the potential size of the 
market for online payments. It excludes most children and teenagers, for 
example.

 
Credit card transactions leave a data trail and might therefore be said to 
erode privacy; many people prefer the anonymity of cash payments.

The e-Cash concept



 

Initially, the search for alternatives to credit card payments focussed on the 
creation of alternative currencies which Internet users could use for trading. 
Early entrants into the market tended to have eccentric names - Flooz and 
Beanz were two which come to mind - and aimed to capture some of the 
online payment market from the credit card companies. The underlying 
concept was analogous to the system by which players of the board game 
'Monopoly' pay one another with a special currency ('Monopoly money'). But 
none of these early ventures survived. Reasons for their failure included the 
fact that people simply didn't trust them or take them seriously, which may 
also have been related to the fact that none of them had firm links to 
established financial institutions. It seems that anything connected with 
money tends to bring out the conservative streak in people.
 

Person-to-person payment systems

 

There is, however, one area where alternative online payment systems may 
have a promising future - person-to-person payments. Here, individuals seek 
a secure but troublefree way of paying one another for goods, services or 
favours. The rise of online auction sites like eBay has fuelled the demand for 
an online payment system which meets the needs of the I-2-I sector.

The best known such system is PayPal, which in April-June 2001 processed 
an average of 165,000 payments per day totaling $8.2 million. The average 
payment equalled about $50. PayPal's target payments range from $10 to 
$1,000. PayPal works by requiring its users to set up an account by 
providing personal data, such as your credit card and/or bank information, 
and by verifying your e-mail address.

Suppose you've just emerged as the successful bidder in an eBay auction. 
To send money to the vendor of the goods you want, you go to the Paypal 
site, enter the requisite information - the vendor's name, e-mail address and 
amount you want to send. The payee receives the cash in his/her Paypal 
account at the speed of e-mail, billed to your Paypal account (which is tied 
electronically to your credit card, debit card or bank current account).

The payee can then ship you the item you bought right away, with no need 
to wait for the post to arrive and for the cheque to clear. And he or she never 
sees your credit card or bank account number - thereby safeguarding your 
privacy (though of course full anonymity is not possible because of PayPal's 
requirement that your account is linked to a bank or credit-card account).

Unlike most earlier e-cash ventures, PayPal has survived - and even had a 
successful stock market flotation in February 2002. It's interesting to 
speculate on the reasons for its success. An analysis by the 'Economist' 
magazine suggested a number of factors:

 

http://www.paypal.com/


 

PayPal is a 'pure' internet venture, in the sense that its business is 
conducted by moving bits around rather than shipping physical goods. It 
exploits the network's ability to exhange information at very low cost in 
order to offer services that would be prohibitively expensive offline. Other 
examples of 'information as product' are eBay and Monster.com, leaders 
in online auctions and job markets respectively, and travel sites such as 
Priceline and Expedia.

 

PayPal exploits the 'network effect' - the fact that the value of a network 
increases dramatically as the number of people using it increases. The 
service enables anyone to 'send' money by e-mail. But in order to collect 
the cash, the recipient must also open a PayPal account.

 

PayPal's growth has been driven by the growth of eBay, the leading online 
auction site. At the end of 2001, eBay had 42.4m users worldwide. In the 
previous three months the users listed 126.5m items and spent a total of 
$2.73 billion between them. PayPal quickly became the payment scheme 
of choice on eBay, which generates about 65% of the company's 
revenues.

Prospects for online payment systems

 

While there is some evidence that online consumers and small merchants 
would like an alternative to credit cards, we are unlikely to see radical 
changes in payment systems in the O-2-I and I-2-O sectors for at least some 
years. Market research has suggested that while some consumers are 
dissatisfied with the way they spend their money online, and are therefore 
likely to be favourably disposed towards alternative payment systems, 
nevertheless the decline in credit-card use will be relatively small. One 
survey - by Jupiter, an Internet research firm - has predicted that credit cards 
will account for over 80 per cent of online transactions for some time to 
come.
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6.6 Exercise - exploring online auction sites

Outline

 
In this exercise you will look at online auction sites and see how they 
address the issues we have raised.
 

Outcomes
 This exercise will help you to:

 

 gain an appreciation of how online auction sites operate;

 
develop an understanding of how the Internet enhances individual to 
individual transactions;

 find and analyse information on a website to answer specific queries;
 compare the practices of different companies;
 apply concepts covered in the course to real examples;
 develop skills that may be useful in TMA04.

Background

 

We have looked at how online auction sites operate and the issues they 
need to address, in particular that of trust, payment and policing. I have also 
stated that online auction sites represent a good model of how richness and 
reach can be added to the individual transaction. In this exercise you will 
look at some online auction sites and see how they address the issues we 
raised. You will also compare different sites. Do they all operate in the same 
manner? You will also think about how they add richness and reach.
 

The Exercise

 

Choose any two of online auction sites below. Explore each of them from the 
perspective of a buyer and of a seller. For each one try to answer the 
following questions, using quotes from the site where appropriate to 
substantiate your answer:
 

 

1.  How does it gain the trust of the buyer? What reassurances does it 
offer?

2.  How does it gain the trust of the seller?
3.  How does it address the issues we covered in the segment on 

policing?
4.  How has it increased richness and reach compared with traditional 

means of selling items?
5.  In what way does it differ from the other site you looked at (if at all)?

 

 The sites are as follows:
 



 ebay - general online auction site

 
bid4sport.co.uk - auctions sporting memorabilia, the proceeds of which go 
to charity

 QXL - general online auction site

 PropWatch.com - buying and selling properties through online auction

 eurobid.com - European-wide auctions of collectables, cars, antiques, etc.

 
auctiontown.co.uk - a free online auction site for computers, electronic 
goods, travel, etc.

 ebid.co.uk - general online auction site

 
When you've completed this exercise you might like to compare what you've 
done with my answer.
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Exercise - exploring online auction sites - my answer

 
I've used the online auction site e-bay for this exercise. Please note that I've 
only analysed one site here rather than the two you're asked to look at.
 

Questions
 1. How does it gain the trust of the buyer? What reassurances does it offer?

 

 
Registration as a prerequisite for buying and selling reduces chance of 
rogue buyers/sellers.

 
Provides a Feedback Forum where bidders can check seller's Profile 
showing their reputation with previous buyers.

 Runs a Fraud Protection Programme.
 Provides a link to a 'dispute resolution provider'.
 Provides a secure payment system.

 

2. How does it gain the trust of the seller? 

As above plus:

 

 Provides a 'seller guide'
 Provides selling advice from previous sellers.

 

3. How does it address the issues we covered in Policing? 

It has a 'safety resource and protective arm' called SafeHarbour. This has 
established a range of policies covering what products or services are 
allowed to be offered for sale, how they should be listed, trading rules, what 
to do in the event of non-payment/delivery, behavioural guidelines for 
posting feedback messages and so on. There is also the series of services 
mentioned in 1 above.

4. How has it increased richness and reach compared with traditional means 
of selling items? 

Reach is significantly increased given an Internet audience compared with 
small ads in local newspapers which is the more traditional means of selling 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/3DD38D2C-BEDF-4A8B-B4D29BFFB952D0E9print.cfm


items. The site claims to have 30 million registered users!

Richness is also increased compared with local newspapers in that more 
information about the product can be included, including a photograph. Also 
there is information about the 'reputation' of the seller in terms of past 
behaviour on e-bay.

5. In what way does it differ from the other site you looked at? 

Compared with easyJet (which I looked at in an earlier exercise) the site is 
much more fragmented as the range of products and participants is 
significantly increased in this area of individual to individual transactions.

 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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6.7 I-2-I - summary

 

In this section you have looked at how the Internet facilitates individual to 
individual transactions. In particular you looked at online auctions and the 
issues involved. You have also looked at how consumers can create a 
community around a product, and the possible implications this might have. 
You then looked at alternative communities and alternative currencies.
 

Discussion

 
You might like to discuss the following in your Tutor group conference or in 
the Forum.
 

 any experience you have of using online auction sites;
 any concerns you have about using online auction sites;
 the possible implications of consumer communities;
 any areas where you think a consumer community would be useful;
 any experience you have with online communities;
 the benefits (or otherwise) of online communities;
 whether you think alternative currencies will have a major impact or not.

Self-Assessment Questions (SAQs)

 
These questions are designed so that you can test your understanding of 
what you have learnt so far. If you cannot answer the questions you might 
like to go back over Section 6 and re-read the relevant web pages.
 

 

1.  What are the key factors in encouraging people to use Internet sites 
promoting individual to individual transactions?

2.  What are the reasons for the current success of PayPal as a person-
to-person online payment system?

 

 Answers to SAQs
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Section 6 answers to SAQs

SAQ 1

 
What are the key factors in encouraging people to use Internet sites 
promoting individual to individual transactions?
 

Answer

 

Trust - buyers and sellers have to be confident in the reliability of each 
partner in this transaction. Thus there are usually rules of behaviour, 
feedback on 'reputation' based on previous transactions, and procedures 
for dispute resolution.

 Secure payment systems.

 
Policing to monitor and correct behaviour and maintain the overall 
reputation of the site as a host for this type of transaction.

SAQ 2

 
What are the reasons for the current success of PayPal as a person-to-
person online payment system?
 

Answer

 

(a) PayPal doesn't involve shipping physical goods just 'bits' of information. 
By thus exploiting the Internet's ability to exchange information at very low 
cost it can offer services that would be considerably more expensive offline. 
(b) It exploits the 'network effect' - the value of a network increases 
dramatically as the number of people using it increases. (c) PayPal has 
been driven by the growth of eBay, the leading online auction site. (d) 
Transactions occur more rapidly because it's not necessary to wait for 
clearance/authorization of payment. (e) Privacy is safeguarded with the 
buyer and seller not seeing each other's personal financial details.
 

  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  

      

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/7FFECD2B-0BD0-4637-8638B99889B607EAprint.cfm
javascript:document.PAGEDATA2.modedata.value=0;document.PAGEDATA2.mode.value=0;document.PAGEDATA2.submit();
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Resource 

Two modems engage in a dialogue animation description

 
This animation first illustrates the log on process for when a local computer 
connects, via a network, to a remote machine.
 

 

To log on or connect to a remote computer, first the local computer dials the 
modem. Once it achieves a connection, the modem engages in a dialogue 
with the remote computer's modem via the PSTN (Public Switched 
Telephone Network). In this dialogue, the modem might, for example, 
connect to the Bedford local switching centre (local telephone exchange) 
and via this, connect to other local exchanges. Or it might connect to the 
Milton Keynes local switching centre (local telephone exchange) and via 
this, connect to packet switch exchanges (PSEs).
 

 

The dialogue between the two modems via the PSTN will go through a 
series of steps, first speed is negotiated, then error compression is set on, 
then signal compression is set on, until the local computer is ONLINE via it's 
modem. It's modem can then send and receive messages to and from the 
modem of the remote computer.
 

 

The remote computer in this example is in turn connected to other 
computers, to mail servers, to a communication server, to a local area 
network and can also interface via packet switch exchanges to JANET, 
which is the Joint Academic Network.
 

 

Once online, in the animation example, the remote computer's modem 
sends a message to the remote computer to connect, and receives back 
from the remote computer a message asking the local computer's user to 
click on a letter. This message is relayed via the remote computer's modem, 
via the PSTN, and via the local computer's modem, back to the local 
computer.
 

 

In the example given, the user can then click on a letter, either Q, W, E, A, 
S, D, forward slash, Z or X. When the user clicks on a letter, e.g., Q, the 
local computer sends the letter Q to the remote computer via the local 
computer's modem, via the PSTN and via the remote computer's modem. 
The remote computer registers the letter Q, and sends Q back, again 
relayed via the remote computer's modem, via the PSTN, and via the local 
computer's modem, to the local computer, where this is recorded on the 
screen.
 



 

The animation demonstrates the log off procedure as, the local computer 
sends a log off message via it's modem, via the PSTN, and via the remote 
computer's modem to the remote computer. This log off instruction is 
recorded by the remote computer which sends back confirmation via it's 
modem. The remote computer's modem and the local computer's modem 
engage in a dialog in which the signal compression is set to off, the error 
compression is set to off, and the speed is switched back off. The local 
computer's modem is then disconnected.
 

Copyright © 2002 
The Open University



Resource 

Basic systems concepts

 

Environment: things external to the system which impact upon it.

Boundary: the dividing line between the identified system and its 
environment.

Feedback: information flow from one component of a system to another or 
others.

Control: action (often stimulated by feedback) designed to achieve a 
particular goal.

Hierarchy: a way of arranging components in successive subordinate 
grades or classifications.

Structure: the way components in a system are connected.

Process(es): the activity or activities which go on in a system.

Subsystem: a component of a system which itself may be viewed as a 
system.
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Module 2 Section 1 

1.1 Introduction - the nature of the beast

 Let's start with a variation on an ancient parable.
 

 

A group of travellers wander into a thick forest - night falls and it becomes so 
dark they cannot see a thing and have to feel their way through the trees. 
Suddenly they hear the sound of an enormous creature blundering into the 
clearing where they are sitting. They can feel the earth shake under its 
footsteps and hear its sonorous breathing. But of course none of them can 
see the animal in all its glory. So they set about trying to find out what it is by 
feeling parts of it with their hands. One, feeling the trunk, declares it to be 
some kind of enormous snake. Another, feeling its tusks, says it is some 
kind of rhinoceros. A third, feeling the animal's leathery hide, deduces it 
must be a giant crocodile. A fourth ... - well we don't need to go on. You get 
the message. Each has a different impression of what the elephant is.

The Internet is like the elephant, and we are like the group of travellers who 
come across it. We all have our own peculiar ideas of what kind of beast it 
is. But our views are partial because the Net is unimaginably vast and 
diverse, and our time and experience and capacities for exploration are 
limited. Also, even our partial views may be clouded by prejudice or stories 
we have read in the press. And even those of us who have used the Net a 
bit will only have used parts of it - to send and receive e-mail, access a few 
sites on the World Wide Web, participate in a few discussion groups and 
maybe even join some online 'chats'.

So the first thing we need to do is to go exploring. We cannot hope to reach 
a comprehensive understanding of what the Internet is (except in the 
dictionary definition that it is 'the global network of computer networks'), but 
we can at least, like the travellers in the fable, get a better impression of 
some aspects of the network.

There is no 'right answer' to the question 'What is the Internet?' It is a lot of 
very different things to different people.

Most of your work for this section consists of exploring aspects of the 
Internet and reporting back (making notes for yourself and discussion with 
your fellow-students) on what you have discovered. In the next segment we 
will look at some suggested answers to the question:

 

 What is the Internet, really?

 
You will need to investigate these proposed answers for yourself, in the 
hope that, by the end of the section, you will have a better feel for this 
extraordinary phenomenon whose origins you are about to study.
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Module 2 Section 1 

1.2 The Internet is...

 

Here are some answers people gave when they were asked: 'What is the 
Internet, really?'

...it's a giant encyclopaedia; it's a new kind of marketplace; it's an on-going, 
never-ending global conversation; it's a publishing medium; it's a global 
radio network; it's a way of distributing audio-visual material; it's a sub-
culture; it's a supercomputer; it's a global archive; it's a library; it's a new 
kind of artificial intelligence; it's a global museum; it's a vast teaching 
resource; it's an entertainment medium.

You can explore these answers using the links below to sites that reflect 
each view. You are not expected to visit all these sites, but you might 
like to sample a few. In the exercise that follows this segment, you will be 
asked to explore two of these sites in more detail so bear this in mind when 
you are browsing through them.

 

It's a gigantic encyclopaedia

 
The Net (and in particular the World Wide Web) contains an incredible 
amount of information on every topic under the sun. Here are some links 
which illustrate this:
 

 What is?

 
World Wide Words - Investigating international English from a British 
viewpoint

 
Encyclopaedia Britannica Online. Note: this site charges a monthly 
subscription, but offers a free trial search.

 Electric Libraries online encyclopedia.

 The Stanford Encyclopedia of Philosophy

 Free Online Dictionary of Computing

 Netlingo : an online dictionary

 Literary Resources on the Net

It's a new kind of marketplace

 
The Net is already a huge marketplace in which goods and services are 
sold. Here are some places where you can buy and sell:

 

Online booksellers
 Amazon Books

 Heffers

http://whatis.techtarget.com/
http://www.quinion.com/words/
http://www.quinion.com/words/
http://www.britannica.com/
http://www.encyclopedia.com/
http://plato.stanford.edu/
http://foldoc.doc.ic.ac.uk/foldoc/index.html
http://www.netlingo.com/
http://www.netlingo.com/l
http://newark.rutgers.edu/~jlynch/Lit/
http://www.amazon.co.uk/
http://www.heffers.com/


Online share information and dealing
 Electronic Share Information

 Charles Schwab

 Etrade

 NASDAQ

Online music stores
 CDNOW

Online auctions
 eBAY

 uBid

It's an on-going, never-ending global conversation

 

There are about 30 000 discussion groups (sometimes called Usenet 
newsgroups) which are global versions of the kind of conferences we run in 
FirstClass. Most of these discussions are completely uncensored and the 
topics are unimaginably diverse. Here is a site which gives you access to 
Usenet via the Web and enables you to search for discussion groups on 
subjects which interest you:
 

 Google Deja.com

It's a publishing medium

 
An incredible amount of material is published on the Net every day. Here are 
some links which illustrate this:

 

 
Arts and Letters Daily - this is a 'portal' or 'filtering' site which picks 
interesting stuff off the Web every day and assembles a page which links 
to the material its editors have identified.

Web editions of well-known print publications:
 The New York Times

 The Washington Post

 The Kuwait Times

 Al-Rai (Jordan)

 Al-Ahram (Egypt)

 Arab News (Saudi Arabia)

 The Guardian

 Bahrain Tribune

 The Daily Star (Lebanon)

 Technology Review

Regional information and business websites by well-known broadcasting 
organizations

http://www.martech-intl.com/best2/esi.htm
http://www.schwab-worldwide.com/Europe
http://www.etrade.co.uk/
http://www.nasdaq.com/
http://www.cdnow.com/
http://pages.ebay.com/
http://www.ubid.com/
http://groups.google.com/googlegroups/deja_announcement.html
http://www.aldaily.com/
http://www.nytimes.com/
http://washpost.com/index.shtml
http://www.kuwaittimes.net/
http://www.alrai.com/
http://www.ahram.org.eg/weekly/
http://www.arabnews.com/
http://www.guardian.co.uk/
http://www.bahraintribune.com/
http://www.dailystar.com.lb/
http://www.techreview.com/


 

AME Info 

Aiwa Gulf 

 

Magazines which only have an online existence:
 Salon Magazine

 Slate

 Feed

 Worldnews (search engine for e-zine articles) 

Web publications by well known broadcasting organizations:
 BBC News online

 CNN

 Public Broadcasting System

It's a global radio network

 

Through technologies like RealAudio, radio stations can broadcast to a 
global audience. Here are some links to radio stations available on the Net. 
(Note that these sites may require particular plug-ins in order to work on 
your machine, and that slow connections or network congestion can cause 
problems with audio reception over the Internet.)
 

 RadioTower: searchable directory of live Internet radio broadcasting.

 Shoutcast

 Classical King FM Seattle

 Classic FM (UK)

 RTE Ireland

It's a way of distributing audio-visual material

 

There's an incredible quantity of music on the Net. Much of it is available in 
a specially-compressed format known as MP3 which can be downloaded 
onto your hard disk and then played though a sound card and speakers. The 
record industry is extremely concerned about this, naturally, because some 
MP3 material is subject to copyright, so you should not download anything 
unless you are satisfied it is copyright-free material.
 

 AudioGalaxy

 MP3.com

It's a subculture

 

In some ways the most significant thing about the Net is the people who use 
it. We will be examining this subculture later in this module, but you might 
like to have a look at one of the sites which best exemplifies the values of 
technically oriented Internet users.
 

http://www.ameinfo.com/
http://www.aiwagulf.com/
http://www.salon.com/
http://slate.msn.com/
http://www.feed.com/
http://www.wn.com/?t=sitemap/index.txt
http://news.bbc.co.uk/
http://www.cnn.com/
http://www.pbs.org/
http://www.radiotower.com/
http://www.shoutcast.com/
http://www.king.org/
http://www.classicfm.com/
http://www.rte.ie/
http://www.audiogalaxy.com/
http://www.mp3.com/


 Slashdot

It's a supercomputer

 

Some people have had the ingenious idea of linking thousands of the 
computers which are hooked up to the Net to make a gigantic virtual 
supercomputer. At the moment, this project (sometimes called 
metacomputing) has been used to dramatic effect to crack heavily encrypted 
messages. Here's a link to the best- known metacomputing site:

 

 Distributed.net - the largest computer in the world.

It's a global archive

 

All of the documents which define the technical standards which govern the 
Internet are public documents which are held in online archives for anyone 
to consult. Here's a link to one of the definitive archives. (You will be coming 
back to it later in the module.)

 

 The Internet Engineering Task Force

It's a library

 
You can access the catalogues of virtually every major reference library on 
earth via the Net. Here are some examples:
 

 The Library of Congress

 Cambridge University Library

 The Bodleian Library, Oxford University

 
The Net also contains an astonishing number of texts which are available 
free online. Project Gutenberg, for example, has already made the entire 
text of thousands of books available for free downloading.
 

 Project Gutenberg

 The University of Washington's English Server (30,000 e-texts)

 The Internet Public Library

 Bartleby

It's a new kind of artificial intelligence

 

It is widely believed that the source of human intelligence lies in the fact that 
our brain cells are massively interconnected. This has led some writers to 
speculate about whether the density of the interconnections of computers on 
the Internet might one day lead to the emergence of some kind of artificial 
intelligence. Here's a link to an interview with George Dyson, author of a 
book entitled Darwin among the Machines, which explores this idea.
 

 The Edge interview with Dyson

http://slashdot.org/
http://www.distributed.net/
http://www.ietf.org/
http://www.loc.gov/
http://www.lib.cam.ac.uk/
http://www.bodley.ox.ac.uk/
http://promo.net/pg/
http://eserver.org/
http://www.ipl.org/
http://www.bartleby.com/
http://www.edge.org/documents/archive/edge21.html


 

Picture - Cartoon - A family of cave-dwellers wearing animal skins sits in a 
cave, paintings on the wall, wife grilling something over a simple fire, 
husband saying to small child sitting on his knee, 'And then one day the 
Internet collapsed'.

 [Source: Courtesy of Ted Goff. © 1997 Ted Goff. World Rights Reserved. Reproduced with 
permission.]

 

It's a global museum

 
Museums worldwide are rethinking their approach to displaying collections, 
and many now present 'virtual collections' on the Web. Here are some links 
to well known institutions which do this:
 

 The Smithsonian Museums

 The Alexander Graham Bell Papers at the Library of Congress

 The Louvre

 The National Museum of Science and Industry

It's a vast teaching resource

 

Teachers everywhere are discovering the richness of the Net as a source of 
material. Here are two examples of resources which could be used in 
teaching. One is a site containing a 'virtual' walking tour through some key 
Roman sites, with accompanying historical and architectural notes. The 
other is the Ellis Island Project. The site plans to make available online all 
the records of immigrants to the US who were processed through the 
reception centre in New York harbour in the 19th and early 20th centuries.
 

 Dead Romans

 The Ellis Island Immigration Museum

Other educational resources
 MCI MarcoPolo: Discovering a World of Information on the Internet

 The Institute of Fiscal Studies Virtual Economy

It's an entertainment medium

 
Every day millions of people use the Net for entertainment purposes. Here 
are some links which illustrate leisure uses of the Internet:
 

 Soccernet

 Internet Movie Database

 Martial Arts Online
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http://www.si.edu/museums
http://memory.loc.gov/ammem/bellhtml/bellhome.html
http://www.louvre.fr/louvrea.htm
http://www.nmsi.ac.uk/Welcome.asp
http://home.nyc.rr.com/deadromans/walk/index.html
http://www.ellisisland.org/
http://marcopolo.worldcom.com/
http://www.bized.ac.uk/virtual/economy/
http://www.soccernet.com/
http://uk.imdb.com/
http://www.martial-arts-network.com/


Module 2 Section 1 

1.3 Exercise - exploring the Internet

 
In the previous segment 'The Internet is...' a range of views were presented 
about how different people see the Net, and you were given a large number 
of links to sites which exemplify these views.
 

The activity

 

Take another look at some these sites and explore them in more depth. 
Select one site which matches your view of 'what the Internet is' and one 
which surprised you or challenged your assumptions. Make notes under the 
three headings shown below for both of these sites.
 

 
A summary of what the site does, or what it's about.

 
Your own reactions to the material on the site, including a view about the 
reliability of the material and what you think the perspective of the site is, 
or if it has any bias.

 
Speculations about how the site might affect non-Internet based ways of 
doing the same thing (e.g. does the existence of online encyclopedias 
mean the end of print encyclopaedias?)

 

When you've completed the exercise, you should post your notes to your 
Tutor Group conference so that you can compare your thoughts with those 
of other members of your tutor group.

 

Comment

 

One site that matched my own expectations 

I looked at the Technology Review website. The format and content was 
what I had expected, rather like a magazine with articles about the latest 
developments in technology. It seemed like a reliable and authentic 
publication, associated with MIT so I felt the information would be up to date 
and useful. There is a print version of this publication available - I wondered 
if the readership would be more likely to switch to the online format given its 
content and the fact they are more likely to be online themselves.

One site that challenged my assumptions 

I decided to have a look at the Web as a marketplace. I've already done a lot 
of online shopping, but have never bought from an auction, so I went to ebay 
the online auction site, where you can bid for almost anything that other 
users have put up for auction. I was fascinated by the number of things 
people seemed to be selling but concerned about how I could trust the seller 
- I want to buy a saxophone but in the end decided I couldn't buy an 
instrument without having a look at it and trying it out first. However, I did 

http://www.techreview.com/
http://www.ebay.com/


register and left a bid for some ferry tickets to Ireland! This is certainly 
something I couldn't have done offline as nothing like this really exists.
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1.4 The history of the Net

 
The origins of the Internet go back quite a long way. This module tells the 
story by going through the following phases of its history in turn.
 

 

Prehistory: Ideas which led to the Internet, or which inspired the 
individuals who conceived and built the system. These mainly stem from 
one institution - the Massachusetts Institute of Technology (MIT) - and a 
group of extraordinary scientists and engineers who worked there. These 
included: Vannevar Bush, Norbert Wiener, Claude Shannon and J.C.R. 
Licklider.

 

ARPA and the ARPANET: The Advanced Research Projects Agency 
(ARPA) was a special agency within the US Department of Defense set 
up to fund and foster advanced research in a number of areas, including 
computing. In 1966 the Agency decided to construct an experimental wide-
area network which would link ARPA-funded research laboratories across 
the United States. The ARPANET was designed and built between 1967 
and 1972.

 

The Internet: The ARPANET was a single, monolithic network. The 
Internet as we know it today evolved from the ARPANET. The drive 
behind the 'internetting' project (which was also funded by ARPA) was to 
find a way of linking different networks together into a 'network of 
networks'. This took from 1973 until about 1983.

 

The World Wide Web: The Web was invented in CERN, the international 
high-energy physics laboratory in Geneva, in 1989. The technical 
infrastructure for the Web was in existence by 1991, but it was not until 
1993 with the launch of the first of the big 'browser' programs that the Web 
took off.

 

In addition to these four main episodes, two other developments are 
important if one is to understand the distinctive culture of the Internet. These 
are:

 

 
Usenet News: This is basically the system of global online conferences 
(usually called newsgroups) in which much of the discussion that is held 
on the Internet takes place.

 

The Open Source Movement: This is a social movement, consisting 
mainly of expert programmers, who share a particular view regarding 
intellectual property and who have evolved a distinctive way of developing 
software.
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1.5 The set book and its role

 

As we said in 'About Module 2', the set book for this module is A Brief 
History of the Future: The Origins of the Internet by John Naughton 
(Phoenix, 2000). The Course Team chose this book because it provides an 
overview of the development of the Internet from the origins and history of 
the ARPANET to the explosive growth of the World Wide Web. It also deals 
with the rise of Usenet Newsgroups - the global system of online discussions 
which are also an important part of the contemporary Internet - and the 
Open Source movement, another significant force in the evolution of the Net.

In addition to the set book (referred to as A Brief History from now on), there 
are web pages, links and exercises which give some additional background 
material to this story.

As in Module 1, we guide you through the various chapters of the set book, 
and provide extra pages which fill out essential background information or 
explain some concepts which are glossed over in the text.

 

How to use A Brief History

 

Different people have different learning styles. You may prefer to read a 
book in one go. If so, please feel free to do so. However, many people will 
find that there is too much to absorb in A Brief History in one sitting. For that 
reason we have tried to structure the use of it into different weeks. We have 
also tried to suggest those parts of the book that are absolutely essential, 
and those which are, in a sense, optional.
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1.6 Exercise - exploring cyberspace

Outline

 

This exercise will enable you to explore in more depth 'what the Internet is' 
by introducing you to some visual representations or maps. It should help 
you with gaining an understanding of how the Internet is structured and the 
wide diversity of perspectives that it can be viewed from.
 

Background

 

One of the things that people find most difficult in understanding what the 
Internet is, is how to visualize it. The following link is to a website that brings 
together a collection of 'maps' and diagrams. The first page shows the 
historical development of the Net from its earliest beginnings. You will learn 
more about the organizations and terms that are used in these illustrations in 
the next section. Other pages illustrate the Internet using different 
perspectives and methodologies such as geography, literature and cinema, 
and include diagrams of physical network connections as well as maps of 
virtual worlds.
 

The activity

 
Explore the Atlas of Cyberspaces website. Which type of map do you find 
the most appealing and interesting?
 

Comment

 

I found a map showing submarine cable systems across the globe. This 
really brought home to me the sheer scale of the Internet and the distances 
involved for information travelling to get to my desktop from, for example, 
Japan. I also liked the maps of virtual worlds, or MUDs, which seemed very 
convincing, even though I knew they were imaginary. The maps showing the 
historical development of the Internet were fascinating, making it easier for 
me to envisage the evolution of the Net.
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Module 2 Section 1 

1.7 What is the Net anyway? - summary

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 How would you answer the question 'what is the Internet'?
 What does cyberspace 'look' like?

 
Referring back to 'About Module 2', why do you think it might be useful 
think about the Internet as a system?

Quick review
 By the end of this section you should:

 

 
have started to develop an understanding of what the Internet is and what 
the rest of the module is going to be about;

 
be aware of the main stages of the development of the Internet which will 
form the structure of the rest of the module;

 
know something about systems thinking and how this applies to the 
Internet;

 have had the opportunity to do some exploring;
 know about the set book and its role within this module.
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2.1 ARPANET: the beginnings - introduction

 

In this section you will follow the story of the very first computer network, 
ARPANET. (Look back at Module 1, Section 8 if you want to remind yourself 
about networks.) It was upon this first network that the concept of the 
Internet was later developed. The story will include:
 

 the institutional and intellectual origins of the ARPANET;
 the development of packet switching;
 the evolution of the design for the network.

 
The material in this section is based on selected readings from Chapters 4-7 
of A Brief History, supplemented by additional resources on these web 
pages.
 

 

Chapter 4, 'Origins', begins with the ideas that influenced the origins of the 
Internet. It traces the early roots of the Internet in the ideas of Charles 
Babbage, Vannevar Bush, Norbert Wiener and Claude Shannon and then 
goes on to introduce one of the key people in the story - J.C.R. Licklider. 
The chapter explains the motives which drove the development of the first 
computer network, and the technological ideas which underpinned the 
design. It also provides some background material about the history of 
interactive computing and time-sharing.

 

Chapter 5, 'Imps', describes the setting up of the Advanced Research 
Projects Agency (ARPA) by the US Government and the development of 
the very first networking experiment, introducing some of the key 
characters such as Larry Roberts, Bob Taylor and Wesley Clarke.

 

Chapter 6, 'Hot Potatoes', deals with Paul Baran's work on resilient 
networks at the RAND Corporation between 1960 and 1965. It was as a 
result of this work that Baran invented the basic technology needed for the 
ARPANET. The chapter also introduces some important technical ideas 
(the distinction between analogue and digital signals, for example).

 
Chapter 7, 'Hindsight', uses Thomas Kuhn's concept of a 'paradigm' to 
explore the reasons why the telecommunications establishment of the 
time rejected the new ideas.
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2.2 So, who thought of it first?

 

Chapter 4, 'Origins', of A Brief History, outlines the life stories of the key 
figures who were to become involved in the development of the Internet. 
Although the invention of the first computer did not happen until midway 
through this century, technological innovation always builds on previous 
knowledge, and computers are no exception. Charles Babbage's analytical 
engine, which he invented in the 1830s, is often seen as the precursor to the 
modern computer, but this in turn links to other technologies. Babbage's 
engine borrowed from the Jacquard loom and its punch card system, 
invented in 1804. And if we are searching for the roots of the Internet, we 
have to go further back still; rather than looking for a linear explanation for 
the origins of the Internet (first X invented this and then Y invented the 
other...) John Naughton suggests that we look at human creativity as a kind 
of 'primordial soup' - the ideas behind the Internet were the result of the 
coming together of some great thinkers in a 'seething cauldron'. As you read 
the section of the book recommended below, make a note of who these 
thinkers were and where the 'seething cauldron' that he refers to was 
located.
 

 
Do Read Chapter 4, 'Origins', pages 49-66, of A Brief History now, 

making notes as you go.
 

 

As well as telling us the life stories of two intriguing characters - Vannevar 
Bush and Norbert Wiener - this section brings up some other important 
points that we will come back to later in this module. The section describes 
how the Internet as a whole concept was not 'invented', but evolved through 
the coming together of many ideas and theories.
 

 

Vannevar Bush's work The Memex, which was put in a drawer and 
forgotten from 1939 to 1945 as a result of the Second World War, became 
one of the most influential texts in the creation of the World Wide Web. 
You will get a chance to read this text for yourself later in this module.

 

Norbert Wiener's work on control systems for anti-aircraft guns during the 
Second World War led him to recognize the importance of feedback and 
to publish his famous work Cybernetics: Control and Communication in 
the Animal and the Machine in 1948. One of his key ideas was that it was 
in the 'boundary regions' of science, i.e. where different disciplines 
overlapped, that new ideas and research would best be generated. 
Although we have many opportunities for interdisciplinary study these 
days, Wiener's idea was quite revolutionary at the time and the 
subsequent history of the Internet is full of people with a diversity of 
academic backgrounds.



 

Claude Shannon's model of the process of communication created a 
scientific basis for communications theory and was important for the later 
development of error-correction codes. His original model contained five 
elements in a series: an information source, a transmitter, a transmission 
channel, a receiver and a destination. The model also raised the concept 
of redundancy in communication which was to prove vital in the later 
design of the Internet.
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2.3 Interactive computing and time-sharing

 

One of the most important figures in the story of the Internet is J.C.R. 
Licklider, or 'Lick' as he was known to most people. He came to computing 
at a time when the majority of people thought computers were vastly-
expensive and cumbersome calculating machines. The idea of individuals 
having computers to themselves was unheard of. Furthermore, computers 
operated only in batch mode (see Module 1, Section 1.6). Licklider was one 
of the first people to appreciate that computers were machines with which 
humans could fruitfully interact - and he owed that insight to experiences he 
had at MIT.
 

 
Do Read the following two excerpts from Chapter 4 of A Brief 

History to discover more about these two themes, interactive 
computing and time-sharing, making notes of the main points.

 

 
Pages 66-70 on Whirlwind and SAGE computing systems. These were 
military computer systems and the first computers with which it was 
possible to have some kind of direct interaction.

 
Pages 71-76 on time-sharing as a way of ending the tyranny of batch 
processing and giving users more direct access to computing facilities.

Comments

 

The Whirlwind and SAGE projects were both funded by US Air Force in 
response to the Cold War (tensions between United States and Soviet Union 
in the late 1950s and early 1960s) which as we shall see later, provided the 
impetus for vast amounts of US Government funding for computing research 
during this period.

While working on these projects at Lincoln Labs, MIT, between 1950 and 
1962, Licklider developed his ideas about the co-operative aspects of 
human-computer relationships. In 1960 he published 'Man-computer 
symbiosis', a paper which argued that humans and computers working 
together would result in better decision making, and recognized the intimate 
relationship that would form between people and technology.

The first time-sharing computer was set up at MIT in 1957 by John McCarthy 
- as well as enabling more efficient use of the large expensive computers of 
the day, it also encouraged the start of a new co-operative way of working 
and the emergence of computer networked communities which were to 
proliferate with the development of the Internet.

 

Further reading

 
The complete text of Licklider's 'Man-computer symbiosis' paper is available 
online in Acrobat pdf format.

ftp://ftp.digital.com/pub/DEC/SRC/research-reports/SRC-061.pdf
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2.4 The ARPA story

 

As you progress through this module, you will see that it is impossible to try 
to pinpoint precisely when the Internet first 'started'. What is clear, however, 
is that there were a number of independent strands developing 
simultaneously which were able to provide the optimum conditions for the 
idea of the Internet to come about and evolve. We have already seen some 
of the ideas about networking computers which were being circulated during 
the 1950s. These intellectual origins were clearly important, but could not 
have gone any further without the resources to research and develop the 
technologies to implement them. Resources (i.e. time, people and most 
importantly money) were made available at a crucial time as a result of 
political developments, in particular the hostility between the Soviet Union 
and the United States in the 1950s and 1960s, known as the Cold War.

As a response to the Soviet Union launching the first space satellite in 1957, 
the US Government set up the Advanced Research Projects Agency in 
order to boost the research and development capacity of American 
scientists. This organization, known as ARPA, began as a way to catch up 
with the Russians in the space race, but became the vehicle through which 
computer scientists across the United States got funding to research and 
develop the first computer network known as the ARPANET.

Details of the story are told in Chapter 5 of the set book A Brief History 
which you should try to read in full. You will encounter some of the key 
people who drove this vision forward. We have already met J.C.R. Licklider 
('Lick') who from MIT went on to join ARPA in 1962. Two others whose input 
was crucial to the development of the ARPANET were Bob Taylor and Larry 
Roberts.

 

 Do Read Chapter 5, 'Imps' of A Brief History.
 

Comments

 

Once again we can see the legacy of ideas within an institution. In the same 
way as he had inherited and absorbed the ideas and visions of his 
predecessors at MIT, Lick left his own mark during his years at ARPA. When 
he was recruited from MIT to work at ARPA in 1962 Licklider's priority was 
still to work on time-shared computers, and it was his obsession with 
interactive computing which laid foundations for Internet developments of 
the future. By the time Bob Taylor was appointed Director of the ARPA 
Information Processing Techniques Office in 1965 he had been heavily 
influenced by Lick's ideas about interactive computing. Larry Roberts who 
had built the TX-2 computer at Lincoln Labs at MIT was also inspired by 
Lick's vision.

The design of a network and how each computer is connected to another is 



known as its topology - a term borrowed from map-reading which is used in 
local area networks (LANs) as well as in Internet networking.

Here is a Flash animation which describes the advantages and 
disadvantages of three common network topologies: Network animation.

We will pick up Wesley Clarke's proposal for the network topology, which is 
discussed towards the end of Chapter 5, later in this module, so don't worry 
too much if you haven't managed to read to the end of the chapter.

 

What do you think?

 
Would these developments have happened without the financial support 
of the US Government in the political climate created by the Cold War?

 
Can you think of any other everyday technologies that have started out as 
military research projects?

 
Have a think about these questions and send a message to your Tutor 
Group conference.
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2.5 A survivable network

 

You saw in the last section how political developments enabled the setting 
up of ARPA. At the other side of the United States, a similar concern with 
national security issues acted as the stimulus for the development of a 
design or topology for the network. Paul Baran at RAND was given the task 
of designing a communications network that would survive a nuclear war. 
His ideas and conclusions were to lead to a fundamental shift from 
analogue to digital communications, which was another crucial step in the 
evolution of the Internet. Analogue and digital will be explained in the next 
segment.
 

Centralized, decentralized and distributed networks
 Baran started from three simple propositions:

 

 
Avoid centralization - because any centralized system can be disabled by 
a single well-aimed strike.

 Build a distributed network of nodes, each connected to its neighbours.

 
Build in a significant amount of redundancy in the interconnections (i.e. 
have more connections than you strictly need for normal communications).

 Picture - 
 

 

 Network topologies
 

 
Do Now read Chapter 6, 'Hot potatoes', pages 95-99, of A Brief 

History.
 

Comments

 

Baran published his ideas about a survivable network in the open literature 
in 1965. The US Government felt they would be safer if the USSR also had 
a survivable command and control system!

The decision to go for a distributed network had an important consequence - 
the network would have to use digital rather than analogue signals 
because otherwise the signal quality would deteriorate too quickly. We will 
come back to this in the next section.
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2.7 Circuit-switching versus packet-switching

 
You have seen how Paul Baran and Donald Watts Davies developed the 
concept of packet-switching, but what advantages did this hold?
 

Circuit-switching

 

The public telephone network is officially known as the Public Switched 
Telephone Network (PSTN). The function of the network is simply to connect 
the wires of two telephones (or compatible devices such as fax machines or 
modems), so that sounds coming from one end are transmitted to the other. 
This is called a 'circuit-switched', or more simply 'switched', network 
architecture. The way in which this is done has changed over time - human 
switchboard operators were replaced by mechanical processes, and later by 
computerized switching equipment; meanwhile, optical (glass) fibre has 
replaced much of the copper wiring,
 

 
Picture - diagram - circuit-switching - shows a simple circuit-switched 
connection as a direct uninterrupted line between switch A and switch B

 

 

 

Circuit-switching 

While this system is very reliable (just think how rarely the system fails to 
connect you when you have dialled correctly), it is also extremely inefficient 
and expensive because the connection is made at the beginning of a 
conversation, fax transmission, or modem session, and is maintained until 
the connection is terminated. This means that a certain portion of the 
network is reserved exclusively for that conversation whether or not 
communication is actually taking place at any given moment. If one party 
puts down the phone handset (i.e. without actually hanging up and breaking 
the connection) or is silent, or neither computer is sending or receiving data 
for a period of time (as is the case when using the Internet), that circuit as 
well as the ports on the phone switches between the two devices are still 
unavailable for other activity even though they are not being used at that 
particular moment. Since it is estimated that up to 50% of a typical voice 
conversation is actually silence, clearly a tremendous amount of network 
capacity is wasted. (Put another way: a company must build double the 
network it really needs for a given number of simultaneous calls at double 
the cost.)

 

Packet-switching



 

Instead of keeping a connection open for the entire length of the call, packet 
networks break the digital stream of ones and zeros into chunks of the same 
length. These chunks, or 'packets', are then put in the computer equivalent 
of an envelope, with some information such as the origin and destination, or 
'addresses', of the packet, and a serial number that indicates the sequence 
number of the packet or its 'place in line'. In the place of switches which 
merely connect and disconnect circuits, packet networks use routers - 
computers that read the address of a packet and pass it to another router 
closer to the destination. At the destination, a few thousandths of a second 
later, the packets are received, reassembled in the correct order, and 
converted back into the original message. Here is an illustration of how it 
works.
 

 

Picture - Diagram - packet-switching - illustrates how to send a message 
over a network as a series of packets. Here, the sending of an example 
message 'People look up to me for obvious reasons' is demonstrated. The 
message is broken down in to four packets, packet 1 - People look; packet 2 
- up to me fo; packet 3 - r obvious r; packet 4 - reasons. The four parts of the 
message are then transmitted separately over the network and are then 
collected together again in to the finally transmitted message

 

 

 

Sending a message over a network as a series of packets 

The routers in a packet-switched network are permanently connected via 
high-speed lines. This may seem expensive at first sight, but it makes sense 
economically (and technically) if the network is heavily used, i.e. effectively 
flooded with packets.

 

 
Here is a Flash animation that looks at the different types of switching and 
the comparative advantages and disadvantages of each: Circuit switching vs.
packet switching
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2.6 Origins of packet-switching

 
This segment covers the development of packet-switching by two different 
people working independently of one another.
 

 
Paul Baran's work on resilient networks at the RAND Corporation between 
1960 and 1965 in which he invented the basic technology needed for the 
ARPANET.

 
Donald Watts Davies's independent invention of packet-switching at the 
National Physical Laboratory in London in 1965.

 Do Read the following sections from A Brief History:
 

 Chapter 6, 'Hot potatoes', pages 102-109.

 
Chapter 8, 'Packet post', from the last paragraph on page 126 to the end 
of the first paragraph on page 131.

Comments

 

So, Baran had the idea of sending messages in standard sized blocks which 
could be reassembled at the other end (like container lorries taking cargo 
and goods). He proposed a system of 'hot potato routing' - a rapid store and 
forward routine which took in message blocks and passed them on as 
quickly as possible. Using an 'algorithm' (i.e. a computerized procedure) he 
devised a constantly updated table containing data about how many hops 
were needed for a message to reach every other node in the system. 
Baran's design for the system was completed in 1962 - 'a network of 1024 
switching nodes which sent and received message-blocks via low power 
microwave transmitters mounted on small towers' ( A Brief History page 104).

Meanwhile, somewhere in England...

Davies's proposal for packet switching was remarkably similar - he specified 
that each data packet should contain data plus an additional check digit, a 
header and a sequence number. He gave a public lecture and published a 
paper outlining the design of the system in 1966. In 1967 he set up local 
area network of ten computers at NPL with Roger Scantlebury.

 

Additional notes on communication technologies

 

These developments require you to be familiar with some important 
technical ideas (the distinction between analogue and digital signals, and 
between circuit-switching and packet-switching). Take a look at the 
additional resources suggested below which explain these concepts.
 

Additional resources



 

This resources page explains the terms analogue and digital and suggests 
some of the advantages attached to going digital: Analogue and digital 

Here is a Flash animation that explains analogue to digital conversion: 
Analogue to digital conversion 
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Resource 

  

Analogue and digital

 

The term 'analogue' is often used to distinguish something from 'digital'. For 
instance, the first mobile phones were mainly analogue, but there has now 
been a general shift over to 'digital' phones. The term 'digital' is one which 
has become increasingly common over the past decade or so. It is used to 
describe a number of products, such as digital phones, digital watches, and 
digital cameras, among many others. It is also used as a property of 
something, as in 'I've got a digital copy of the report'. People also talk of 
living in the 'digital age' or of 'being digital'. So what does it mean for 
something to 'be digital', and why is it generally portrayed as a good thing? 
What does it mean to say something is analogue or digital?

Consider an everyday example - clocks. There are analogue clocks, with 
hands, and digital clocks, with number displays. The key features of an 
analogue clock are that its hands can point to any time on the clock face (on 
a good clock anyway). The hands sweep through the times displayed on the 
clock face in a continual motion. They do not jump between set values. The 
digital clock, however, is restricted to displaying set numbers.

This is the main difference between analogue and digital: analogue signals 
are continuous, they can take any value within their limits, whereas digital 
ones can only take set values within their range. Digital signals are said to 
be 'discrete', which means 'separate' or 'distinct'. ('Discrete' meaning 
separate should not be confused with the commonly used word 'discreet', 
which means circumspect or prudent.)

My Oxford dictionary has the following definition for analogue:

1. an analogous or parallel thing. 2. (attrib.) (usu. analog) (of a computer or 
electronic process) using physical variables, e.g. voltage, weight, or length 
to represent numbers (cf. DIGITAL).

'An analogous or parallel thing', where analogous is defined as 'partially 
similar or parallel; showing analogy'. So an analogue object or signal is one 
which is similar to its original in its form. For example, the movement of the 
hands of a clock is analogous to the passing of time.

Definition 2 has it as something which uses 'physical variables', which 
include length, weight and voltage. Note that these are all 'natural' variables, 
in that they can be found in the natural world (as opposed to the artificial one 
created by a computer). Analogue quantities are found commonly in nature.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/72B36A0D-51AE-4450-81AA19D135C09FC3print.cfm


Now let us consider the dictionary definition of digital:

1. of or using a digit or digits... 3. (of a computer) operating on data 
represented as a series of usu. binary digits or in similar discrete form.

So definition 1 has digital as something which uses digits (numbers 0 to 9). 
This is expanded upon with reference to computers in definition 3, where 
digital means to operate on data in a binary form. It also says a 'similar 
discrete form', which is probably the key difference between analogue and 
digital.

So one of the properties of an analogue signal is that it can take any value 
within a specified range. A digital signal however is restricted to set values.

These are called 'discrete' values, since each must be distinct from the other 
with no overlap. The alphabet is a good example of a discrete system. In our 
alphabet a letter must be one of the 26 characters. It cannot fall somewhere 
in-between A and B say, it is either A or B. This contrasts with an analogue 
quantity, such as length. There is an infinite number of possibilities that a 
length can have between 1 centimetre and 2 centimetres.

The term digital is often used to refer to a computer, or a microprocessor, 
that handles information in a digital form. In these cases the digits are 
usually restricted to just one of two possibilities: 1 or 0. However, natural 
signals, such as light, sound and electricity, are analogue. If we are to 
interact with digital computers, and use them to act on representations of 
real things like sounds and pictures, we need a way to convert analogue 
signals into digital ones. This process is known as analogue-to-digital 
conversion .

 

What are the benefits of being digital?

 

Digital devices are often faster and more efficient than analogue equivalents. 
So why is it that by limiting a system to just two values (1 and 0), it is 
possible to get an improved performance? On the face of it, it would seem 
that an analogue system, which could take any value, would have greater 
flexibility and power. There are two main reasons why digital systems are 
often superior: reliability and manipulation.
 

Reliability



 

There is an immediate problem in trying to reproduce an analogue signal. 
Since it can take any value, how do you know that the value you have 
reproduced is correct? This problem does not exist with digital signals. 
Because a digital value can only be one of a set range, it can be reproduced 
exactly.

This is why the telephone network has largely been switched over to a digital 
system. An analogue signal declines in strength when it is sent over a wire, 
so it has to be boosted (or amplified) at regular intervals. However, when an 
analogue signal is amplified, any incorrect or corrupted values in the signal 
(what is called noise) is also amplified because it is not possible to 
distinguish noise from the original signal. A digital signal is not amplified, it is 
regenerated, so the resulting signal is a faithful copy of the original. This is 
possible because of the use of discrete values.

Consequently digital signals can be sent over any distance you like 
(provided they are regenerated often enough), and the signal received at the 
end will be as good as the original.

 

Manipulation

 

Another reason why digital systems have become popular is related to the 
increase in speed and power of microprocessors, and their falling prices. 
Although microprocessors only deal with 1s and 0s, they do so so quickly 
and reliably that using a microprocessor to handle the light input into a 
camera, say, is now a viable proposition.

This means that things can be manipulated easily. Consider a digital image. 
It is represented in a computer as a series of 1s and 0s, which represent the 
colour, luminescence and hue of each of the image's picture elements 
(pixels). If I have a picture of the British Prime Minister shaking hands with 
the American President in a digital format, it is not a difficult job to alter it. All 
I am doing is altering the 1s and 0s underneath. So, using suitable software, 
it would not be difficult to replace the head of the British Prime Minister with 
my head (taken from a different digital image), and blend this in so that it 
would be very difficult to tell that it was a 'fake'. This would be very difficult to 
do with an analogue representation, such as an actual photograph. This 
ease of manipulation is very important and powerful, and is one of the 
reasons why working in a digital format is so attractive.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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2.8 Shifting paradigms

 

In Chapter 6, 'Hot potatoes', you learned about the extraordinary reluctance 
of AT&T to accept Paul Baran's ideas about message switching. This is 
arguably one of the most striking aspects of the story of the Internet. To us it 
seems absurd that the AT&T people failed to grasp the importance of digital 
switching. It is important to remember, though, that this is partly a 
consequence of the fact that we always write history with the benefit of 
hindsight. We must accept that AT&T were not fools or idiots - any more 
than we are today.
 

 
Do Read Chapter 7, 'Hindsight', from A Brief History. This chapter 

describes how accepted ideas about technology have had to 
change in order to make room for new developments.

 

 

This phenomenon crops up again and again in the history of technology - of 
people coming up with good ideas and inventions which are overlooked or 
ignored or rejected at the time, only to be adopted or recognized many years 
later. To some extent this is because technological development and 
deployment do not take place in a vacuum - in order for a technology to be 
accepted, the economic, social and legal circumstances must be right. The 
basic technology of the fax machine, for example, was in place by about 
1880. But the fax machine did not become an everyday object until the 
1980s. A whole raft of marketing, regulatory, miniaturization and 
manufacturing changes had to happen before the mass-production and 
marketing of the technology became feasible.

There are also intellectual reasons why people cannot - or refuse to - see 
the advantages of a new technology. This is because they are locked into an 
older mindset and find it difficult to break out of it. The celebrated historian of 
science, Thomas Kuhn, called this mindset a paradigm and proposed a way 
of looking at intellectual progress based on it. Kuhn described this kind of 
progress as a process of paradigm shift. In Chapter 7 of A Brief History 
John Naughton uses Kuhn's approach to try to explain why Baran had such 
a problem with AT&T.

If you look at it from this view point, the difficulty was that acceptance of 
Baran's ideas required not one but two 'paradigm shifts'.

 

 
A move from a paradigm based on analogue communications to one 
based on digital principles.

 
A move from the circuit-switching technology which dominated analogue 
telephony to the packet-switching technology envisaged by Baran and 
Davies.

Comment



 

You may have already read the additional resource explaining the difference 
between analogue and digital communications. If not, read pages 99-102 of 
A Brief History now, bearing in mind Kuhn's ideas about paradigm shifts.

What do you think was the impetus for the change from analogue to digital 
communications? You might like to look back to the notes about Paul Baran 
in Sections 2.5 and 2.6.
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2.9 Exercise - finding and using a primary source

Outline

 
Historians deal with two kinds of source:

 

 
Primary sources: These are actual documents, transcripts, letters, papers 
which are relevant to a particular investigation.

 
Secondary sources: Descriptions of, commentaries on, or interpretations 
of, primary sources.

Outcomes
 The exercise should help you with the following:

 

 finding resources on the Internet to use in your assignments;
 using quotations from the Net with appropriate references.

Background

 

One of the interesting things about studying the history of the Internet is that 
most of the primary sources are themselves available online.

In this exercise you will experience the thrill of finding and using such a 
primary source yourself.

The documents you are seeking are the RAND technical reports that Paul 
Baran (and some of his colleagues) wrote between 1960 and 1965 under 
the general umbrella title of 'On Distributed Communications'. All but two of 
these reports are available on the RAND website. (The others were 
classified.) In pre-World Wide Web days, the only way you could consult 
them would have been to travel to Santa Monica and visit the RAND library, 
or to request copies of them via the Interlibrary Loan Service. Both would 
cost money and take time.

But now you can consult these primary sources without leaving your home, 
courtesy of the Web.

 

 
Picture - Cartoon: A school boy looking up at his somewhat doubtful teacher. 
Caption, 'I couldn't do my homework because my computer has a virus and 
so do all my pencils and pens.'

 [Source: Courtesy of Randy Glasbergen. © 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

The activity



 
Do Carry out the following instructions.

 

 

1 Go to RAND's list of Baran's Technical Reports.

2 Then go to Report VI. 'Mini-cost microwave', RM-3762-PR.

3 Scroll quickly through the entire document to get an overall feeling for its 
structure.

4 Then go to the section entitled 'Layout of entire network' (this is part of 
section VII, Antenna siting and erection) and do the following tasks:

(a) Copy Baran's overview of this section from 'The first cost estimates for 
the network ...' down to '... will be small compared to some of the items 
enumerated below, and will not be described further at this time.' and paste 
it into your notes. Insert speech marks around your quotation and put the 
whole quote into italics. 

Now add the URL (address of the website) that the quotation was taken from 
and the date it was accessed

(b) Take a copy of Figure 30 (the illustration of the tower base), save it to 
your hard disk, and then insert the image in your notes.

Note: If you are unsure about how to capture an image from a web page see 
the resources page: Capturing images from the Web. Once again, add the 
URL and date accessed underneath the image.
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2.10 ARPANET: the beginnings - summary

 
In this section you have looked at how the ARPANET, the first part of the 
infrastructure of the Internet, began.
 

Conference

 
You might like to discuss the following in your Tutor Group conference or the 
T171 Forum:
 

 
How influential were the ideas of Bush and Wiener and others on the early 
Internet developers?

 
Why were the two concepts of time-sharing and interactive computing so 
important to the development of the Internet?

 
Why did the design of a distributed network lead to the decision to switch 
from analogue to digital communications?

 
What are the key differences between circuit-switching and packet-
switching?

Quick review

 
You should now be familiar with the key personalities and institutions 
involved as well as some of the important ideas that influenced them and led 
to the technological developments.
 

 the ideas of Vannevar Bush and Norbert Wiener
 the importance of MIT
 the setting up of ARPA
 J.C.R. Licklider and his vision
 Paul Baran and Donald Davies
 circuit-switching and packet-switching
 analogue and digital communications
 Thomas Kuhn's ideas about paradigm shifts
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3.1 Making the Net work - introduction

 

In this section you will discover how the ARPANET grew from its early 
beginnings into a sustainable network. You will also learn about some of the 
key principles in its design that were to enable the Internet to expand to such 
a phenomenal size in later years. The section is based mainly on material 
from Chapter 8, 'Packet post', and Chapter 9, 'Where it's @', of A Brief 
History, plus some additional web pages about the protocols which 
underpinned the network.
 

 
Chapter 5, 'Imps': here we briefly look back at the end of Chapter 5, which 
describes the development of the network topology and creation of 
'interface message processors' or IMPS.

 

Chapter 8, 'Packet post': we will then be looking at the latter part of this 
chapter, which describes the setting up of the Network Working Group. 
This was responsible for developing the first protocols using the Request 
for Comments (RFC) procedure.

 

Chapter 9, 'Where it's @', focuses on the development of e-mail, 
something which vastly increased the numbers of people using the 
Internet system. Ray Tomlinson sent the first machine-to-machine e-mail 
in July 1970, and by 1973 three quarters of the traffic on the Net was e-
mail. Tomlinson pioneered the use of the @ symbol to distinguish the 
'sender' part of the e-mail address from the network ID. This chapter also 
describes the so-called 'header wars' which were resolved in 1975 by a 
new Message Transmission Protocol.
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3.2 Building the network

 

We have already seen in Chapter 5 of A Brief History that Larry Roberts at 
ARPA had drawn up plans to link up computers in the United States and 
presented these at the Gatlinburg conference in 1967. However, there were 
still obstacles to be overcome before the network could actually become a 
reality.
 

 
Do Read again the end of Chapter 5,'Imps', pages 88-91, of A Brief 

History to remind yourself of this part of the story.
 

Comment

 

Wesley Clark's suggestion of inserting a small computer between each host 
and the network of transmission lines was crucial in getting the network 
accepted by the people operating the host computers in the network. In 
effect it would create a sub-network with small identical nodes all interacting 
with one another. These were to be called 'interface message processors' or 
IMPs. The IMPs' role would be to send and receive data, check for errors, 
route messages and verify that these messages had reached their final 
destination.
 

 

ARPA sent out a request in 1968 for proposals to build the first network. The 
bid was won by a firm called BBN (Bolt, Beranek and Newman) which had 
close links with MIT. Their contract, to build four IMPs, began in January 
1969. By October two IMPs were in place - one at UCLA and the other at 
Stanford Research Institute - and the first network experiment took place. 
You can read more about this in the following extract:
 

 Do Read Chapter 8, 'Packet post', pages 131-133, of A Brief History.
 

Comment

 
This part of the story brings up some wider issues which you should be 
aware of:
 

 

We met the concept of systems thinking in the introduction to this module, 
'About Module 2'. As the network developed, its designers began to 
realize that whole-network behaviour might contain some nasty surprises 
of which they might be unaware.

 
Two core aspects of the network design were error correction and 
adaptive routing.



 

The decision to avoid trying to build facilities for host-to-host (i.e. end-to-
end) checking. The BBN team stuck firmly to Wesley Clark's initial ideas. 
But, interestingly, it was the thing which had to be changed in moving to 
the Internet. This idea may puzzle you just now, but it will become clearer 
later in the module when we examine how the transition to 'internetting' 
was made.
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3.3 Protocols - what they do and why they matter

 

 

 
Do Read pages 133-138 of Chapter 8, 'Packet post', of A Brief 

History, which describes how the ARPANET protocols were 
created by the members of the Network Working Group.

 

Comments

 

A protocol is a kind of standard. In Module 1 you were introduced to the 
importance of standards in the development of the PC industry. Technical 
standards create a stable environment in which programmers and 
manufacturers can operate. You also saw that these standards can be 
arrived at in two different ways: by agreement of international or professional 
bodies; or de facto, as a result of one company's dominance in a particular 
market.

The protocols which govern the Internet are also technical standards, but 
they are not de facto ones in the way, say, the IBM PC was in the computer 
industry. Rather they are consensual standards agreed on by a community 
of researchers working co-operatively.

 

What is a protocol?

 

A protocol is a set of rules which determine how two or more entities interact 
and communicate. For example, in real life, when two English people are 
introduced to another they will shake hands and say something like 'How do 
you do?'. But if two Japanese people meet they will bow to one another. 
They have different protocols governing social behaviour. Similarly, in some 
societies it is considered aggressive to look people directly in the eye, while 
in others not looking them in the eye is taken as a sign of evasiveness. If 
people don't understand the protocols which govern a particular social 
interaction, all kinds of misunderstandings can result.

Much the same applies to computers. When two machines wish to 
communicate they also need a set of rules to govern how it is done. 
Protocols provide these rules. The Net is governed by scores of such 
protocols. To read this page, for example, you have used the HTTP protocol 
(Hypertext Transfer Protocol) to request and receive it, and the TCP/IP set 
of protocols to actually transfer the data that makes up the request and the 
page. (Note: We will explore TCP/IP more fully later on.)

Many of the Internet protocols are (inevitably) concerned with passing 
messages. Typically they will specify the format that a message must take, 
and the way in which computers must exchange a message within the 
context of a particular activity, such as exchanging e-mail, establishing 
remote connections, or transferring files. In the case of an e-mail message, 



for example, both the format of the electronic mail message and the way that 
it is transmitted across the network are described and governed by protocols 
which ensure that electronic mail messages are correctly formatted and 
transmitted from the originating computer to the destination computer.

Some of the protocols used today on the Internet are:

 

 Simple Mail Transfer Protocol (SMTP) - to send and receive electronic mail
 File Transfer Protocol (FTP) - to transfer files between computers

 
Hypertext Transfer Protocol (HTTP) - to transmit information on the World 
Wide Web

 
Network News Transfer Protocol (NNTP) - to transmit network (Usenet) 
news. (You will encounter Usenet later in the module.)

 

Because the Internet is much more complex than its predecessor, the 
ARPANET, was, its protocols are necessarily more numerous and diverse. 
What the students of the Network Working Group did was to create a 
Network Control Protocol (NCP) which enabled different hosts on the 
network to communicate. Without such a protocol, there would have been no 
network. The other two protocols they developed in the early days were 
Telnet, for logging in to remote hosts, and File Transfer Protocol (FTP), for 
secure transfer of files between hosts. As you can see from the list above, 
the latter is a protocol still used on the Internet.
 

Protocol layers

 

Communication via computers involves many processes at different levels, 
from passing signals down cables or over wireless or fibre-optic links, to 
formatting messages. Thus it is necessary to have many protocols to deal 
with all these different actions at different levels - a 'layered' approach. This 
design philosophy is something we will look at in more detail when we come 
to look at the TCP/IP protocols which are at the heart of the Internet, but for 
now here is an illustration of what the layered approach means in general 
terms.
 

Layer 
name 

What goes on in this layer Typical protocols 

Application E-mail formatting, file transfer, 
remote login 

FTP, Telnet, SMTP 

Transport Breaking messages into 
packets, routing messages 

TCP 

Internet Assigning and resolving 
Internet addresses 

IP 



Subnetwork Passing packets round a local 
area network on their way to 

an Internet router 

Ethernet 

Link Setting up a connection 
between the transmitting 

computer and the Internet (e.
g. by dial-up modem) 

PPP, SLIP 

Physical The medium which carries the 
signals 

RS232 (serial cable), 
10BaseT (Ethernet), fibre 

optic, etc. 

 

One of the most important aspects of this part of the story is the 
development of a new co-operative way of working which you will meet later 
on when we discuss the Open Source Movement. The Network Working 
Group used this method to evolve a whole set of protocols for the new 
network. Two of the key people in this development were Vint Cerf and Jon 
Postel. Below is a link to Vint Cerf's obituary of Jon Postel.
 

Further reading
 Vint Cerf's obituary of Jon Postel
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3.4 Evolving the network protocols

 

In the previous sections you read about the implementation and installation 
of the first nodes of the ARPANET and the evolution of the first network 
protocols. One of the most important aspects of this part of the story is the 
development of a new co-operative way of working which you will meet later 
on when we discuss the Open Source Movement. The key points in this 
episode are:
 

 
The establishment of the Network Working Group and its unique way of 
working.

 
The evolution of the network protocols.

 
The introduction of individuals who would play significant roles in the 
evolution of the Internet - notably Steve Crocker, Jon Postel and Vint Cerf.

 

We have already seen the importance of protocols in the development of the 
emerging Internet. In the early ARPANET, most of the 'hosts' were 
incompatible machines with different operating systems, CPUs and 
instruction sets. If they were to be able to communicate with one another via 
the sub-network of IMPs, they needed common protocols. Without such 
protocols the network could not have worked as a system. The most urgent 
need was for a 'host-to-host' protocol which would enable a user at one site 
to use a host at another site. A group of graduate students from different 
universities who were all working on the initial host sites met in 1968 to 
discuss how the finer details of the system would work. One of them, Steve 
Crocker, wrote up the gist of what they had discussed and sent it round with 
a label 'Request for Comments' (RFC). This became the style and format for 
the development of all the subsequent networking protocols and the group 
began calling itself the Network Working Group (NWG) VInt Cerf and Jon 
Postel were members of this original group. Postel was later to play a pivotal 
role in the development of the Net, as the Editor of its RFC (working papers) 
archive and the architect of the Domain Name System. The working 
methods established by the students of the Network Working Group are 
significant because they laid down the governing ethos of the Internet.
 

 

Firstly, the discussions were open in practice and well as in spirit - anyone 
within the ARPA community could comment on the NWG's working 
papers, and they were freely available online as soon as that became 
practicable. This tradition continues to the present day.

 

Secondly, the ideas outlined in RFCs were tested through the process of 
peer-review which is common in science but less so in technology where 
patent law and corporate interests tend to predominate. This meant that 
errors were quickly discovered, and equally quickly remedied.



 

Thirdly, protocols were arrived at by consensus, not by fiat. As Dave Clark 
of MIT, one of the pioneers of the Net, once said: "We reject: kings, 
presidents and voting. We believe in: rough consensus and running code." 
The ultimate arbiter of whether ideas were accepted by the NWG was not 
who proposed them but whether they worked.

Recommended reading

 
Internet Engineering Task Force (IETF) maintains a comprehensive archive 
of RFCs on its website.
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3.5 The birth of e-mail

 

In the previous module you came across the concept of a 'compelling 
application' or 'killer app'. Many people think that e-mail performed this 
function for the emerging Internet. Yet although e-mail is now one of the 
most widely used applications on the Net (indeed many of us could not 
imagine living without it!) the introduction of Electronic Mail on to the new 
ARPANET was a bit of an accident and took everyone concerned with the 
project by surprise. Chapter 9 of the set book A Brief History tells the story of 
how e-mail first came to be used and the how e-mail addresses came to use 
the famous @ symbol.
 

 Do Read Chapter 9, 'Where it's @' of A Brief History
 

Comments

 Here are some ideas to think about after you have read the chapter:
 

 

One of the first famous examples of the use of e-mail was in 1973 with a 
transatlantic message sent by Leonard Klienrock, who had left his razor at 
a conference and sent a message to Larry Roberts asking him to retrieve 
it. This was actually synchronous communication, the equivalent of online 
'chat' where both parties are online at the same time. Have you ever tried 
online chat, in FirstClass or any other system? How did this differ from 
asynchronous e-mail where sender and receiver are not necessarily 
online at the same time?

 

E-mail has its own 'style' and culture of communication. In the set book, 
John Naughton compares his own e-mail style with that of Virginia Woolf's 
letter writing 70 years ago. What sort of style do you use when you write e-
mails? Do you agree with the author that there is a specific e-mail style or 
do you think that as e-mail has become more widespread there are 
different styles emerging to suit different situations?

 
Do you have any examples of embarrassing e-mail moments such as the 
author describes in pages 146-147?
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3.6 Making the Net work - summary

 

In this section you have looked at the development of the ARPANET from an 
idea to a real and thriving network. As well as learning about the key figures 
in this stage of the development, you have been introduced to some 
important new concepts.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 Why was Wesley Clark's idea of IMPs significant?
 Why are protocols so important in the story of the Internet?

 
What was different about the way the Network Working Group came to 
decisions?

 
Are there particular elements of e-mail style that you use or that you have 
observed in your tutor group? Do you have any embarrassing e-mail 
moments you wish to share?

Quick review

 
Before completing this section, just spend a few minutes reviewing your 
notes on the following topics;
 

 IMPs and the design of the first network;
 protocols;
 The Network Working Group:
 RFC;
 e-mail - styles and protocols.
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4.1 From ARPANET to Internet - introduction

 

This section covers the metamorphosis of the ARPANET into the Internet we 
know today.

Although the host computers connected to the ARPANET were diverse, the 
actual network itself - that is the subnet of IMPs - was highly homogenous. 
The IMPs were identical computers that ran exactly the same software. They 
were all capable of being monitored, controlled and rebooted from BBN's 
control room in Cambridge, Massachusetts.

The Internet, by contrast, is unimaginably diverse, linking all kinds of 
incompatible networks into one apparently seamless whole. This section 
covers the story of how the transition was made from the homogeneity of 
ARPANET to the diversity of the Net, as described in A Brief History , 
Chapter 10.

Chapter 10 'Casting the Net' explains Vint Cerf's idea of using computers as 
gateways to take packets from one network and hand them on to another. 
New protocols, devised to allow the successful transfer of information across 
networks of varying reliability, made it easier for new networks to be added 
to the evolving 'Internet'. This enabled its rapid growth.

By now you will not be surprised to learn that the key to the transition was a 
new set of protocols. At the heart of this set were two protocols:

 

 Transmission Control Protocol or TCP;
 Internet Protocol or IP.

 
Since the two are inextricably linked, they are generally referred to as TCP/
IP.
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4.2 Casting the Net

 
Chapter 10 of A Brief History is a key chapter because it describes how the 
ARPANET evolved into the Internet we know today. It needs careful reading 
for two reasons:
 

 
It telescopes a long period of time into a single chapter and so represents 
a quickening of the narrative pace.

 
It introduces the basic concepts underpinning the Internet, particularly the 
TCP/IP family of protocols.

 
It also introduces some of the other networking ideas which contributed to 
the evolution of TCP/IP, notably the Ethernet. This is the Local Area 
Networking technology that you encountered in Module 1.
 

 Do Read A Brief History, Chapter 10 'Casting the Net'.
 

Comments

 

The world hadn't stood still while ARPA constructed its network and 
demonstrated it to the movers and shakers of US academic, military and 
corporate life. Several other packet-switched systems came into operation 
around the same time - in Britain the NPL system was up and running (set 
up by Donald Davies, who was to become the external assessor for T171), 
as was the Cyclades network in France. There was also the ALOHA packet-
radio network in Hawaii and the satellite network, SATNET. The basic 
problem that had to be solved to make internet-working possible was that 
these networks - although they were all based on packet-switching - were 
nevertheless incompatible in one way or another.

The key to the solution turned out to be remarkably simple. It involved:

 

 using computers as gateways between different networks;

 
making hosts responsible for end-to-end transmission of packets, together 
with error correction and retransmission if necessary;

 devising the protocols necessary to make the first two points happen.

 

The most significant aspect of TCP/IP was its open architecture - it allowed 
the linking of any network to the rest of the evolving 'internet' via a gateway 
computer which adhered to the protocols. In this way TCP/IP enabled the 
organic growth of the Internet.
 

What do you think?



 

Do you think there are any similarities between software protocols and the 
hardware 'standards' you read about in Module 1, Section 5.3?

Think about this and send a message to your Tutor group conference.

Now that you've read about the setting up of the Net's 'digital DNA', we've 
included additional material on this 'DNA' in the next two segments in the 
form of web pages on:

 

 the anatomy of a packet;
 TCP/IP as implemented on your computer.
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4.3 Anatomy of a packet

 

As we have seen, the Internet works by breaking long messages into 
smaller chunks called packets which can then be switched through routers 
until they reach their destinations. The software associated with the TCP/IP 
family of protocols takes care of the assembly, disassembly and addressing 
of packets. But what does a packet actually look like?

 

 

Picture - Diagram - shows the anatomy of a packet. The diagram shows an 
example packet divided in to three segments. The middle segment carries 
the data or payload. The first or left hand segment is further sub divided in to 
layers of headers, and the last, or right hand segment carries the trailer 
information

 

 

 

Anatomy of a packet 

This diagram is a gross simplification, but it conveys the general idea. 
Essentially a packet is a string of bits divided into different segments. At its 
core is a data segment (the chunk of the original message) which is 
sometimes referred to as the payload. In order to arrange for the passage of 
the payload through the Internet, extra information is added to it in the form 
of headers or (occasionally) trailers.

The next segment 'TCP/IP and your computer' explains how packets pass 
up and down through a TCP/IP stack on their way to and from the Net. Each 
layer in the stack adds its own header to an outgoing packet and strips off 
the appropriate layer from an incoming one. (You may rememver you were 
introduced to the idea of protocol layers in Section 3.3.)

In the case of the packet illustrated, for example, there are four layers of 
header. Reading from left to right they might correspond to the headers 
added by:

 

 an e-mail application using SMTP (Simple Mail Transfer Protocol);
 TCP;
 IP;
 Ethernet.

 
At a more detailed level, each header itself has a specified structure. Here, 
for example, is what an IP header looks like:

 



 

Picture - Diagram - shows the structure of an IP header. Very detailed 
information is included, the IP header is subdivided in to segments covering: 
Version, IHL, Type of Service, Total Length, Identification, Flags, Fragment 
Offset, Time to Live, Protocol, Header Checksum, Source IP Address, 
Destination IP Address, Options, and Padding

 

 

 

An IP header. You are not expected to remember all of these terms. 

It looks complex, but really it boils down to this:

 

 
some miscellaneous information peculiar to IP (e.g. Version, IHL, Type of 
Service), which need not concern you

 the Internet address of the sending machine
 the Internet address of the destination machine.

 

And, in case you're puzzled, the sinister-sounding 'Time to Live' field is 
simply the place used to specify how long, in seconds, a packet is allowed to 
persist in the Internet before being discarded by a router or a host. The 
maximum value is 255 seconds, and the current default value is 32.

The main point to note is that the protocols which underpin the Net have to 
specify things at a very detailed (and, to humans, tedious) level. But once 
they are agreed and tested, they can then become effectively invisible to us, 
the users, because computers handle them effortlessly in the background.
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4.4 TCP/IP and your computer

 

You may be wondering how all this information about the TCP/IP family of 
protocols relates to you and your computer. The purpose of this page is to 
explain in general terms how TCP/IP is implemented on your machine.

We have already established that any computer connected to the Internet 
has to 'speak' the language of the network's protocols. If you are browsing 
this page online, then your machine is running TCP/IP software - it was 
launched unbeknownst to you when you initiated a dial-up connection.

In the early days of the Net, TCP/IP software had to be obtained separately 
or written specially for the operating system of a specific machine. For 
example, in 1991 a user would have had to pay over $150 for a PC version 
of TCP/IP. But nowadays it comes bundled with Windows, the various 
flavours of Unix, Linux, and the Apple Macintosh operating systems.

Other Internet protocols being run by your computer at the moment are:

 

 

the Point-to-Point Protocol (PPP), which governs the transmission of IP 
packets over serial lines like the one running from your modem to your 
ISP's modem

 
the Hypertext Transfer Protocol (HTTP) which is what governs the fetching

 
and perhaps other protocols like the Simple Mail Transfer Protocol 
(SMTP) which regulates e-mail.

 

In A Brief History, Chapter 10, we saw how the original version of TCP was 
eventually split into two protocols - one (IP) to handle addressing of packets, 
the other (TCP) to deal with their assembly and disassembly. The design 
philosophy behind this was the belief that it was better to have specialized 
protocols that each did one job and co-operated with one another rather 
than trying to design one, all-embracing monolithic protocol that tried to do 
everything. The merits of this modular design philosophy seem obvious to us 
with hindsight - but then so do most good ideas.
 

The layered model of communications

 
The modular approach leads engineers to represent communications 
protocols (including Internet protocols) in 'layers', like this:
 

Layer Function 

Application Deals with applications programs used by the end-user 



Transport Deals with the disassembly and reassembly of packets, error 
detection and correction, etc. 

Network Deals with the addressing of packets 

Link Handles the transmission of bits through the communications 
channel 

 

Packets travel vertically up and down through the layers. The various 
protocols which operate at each level do their stuff with the packets as they 
arrive and then pass them on to the next layer/protocol.

For this reason, the TCP/IP software running on your computer is often 
called a 'TCP/IP stack'. When you're communicating with the Net, packets 
are going up and down through the stack.

A stack is layered like this:

 

Layer Protocols operating at this layer 

Application SMTP, HTTP, FTP, Telnet 

Transport TCP 

Network IP 

Link PPP 

 

The bottom layer - the Link - is responsible for communicating with the 
hardware which connects your machine to the Net. In my case it's the 
Ethernet card which connects me to the university's local area network and 
thence via a router to the Net. If you are using dial-up access the hardware 
is the modem.

The next layer up - the Network layer - is responsible for figuring out how to 
get packets to their destination. This is where IP lives. It gives no guarantees 
about whether packets will get through, it just decides where they will be 
sent.

Above the Network layer is the Transport layer, where TCP resides. Its job is 
to ensure the reliability and integrity of messages and process them to and 
from the Application layer above.

At the top of the stack is the Application layer. This is where you - the user - 
interact with the network. The protocols which reside at this level - SMTP, 
Telnet, FTP, HTTP - are embedded in the particular applications programs 
you use to send and receive e-mail, log in to remote machines, transfer files 
or browse web pages.



 

How a stack works

 

A TCP/IP stack works by passing packets up and down from layer to layer. 
Each layer does something to the packet in order to achieve its allotted 
purpose. Mostly this involves adding headers to, or stripping headers from, 
packets.

As a simple analogy, think of what courier services like DHL, FedEx or UPS 
do when you give them a parcel to deliver. They immediately put it into one 
of their specially designed envelopes or containers and then send it through 
their system to its destination. But suppose that for some crazy reason you 
specified that you wanted DHL, FedEx and UPS to transport your parcel in 
relays.

First DHL would place the parcel in one of their envelopes and deliver it to 
FedEx. They would then insert the (DHL) parcel into a FedEx envelope and 
pass it to UPS who would.... Well, you get the idea. And when the parcel 
eventually got to its destination, the whole process would go into reverse.

Something like this goes on in a TCP/IP stack.

 

 

For incoming packets the procedure goes like this:

The Link layer takes packets from the network wire (Local Area Network or 
modem), strips away any link layer header information (e.g. Ethernet 
information) and hands them on to the Network layer. If you are puzzled by 
packet headers revisit Anatomy of a packet.

The Network layer (where IP resides) has a simple task with incoming 
packets. It checks to see if a packet is corrupted and, if it is, discards it. If the 
packet is okay the Network layer passes it on to the Transport layer.

The Transport layer (where TCP resides) checks to see if the packets have 
arrived in the order in which they were sent - and reassembles them in the 
correct order if not. If a packet is missing (e.g. because IP has rejected it as 
corrupted) it requests re-transmission. When the complete set of packets 
has been assembled, TCP passes them up to the Application layer.

 

 
It might help you to understand more fully how TCP/IP works if you look at 
the following animation. This explains the TCP/IP protocols and, in 
particular, what happens within the Transport and Network layers.
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4.5 Exercise - addresses, packets and routes

Outline

 
The aim of this exercise is to give you a personal feel for this technology of 
IP addresses and packets in action.
 

Outcomes
 This exercise helps you to:

 

 
see the unique IP address assigned to your machine when you're logged 
on to the Internet;

 
look at a server which traces the route taken by a packet sent from your 
computer to another on the Internet;

 
conduct a small experiment to see how long it takes to get a packet from 
your machine to computers elsewhere on the Internet.

 For this exercise you will have to be online.
 

Background

 

Software exists which can provide a fascinating graphical illustration of the 
route taken by test packets during transmission from one end to the other of 
a TCP/IP network (in other words from your computer to a chosen 
destination). You are going to connect to one and see what information you 
can find about the route taken by packets of information transmitted across 
the Internet.

The one I want you to try is a particularly easy-to-use service providing a 
clear graphical traced route - the VisualRoute server in, Surrey, England.

 

The activity

 
Connect to the VisualRoute server. Please note that you have to register to 
use the online tool by giving your email address. That registration is free but 
does subscribe you to their newsletter.
 

 

When you connect to the VisualRoute server website, you can click the 
'Start Trace' button to display the IP address of your computer in the 'Enter 
Host/URL:' box. It is a numeric address such as '131.111.163.59'. This is the 
unique Internet address currently assigned to your computer. No other 
machine on the Net can have this address, and when you send out a packet, 
the IP layer in your TCP/IP stack places this number in the 'Source Address' 
field in the header which it places on the packet. Make a note of the IP 
address of your machine.
 

http://visualroute.visualware.co.uk/
http://visualroute.visualware.co.uk/


 

If you have time, it would be worth repeating this exercise the next time you 
log in. You may find that your machine now has a different IP address rather 
than a static one. Most ISPs have a batch of IP addresses assigned to them, 
and their server allocates addresses from this batch as machines dial in.
 

 

Next, enter the URL of a website in the UK or USA to which you are going to 
send test packets (for example, the New York Times server would be 
entered by typing 'www.nyt.com') and press Enter on your keyboard. The 
Report table expands to give you:
 

 
the number and IP addresses of all the separate computers involved in 
passing on the test packets to their eventual destination

 the percentage loss of information
 the location of the various nodes and networks involved
 the time in milliseconds (ms) for each 'hop'
 a map showing the route of the packets across the world.

 

If you have the time and inclination, it would be worth repeating this exercise 
at different times of the day, especially mid-morning (before the USA goes to 
work), and early in the evening (when the USA is busy) and comparing the 
time taken and any differences in the routes used.
 

 

You could also repeat the process for other addresses across the world, or 
for a target address nearer to home, such as the Arab OU (www.arabou.org) 
or the Arab World Search Engine (www.awse.com).

Finally, by clicking on the 'Start Trace' button when the URL box is empty 
and ticking the 'Show Details' box, you can trace the route and time taken for 
test packets to be sent from the VisualRoute server in the UK to your own 
computer.
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4.6 From ARPANET to Internet - summary

 
In A Brief History, Chapter 10 'Casting the Net', you've seen how the 
prototype Internet was put in place. This involved:
 

 
computers acting as 'gateways' for transferring information between 
networks;

 the TCP/IP protocols allowing almost any network to 'talk' to any other;
 technology such as 'Ethernet' maximizing transmission capability.

 

However, the availability of communications hardware and software alone 
does not account for the exponential growth of the Internet. So how did this 
come about? The main early users of the system were the the scientific and 
academic community. They brought a culture of co-operation that 
encouraged the sharing of ideas to constantly improve the performance of 
the Internet. And in the wider community in general there was a thirst for 
communication that was encouraged by, and drove, the rapid expansion of 
the Internet into the 'never-ending worldwide conversation' (A Brief History, 
page 193) it has become.
 

 
In the next section we will consider the technologies that allowed the Internet 
to become a medium for mass communication. We will also look at the 
culture which grew up around the Internet and encouraged its development.
 

Further reading 

 

If you want to read more about the topics covered in this section, take a look 
at the following sources. Please note, however, that you are not required to 
look at these sources and, if you are pressed for time, you should delay 
looking at them until after you've finished the course.
 

Books

 

Hiltzik, M.A. (2000) Dealers of Lightning: Xerox PARC and the Dawn of the 
Computer Age, HarperCollins, New York.

Lynch, D.C. and Rose, M.T. (1993) Internet System Handbook, Addison-
Wesley, Reading, Mass.

This is the definitive print source.

 

Websites
 Internet Experiment Notes (IEN) archives.
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5.1 Mass networking and its culture - introduction

 

In this section we will examine the ideas, personalities and institutions which 
contributed to the growth of the Internet. In addition we will look at how the 
distinctive culture of the early users of the Internet increased the speed and 
range of its growth.
 

 

You will be asked to read a number of extracts from Chapters 11 and 12 of 
A Brief History, which deal with the spread of 'alternative networks'. Later in 
the section there is a segment on the Open Source movement, examined in 
Chapter 13. This segment looks at some interesting developments in 
software engineering which have emerged from the Internet culture and 
which might have implications for the future development of the Internet. 

Chapter 11 The poor man's ARPANET explores the development of the 
UNIX operating system. By separating the core of the operating system 
('kernel') from the other programs needed to run a computer, and by 
rewriting it in a high-level language ('C') which was more accessible, UNIX 
was easy to reconfigure for different types of hardware, making it 'portable'. 
Its licence included the right to alter the source code and share changes with 
other licensees. In order to share improvements a program (UUCP) was 
developed to allow one computer to call another and transfer software 
updates automatically. A rapid-access newsletter (Usenet News) allowed the 
community of UNIX users to exchange data and information in a democratic 
and uncensored way. This quickly grew into an enormous set of global 
conversations on a diverse range of topics.

Chapter 12 The Great Unwashed describes the emergence in the late 
1970s of a number of standalone 'bulletin board' message systems based 
on the PC and file transfer software, which meant that e-mail was becoming 
available to increasing numbers of 'ordinary' computer users. In the early 
1980s a program called Fido created a network based on bulletin-board 
technology. Fidonet grew rapidly, run by enthusiasts even further removed 
from control by governments and multinationals than the Internet.

Chapter 13 The gift economy considers the culture within which early 
computer science development took place - source code was cooperatively 
written, freely shared and always regarded as being in the public domain. 
When commercial companies started to try to profit from licensing use of 
their software there was a reaction among the research community. The 
Free Software Foundation was set up to protect the right to access source 
code, alter it and share changes with others - a principle they called 
'copyleft'. In addition, attempts were made to create an alternative to the 
now copyright protected UNIX operating system. Out of these efforts 
emerged Linux, which grew to have more than 10 million users and 10 000 
active programmers debugging it and improving its performance - part of 
what came to be called the Open Source movement.



 

 

We start by looking at the development of two key 'alternative' networking 
systems which were outside the ARPANET-Internet milieu in the period 
1975-1983.

The two we will study are:

 

 
Usenet News: the global system of discussion groups which for many 
people still embody the authentic spirit of the Internet;

 
Fidonet: the network which was built by hobbyists and enthusiasts as an 
alternative to the Net and which emerged from Bulletin Board technology.

Why are these alternative networking stories relevant?

 

It's important to remember that the original ARPANET/Internet community 
constituted a pretty exclusive social group. Its members belonged to top-
rank research laboratories which enjoyed massive government and 
industrial funding. To some extent, the group's ethos was shaped by the fact 
that much of the work was supported by an agency with strong military 
connections (ARPA was, after all, a part of the US Department of Defense).

Although the original networking community included a good many 
individualists and strong personalities, its collective ethos was rather sober 
and politically conservative. And the group's use of the Network for social or 
extra-curricular communication was fairly tame. There was, for example, 
very little in the way of political discussion on the ARPANET, for obvious 
reasons.

When one looks at today's Internet, with its anarchic cacophony of disparate 
views, diverse interests and ungovernable passions, it is hard to see how 
such a social organism emerged from the original ARPANET community.

The catalyst which triggered the change was Usenet News, because it 
brought to networking large groups of people who felt that the proper 
function of the Net was to argue, discuss and enthuse about all the topics 
that people are interested in.

Usenet emerged from the community of researchers and programmers who 
used the UNIX operating system (introduced briefly in Module 1). In order to 
understand why this community functioned in such a communicative, 
cooperative way, it is necessary to know something about UNIX, the multi-
user, time-shared operating system which dominated their professional lives. 
This is where we start the next segment.
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Module 2 Section 5 

5.2 Growth of alternative networks

 
In this segment you are asked to read a number of short extracts from 
Chapters 11 and 12 of A Brief History. Together these extracts cover:
 

 
The UNIX multi-user, time-shared operating system which was the basis 
of the Usenet News network.

 
UNIX-to-UNIX-Copy Program (UUCP) - the program which enabled two 
UNIX machines to communicate and share files, and which made Usenet 
possible.

 The evolution of Usenet News.

 
The way the burgeoning collection of News (discussion) groups was 
structured, the way that structure evolved and the distinctive sub-culture it 
created.

 A brief history of Fidonet.

A brief history of UNIX

 
The UNIX operating system was created at Bell Labs, the central research 
and development facility of AT&T. Like many other great inventions, it came 
about more or less by accident.
 

 Do Read A Brief History Chapter 11 pages 169-177.
 

 
So the UNIX operating system spread rapidly among computer science 
departments around the world for a number of reasons:
 

 
it was the only powerful operating system which could run on the 
inexpensive minicomputers used in most universities

 
because the source code was included, and the AT&T licence included 
the right to alter the source code and share changes with other licensees

 
it was written in a high-level language which was easy for computer 
scientists to understand, and small enough to be understood in its entirety 
by students, who could thus contribute to its continuing improvement.

The UUCP program

 

With the continual extensions and improvements to UNIX being made by its 
users, a need arose to incorporate these changes into updated versions and 
distribute them to the UNIX community. This was achieved with the 'UNIX-to-
UNIX copy program' (UUCP). This allowed one computer to call another and 
transfer software updates automatically down the line.
 

 Do Read A Brief History Chapter 11 pages 177-179.
 



 
So, thanks to UUCP, the community of ordinary UNIX users were able to 
start talking to each other via a system increasingly controlled by the users 
themselves.
 

The evolution of Usenet news
 Do Read A Brief History Chapter 11 pages 180-181.

 

 

The growth of Usenet as recorded on page 181 of A Brief History is steady 
and continuing. For a more up-to-date picture visit Hobbes' Internet 
Timeline, click on 'Growth' from the menu at the top, then scroll down until 
you come to the figures for 'USENET Growth'. You'll notice some small 
differences from the figures quoted in A Brief History but the underlying 
pattern is identical.
 

Usenet structure and culture
 Do Read A Brief History Chapter 11 pages 181-184.

 

 

This unplanned explosion of communication on the Internet represented by 
Usenet illustrates a significant lesson about innovation. Some of the most 
important uses and benefits of an innovation are often 'spin-offs' not 
intended or anticipated by those who create them. The first steam engines 
were not used for transportation but to pump water from mines. Thomas 
Edison expected his phonograph to be used for 'serious' purposes like 
recording messages at work, or the last words of the dying, rather than as 
the form of entertainment which quickly became its main use. And the most 
widespread application of the Hovercraft principle is in hover lawn mowers!

In the context of this story, e-mail was a spin-off which surprised its 
sponsors and came to dominate the ARPANET. And Usenet News was 
intended to be a utilitarian device for exchanging information about problems 
and solutions within the user community, rather than the 'never-ending 
worldwide conversation' it evolved into.

But Usenet was created by people who had access to networked 
minicomputers - which generally meant students and academic staff at 
universities, or researchers in industrial laboratories and business firms. 
Anybody outside those rarefied circles was therefore, by definition, excluded 
from the delights of these early examples of conferencing and e-mail.

The arrival of the personal computer in the late 1970s brought with it a new 
community of people who were technically expert, but effectively excluded 
from the ARPANET/Usenet environment. We met these pioneers of the PC 
movement in Module 1. It was inevitable that these 'early adopters' of the 
new technology would eventually seek to create a networking system of their 
own. This was Fidonet. (The concept 'early adopters' is explained in a 
resource page on 'Diffusion of innovations' which you can read at the end of 
this segment, if you have time.)

http://www.zakon.org/robert/internet/timeline
http://www.zakon.org/robert/internet/timeline


 

The history of Fidonet
 Do Read A Brief History Chapter 12 pages 185-190.

 

 
Picture - Cartoon - A dog clicking away furiously at a keyboard on a 
multimedia PC says to a smaller worried looking dog, 'The microphone is so 
you can go to Internet chat rooms and bark at strangers.'

 [Source: Courtesy of Randy Glasbergen. © 1998 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

 

This 'amateur' network embodies the spirit of enthusiastic exchange of 
information and opinions which characterizes much of the traffic on the 
Internet. It is also an example of how some of the research community 
values of openness, cooperation and non-hierarchical relationships which 
started the spread of the early Internet have been taken up by increasing 
numbers of users.

Finally, the next extract from A Brief History gives a short account of an 
attempt by the US Government to censor the Internet. However, the key 
point of this extract is that in the summing-up of their judgement that this 
attempt was unconstitutional, the judges managed to capture the essence of 
the Internet and its culture very well.

 

 Do Read A Brief History Chapter 12 pages 190-193
 

 

It is important to bear in mind the 'digital divide' both within developed 
countries and between developing and developed countries, where 
participation in the Internet is dependent upon access to the necessary 
technology. Nevertheless, it is still relatively straightforward for large 
numbers of people to join in this global conversation described by Judge 
Dalzell. He also described the Internet as 'the most participatory form of 
mass speech yet developed'. The combination of enthusiastic users and the 
Net's cultural values have been key factors in the spread of the Internet from 
its early exclusive users to the medium for mass communication it has 
become.
 

Further reading



 

If you want to read more about this topic, here are some sources. 
Please note, however, that you are not required to look at these 
sources, and if you are pressed for time you should delay looking at 
them until after you have finished the course. 

Diffusion 

If you have time, you might like to consider the process whereby innovative 
ideas such as Usenet, or indeed the Internet itself, become adopted by 
increasing numbers of people. This process is known as diffusion.

Usenet 

Google provides a web interface to Usenet. You can get a flavour of the 
'never-ending worldwide conversation' taking place on the Internet by 
clicking on Google and the 'Groups' link. This takes you to a hierarchy of 
Usenet discussion groups, such as a link to the 'rec.' groups covering topics 
on games, hobbies, sports and so on. You can follow these links down into 
specific discussion groups. Alternatively, you can search on a specific topic 
which might interest you and read any messages you might find.
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Source code

 

'Source code' is computer-speak for a program written in a high-level 
language like C or Pascal. In order to understand what it means and why it's 
important in the Open Source movement we need to first delve into what's 
involved in programming a computer.
 

Machine code

 

The Central Processing Unit (CPU) which is at the heart of any computer 
system is a fiendishly complex device made up of millions of exceedingly 
simple devices, namely on-off switches called transistors. Any computational 
task - whether it is calculating your mortgage payments or reformatting a 
word-processing document or printing an e-mail message - is ultimately 
carried out by these switches. This may seem strange but it's true. The CPU 
works by moving binary numbers from one virtual location (called a register) 
to another, performing some simple operation (addition, say) on the 
numbers and moving the result into another register. It might take 100,000 
separate operations to accomplish even a simple computational task, but the 
switches don't care and they never get tired or overcome by the tedium of it 
all.

The only 'language' the CPU understands is binary code - 1s and 0s. 
Instructions couched in this way are sometimes called machine code. 1s 
correspond to 'on' settings for the switches, 0s to 'off'. In principle, you could 
issue instructions to the CPU by writing the binary code. In the early days of 
computing, this is effectively what people had to do. The only advantage it 
gave them was total power over the CPU because they were able to dictate 
exactly how it should perform computational operations.

 

Assembly language

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/1C3C5797-953F-4F3E-A9E5F4A4C46C3335print.cfm


 

But writing Machine Code is unutterably tedious work and humans are not 
very good at it. So from the earliest days of computing there was a search 
for more efficient ways of instructing the CPU to do what one wanted.

The first fruits of this was a higher-level language which enabled the 
programmer to write instructions in a more human-friendly format. It was 
called Assembly Language. A program written in Assembly Language is a 
set of instructions of this general form:

[Label:] Mnemonic [Operand] [;Comment]

The Label provides a way of identifying a particular instruction (line) in the 
program.

The Mnemonic is a two- to six-letter acronym for the desired CPU instruction.

The Operand tells the CPU where to find the data on which it is to carry out 
the instruction.

The Comment enables the programmer to add some words to make the 
program easier to understand (and easier for others to maintain).

Here's an example of an actual Assembly Language instruction for the Intel 
8088 CPU:

GETCOUNT: MOV CX,DX ; INITIALIZE COUNT

This tells the CPU to copy the contents of the DX register into the CX 
register.

Now of course the CPU doesn't understand 'MOV', so in order for this line in 
the program to have some effect, it has first to be translated into Machine 
Code. For Assembly Language programs this is done by a special program 
called an Assembler which takes the Assembly Language instructions and 
translates them into the binary stream which is the Machine Code.

 

Higher-level languages



 

Assembly Language has its attractions. Some programmers love it because 
it enables them to be close to the machine without actually becoming a 
binary-speaking zombie. People who write games software, for example, 
often program in Assembly Language because it enables them to exploit 
quirks of individual CPUs to produce better performance. Programs written 
in Assembly Language are usually quicker, slicker in execution and smaller 
in code-size and memory usage than those written in higher-level languages.

Against that there is the problem that Assembly Language is not exactly 
human-friendly. Some people take naturally to arcane mnemonics and the 
intricacies of CPU registers and so on, but most do not. For that reason so-
called 'high-level' languages were developed. These enabled programmers 
to specify what they wanted the computer to do in terms that were closer to 
everyday usage (though still far removed from natural language).

C is such a language. I have dwelt on it in Module 2 because it was the 
language in which UNIX was written, but there are lots of other high-level 
languages - FORTRAN, ADA, Pascal, Smalltalk, LISP, FORTH - the list is 
endless.

Here is a simple C program:

Main()

{

printf("hello, world"\n);

}

The term 'printf' is a C function (a specially written sub-program) which 
outputs whatever it finds between the brackets to a printing device. The 
characters '\n' instruct the printer to output a new line after printing 'hello, 
world' . Programmers call programs of this type Source Code, for reasons 
which will become clear in a moment.

Now of course the CPU cannot execute this program in its present form, any 
more than it can understand Assembly Language, so again there has to be a 
special program which translates it into Machine Code. The special program 
is called a compiler. It takes as its 'source' the C-program, translates it 
according to all kinds of complicated rules which have been built in by the 
compiler's designers, and outputs an executable or binary file which the 
CPU can understand and execute.

 

Why is source code important?



 

For many users, the binary code is all they want - they just need something 
they can run. But if you're a programmer who's seeking to change or 
improve the program, the binary code is more or less useless because you 
cannot 'reverse engineer' the source code from it. (Remember you 
encountered the idea of reverse engineering in Module 1.) In other words, 
you cannot deduce from the binary code what the original instructions were.

Suppose, for example, you didn't want the program to print 'hello, world' but 
'T171 is grossly overloaded'. If you have acccess to the source code it's a 
cinch. You just modify the code to read:

Main()

{

printf("T171 is grossly overloaded"\n);

}

Having done that, you re-compile it and execute it. If you only have access 
to the binary code, you cannot do this. This is why Richard Stallman and the 
UNIX community were so upset when access to the UNIX source code was 
denied by the new licensing arrangements following the break-up of AT&T, 
and why Linux has proved so popular ever since.

 

Recommended reading
 Module 1's segment on Reverse engineering.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Diffusion of innovations

 

A new product or technological innovation cannot be said to have much 
commercial or social importance until it has been adopted by a significant 
proportion of its potential users. The process whereby innovations come to 
be used by/sold to increasing numbers of people until they are in 
widespread use is known as diffusion.

Theories of diffusion are usually based on the spread of individual products, 
for example mobile phones, and are used by companies to plan sales, 
marketing and advertising for their new products. However, the development 
of the various pieces of hardware and software which collectively combined 
to make the Internet do fit into the theory of diffusion to some extent, so it's 
worth briefly examining the ideas behind the theory here. I'll use the 
development of the UNIX operating system as an example to illustrate the 
theory, but you might like to think about the extent to which other innovative 
Internet developments might fit.

The rate and extent of diffusion depend on two main factors:

 

 
●     the characteristics of the innovation itself
●     the characteristics of the potential adopters of the innovation

 

The innovation

 

According to the author of a classic text on diffusion (Rogers, E.M. (1995) 
Diffusion of Innovations, 4th edition, The Free Press New York) there are 
five key characteristics of innovations which influence the speed with which 
they are taken up and the extent of their success:
 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/B3D07C02-9062-4464-89F064D64030835Bprint.cfm


 

●     Relative advantage. The innovation must be perceived as being 
better than what it supersedes, or must allow the user to do 
something they couldn't do previously. The greater the perceived 
relative advantage, the more rapid an innovation's rate of adoption. 
(In the case of UNIX it was the only powerful operating system which 
could run on the relatively inexpensive minicomputers available to 
most users at the time.)

●     Compatibility. An innovation which fits in with the prevailing values 
of the community of users/potential adopters will be adopted more 
rapidly than one which doesn't. (With UNIX, the source code was 
included and the AT&T licence included the right to alter the code 
and share changes with other licensees, which was compatible with 
the cooperative working values of the academic/research community 
into which it spread.)

●     Complexity. New ideas that are perceived as straightforward to 
understand and use will be adopted more rapidly than those 
perceived as difficult. (Although most of us conventional users might 
find operating systems well beyond our level of technical 
understanding, for those in the computer research community the fact 
that UNIX was relatively small, and written in a high-level language, 
meant that it was not complex for many of its potential users.)

●     Trialability. An innovation which can be tried out by its potential 
users represents less uncertainty to the people considering it for 
adoption and makes them more likely to become users. (With the 
features of UNIX making it a perfect teaching and research tool in 
universities, increasing numbers of computer science students had 
experience of using it, making it more likely they would also use it 
after they had graduated.)

●     Observability. The easier it is for people to see the results of an 
innovation the more likely they are to adopt. (With UNIX, according to 
John Naughton, spreading 'like wildfire through the world's computer 
science departments' (A Brief History, p.176), it was increasingly 
easy for potential users within, and in contact with, that community to 
see the benefits of UNIX.)

 

The adopters

 
A common pattern for the diffusion of innovations is represented by the 'S-
curve'.
 



 

 

 

 

From a slow take-up by a small number of early users, the rate of adoption 
then accelerates as the majority of users acquire the innovation, then begins 
to tail off as the last group of potential users finally gets around to obtaining 
the new product.

Baker (Baker M.J. (1983) Market Development: A Comprehensive Survey , 
Harmondsworth: Penguin) identified five categories of purchaser/user in this 
process: innovators, early adopters, early majority, late majority and 
laggards.

 

 

 

 



 

Innovators and early adopters are the individuals and organizations who are 
most receptive to new ideas. They have certain characteristics in common - 
they are usually younger, more affluent, higher status, more willing to take 
risks and are better informed than other categories of user. They tend to rely 
on personal communications for information about new products. (The 
computer research community involved in the early stages of the 
development of UNIX, and the Internet in general, seems to fit into these two 
categories.)

The early and late majority tend to rely on the media and advertising for 
picking up information about a product. The more cautious might wait until 
they are convinced that an innovation has become established and stable 
before committing themselves to 'buying-in'. (This doesn't apply neatly to the 
case of UNIX, although those who became 'mere' users rather than also 
contributing to its development might be regarded as part of the 'majority'. 
It's interesting to think how this applies to the diffusion of the Internet as a 
whole though. It might be argued that most of us who've started to use the 
Internet in recent years are part of the majority - possibly the 'early majority' 
but it might still be too soon to tell!)

Finally, 'laggards' acquire an innovation near to the end of its life cycle. In 
the case of a conventional product this might be shortly before it is replaced 
by a 'new, improved' version of itself, or by something quite different. In the 
case of an innovation as large and potentially widespread as the Internet it's 
impossible to say how close we might be to the end of its diffusion. If it 
keeps evolving then its life 'cycle' might be a spiral and it might not be 
possible to identify an end point!

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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5.3 The Open Source movement

 

This segment is about some interesting developments in software 
engineeering which have emerged from the Internet culture and which are 
currently attracting a great deal of interest. Underlying these developments 
are fundamental principles from the early days of computer science 
development that nothing was secret, that problems existed to be solved 
collaboratively, that solutions emerged iteratively, and that everything which 
was produced should be in the public domain rather than being privately 
owned.
 

 
This segment is about the origins and rise of the Open Source movement. It 
covers the following topics:
 

 
The genesis of Richard Stallman's Free Software Foundation and the 
significance of source code.

 
The changes in the licensing arrangements for UNIX which followed the 
break-up of AT&T, Richard Stallman's GNU Project and the origins and 
evolution of the Linux operating system.

 
The Open Source programming culture and the significance of the Open 
Source movement.

 

However, before proceeding to look at the rise of the Open Source 
movement, it's important to know something about the established system 
against which this movement was reacting. That is, the system for protecting 
'intellectual property'.
 

Intellectual property

 

Any 'bright idea' with market potential can be a target for unscrupulous 
copying. It is sometimes important for people or companies to establish their 
claim to a particular new product or process and to protect it against 
unauthorized exploitation by others. Intellectual property, often known as IP, 
allows for the ownership of the outcome of people's creativity/innovation in 
the same way as they might own physical property. There are different forms 
of legal protection to guard against the copying of IP. Some of these have to 
be applied for and granted by governmental bodies, but some such as 
copyright arise automatically, without any registration, as soon as there is 
some form of record of what has been created.

The four main forms of IP protection are:

 

 
patents for inventions - new and improved products and processes that 
are capable of industrial application

 
trade marks for brand identity - words or symbols used to distinguish 
goods and services from rival traders in a similar field



 
designs for shape and appearance - either functional or aesthetically 
pleasing articles or surface decoration, pattern or ornament

 
copyright for literary and artistic material such as music, films, sound 
recordings and broadcasts, including software and multimedia

 

Patents 

The most well known of these is the patent which protects new inventions or 
technological developments. Patents are a means by which inventors are 
granted, by the State, exclusive rights to make, use or sell a new invention 
for a limited period (16-20 years in most countries) in exchange for agreeing 
to make public the details of their invention. The inventor secures a 
temporary monopoly protected by law, and the State secures an addition to 
the body of technological knowledge which encourages progress and wealth 
creation. A patent application contains a detailed description of the invention 
and the reasoning which led to it, and often contains background information 
on previous related technology (known as 'prior art'). Thus patents provide 
an enormous amount of technical information which is used by many 
individuals and companies. (The word 'patent' comes from the Latin 'litterae 
patentes' or 'open letters', meaning an official document that was open to 
inspection by all.) In order to be granted a patent, an inventor's product or 
process must satisfy three criteria:

 

 
it must be new - the idea must never have been disclosed publicly in any 
way, anywhere, prior to the claim being filed

 
it must involve an 'inventive step' - the idea must not be obvious to 
someone with a good knowledge and experience of the subject

 

it must be capable of industrial application (using a broad definition of 
'industry' meaning anything not purely intellectual or aesthetic) - it must 
take the physical form of a substance, product or apparatus, or of an 
industrial type of process.

 

A patent application is required to contain a description of the invention in 
sufficient detail to enable it to be produced by a third party. Once granted, it 
gives an invention the legal status of personal property which can be sold, or 
bequeathed to heirs of the inventor. In addition, the owner of a patent may 
authorize others to make, use or sell the invention in exchange for royalties 
or other compensation. However, once granted, copies of the patent 
application are publicly available. It has been known for unscrupulous 
companies to manufacture an invention without permission from the patent 
holder. Individual inventors are particularly susceptible to this kind of 
treatment as patenting is expensive, especially if world-wide protection is 
needed, and the only means of protecting patent rights if they have been 
infringed is via the courts. While large companies might be in a position to 
take such legal action, few individuals can afford it. Ron Hickman, the 
inventor of the Workmate portable work bench, spent more than $1 million in 
fighting infringements of his patents as part of his agreement with Black & 
Decker, to whom he had licensed production of this invention.



Patents are not granted for certain categories of 'invention' such as a 
'discovery', a scientific theory or mathematical method, or an artistic creation 
such as a literary, dramatic or artistic work, the presentation of information, 
or a computer program (though this can be protected by copyright). Such a 
list of exclusions varies in different countries though; at the time of writing, in 
the UK, one cannot patent computer programmes, new plant varieties, or 
human DNA, whereas patenting is allowed on some of those categories of 
'invention' in the USA. The increasingly rapid growth of research into 
biotechnology has led to much discussion of what should be patentable in 
this area. Patent legislation is still catching up with scientific and 
technological development, so it's an area which continues to change.

 

 

Copyright 

The key form of protection for intellectual property in the context of the 
development of the Internet is copyright. This is a right which, unlike 
patents, does not involve a formal registration process. Copyright comes into 
effect as soon as something that can be protected is created and 'fixed' in 
some way, such as on paper, on film, via sound recording, as an electronic 
record on the Internet. Copyright does not protect ideas, but protects the 
way the idea is expressed in a piece of work, including computer programs.

Copyright applies to a wide range of material, such as literature, art, music, 
sound recordings, films and broadcasts, and computer programs. It gives 
the creators of such material economic rights enabling them to control use 
of their material, for example to prevent: copying; adapting; issuing; renting 
and lending copies to the public; performing in public; broadcasting; use on-
line. Copyright also gives moral rights to be identified as the creator of the 
material, and to object to its alteration or derogatory treatment.

The purpose of copyright (as with patents) is to allow creators to gain 
economic rewards for their creativity and so encourage others to be creative 
and to develop new material. Copyright material is usually the result of 
creative skill, significant labour and investment, and without protection it 
would often be very easy for others to benefit from someone else's creativity 
and effort.

However, as with patents, the only means of protecting copyright if it has 
been infringed is via the courts, usually where the infringement has taken 
place. In the case of an infringement via the Internet this could be almost 
anywhere in the world, and even discovering the infringement might be 
difficult.

Most individual inventors/creators find life is easier if they sell their 
intellectual property rights to a company. Likewise companies would often 
prefer to profit from being first to the market with an innovation, hoping to 
capture a large market share to deter rivals rather than enter into the 
expensive business of infringement proceedings.



 

 

Secrecy versus openness 

With new ideas there is often a tension between whether to keep them to 
yourself or whether to share your ideas with the world. The very act of 
registering a new idea, such as a patent, reveals its details to anyone who 
cares to examine the applications lodged with the Patent Office. 
Alternatively, an inventor may decide to keep secret the details of an 
invention and its manufacture rather than revealing how it works via a 
patent. But if a patent hasn't been taken out, the technique of 'reverse 
engineering', whereby a new product is analysed in minute detail by a 
commercial rival, ususally means that most secrets cannot be kept for long. 
And the act of publishing ideas on the Internet or releasing a piece of 
software for public use opens up the possibility of uncontrolled use by others 
despite the apparent protection of copyright.

But all of the above assumes a commercial model - that the originator of a 
'bright idea' wants to profit from its exploitation. There are other situations 
where a non-commercial model operates - where an originator is happy for 
others to closely examine and suggest improvements to the original concept; 
where profit is not a motivating factor but finding more 'elegant' solutions to a 
problem is more important. We saw this in the previous segment with 
respect to the development of the UNIX operating system. And there is 
another example here in this segment with the growth of the Open Source 
movement and the 'copyleft' licensing system.

 

Richard Stallman and the Free Software Foundation

 

The next extract from A Brief History recounts how one member of the 
computer programming community reacted against the increasing 
commercialization and protectionism of the computer industry. The 
discovery that it was software which sold hardware rather than vice versa 
further reinforced the notion that the intellectual property embodied in a 
program could be exceedingly valuable. As software became commercially 
important, companies began to copyright their software and keep secret the 
source code at its heart. This ran counter to the 'cooperative improvement' 
culture of the early users of the Internet. In reaction to this and in an attempt 
to preserve the research culture of openness, Richard Stallman launched 
the Free Software Foundation, based on a new 'copyleft' licensing system.
 

 Do Read A Brief History Chapter 13 pages 194-199
 

UNIX, GNU and Linux



 

As you saw in Section 5.2, the UNIX operating system was one of the key 
pieces of software at the heart of the development of the Internet, and a 
symbol for the practice of constantly making and distributing improvements 
to source code. When this became a commercial product and thus subject to 
protection from alteration, it sent a shockwave through the computer 
research community. The challenge was taken up first by Richard Stallman 
(again) and then, with greater long-term success, by Linus Torvalds and 
others. Between them they developed an alternative operating system 
based on cooperative development and the copyleft principle. Collectively 
this approach became known as the 'Open Source' movement.
 

 Do Read A Brief History Chapter 13 pages 199-204
 

Significance of the Open Source movement

 
Finally, let's reflect on the key factors behind the Open Source movement 
and consider its significance.
 

 Do Read A Brief History Chapter 13 pages 204-207
 

 
In the last few years, the Open Source movement has attracted a great deal 
of attention in the computing industry and the media. The increased visibility 
of Open Source software is a product of several factors:
 

 
As you saw in Module 1, the current dominance of Microsoft in the 
software market has been challenged by the US Department of Justice.

 
The decision in January 1998 by Netscape to release the source code of 
their browser.

 
The discovery (by the mass media) of Linux, and its subsequent adoption 
in corporate applications.

 
Promotion of the benefits and philosophy of the Open Source movement 
by influential figures such as Eric Raymond. This is similar to the 
'evangelical' promotion of the Apple Macintosh described in Module 1.

 
The realization that many key pieces of networking and web server 
software are in fact Open Source creations.

 

For some, the cooperative, altruistic ethos of the movement provides an 
attractive antidote to the prevailing commercialism of the computer industry. 
For others, the technical excellence of some Open Source software is 
reassuring because it suggests that perhaps this is a better way of 
producing high-quality software than the 'privatized' methods of commercial 
companies.
 

Further reading



 

If you want to read more about this topic, here are some sources. 
Please note, however, that you are not required to look at these 
sources, and if you are pressed for time you should delay looking at 
them until after you have finished the course. 

Intellectual property 

You can find out more about intellectual property and its protection on the 
following websites:

UK Intellectual Property on the Internet 

The Patent Office 

Free Software Foundation 

The Free Software Foundation 

Article about Richard Stallman in Salon magazine's website 

UNIX, GNU and Linux 

AT&T's Corporate History 

'Family tree' showing evolution of UNIX 'dialects' 

The GNU Public License 

The Minix Information Sheet 

The Linux Home Page 

WWW 

An excellent introduction to the Open Source movement is Chris diBona, 
Sam Ockman and Mark Stone (eds.), Open Sources: Voices from the Open 
Source Revolution, O'Reilly, 1999.

Harvard OpenCode manifesto.

The Apache Foundation 

The GNOME desktop project 

http://www.intellectual-property.gov.uk/
http://www.patent.gov.uk/
http://www.gnu.org/fsf/fsf.html
http://www.salon.com/21st/feature/1998/08/cov_31feature.html
http://www.att.com/history/
http://leb.net/hzo/ioscount/ix_unix_net_pic.html
http://www.cs.vu.nl/%7East/minix.html
http://www.linux.org/
http://www.oreilly.com/catalog/opensources/book/toc.html
http://www.oreilly.com/catalog/opensources/book/toc.html
http://h2oproject.law.harvard.edu/
http://www.apache.org/
http://www.gnome.org/
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The Gnu Public License

GNU GENERAL PUBLIC LICENSE

Version 2, June 1991 

Copyright (C) 1989, 1991 Free Software Foundation, Inc. 

675 Mass Ave, Cambridge, MA 02139, USA 

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not 
allowed. 

Preamble 

The licenses for most software are designed to take away your freedom to share and change it. By contrast, 
the GNU General Public License is intended to guarantee your freedom to share and change free software--to 
make sure the software is free for all its users. This General Public License applies to most of the Free 
Software Foundation's software and to any other program whose authors commit to using it. (Some other Free 
Software Foundation software is covered by the GNU Library General Public License instead.) You can apply 
it to your programs, too. 

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are 
designed to make sure that you have the freedom to distribute copies of free software (and charge for this 
service if you wish), that you receive source code or can get it if you want it, that you can change the software 
or use pieces of it in new free programs; and that you know you can do these things. 

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you 
to surrender the rights. 

These restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you 
modify it. 

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the 
recipients all the rights that you have. You must make sure that they, too, receive or can get the source code. 
And you must show them these terms so they know their rights. 

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives 
you legal permission to copy, distribute and/or modify the software. 

Also, for each author's protection and ours, we want to make certain that everyone understands that there is no 
warranty for this free software. If the software is modified by someone else and passed on, we want its 
recipients to know that what they have is not the original, so that any problems introduced by others will not 
reflect on the original authors' reputations. 



Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that 
redistributors of a free program will individually obtain patent licenses, in effect making the program 
proprietary. To prevent this, we have made it clear that any patent must be licensed for everyone's free use or 
not licensed at all. 

The precise terms and conditions for copying, distribution and modification follow. 

GNU GENERAL PUBLIC LICENSE 

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 

0. This License applies to any program or other work which contains a notice placed by the copyright holder 
saying it may be distributed under the terms of this General Public License. The "Program", below, refers to 
any such program or work, and a "work based on the Program" means either the Program or any derivative 
work under copyright law: 

that is to say, a work containing the Program or a portion of it, either verbatim or with modifications and/or 
translated into another language. (Hereinafter, translation is included without limitation in the term 
"modification".) Each licensee is addressed as "you". 

Activities other than copying, distribution and modification are not covered by this License; they are outside 
its scope. The act of running the Program is not restricted, and the output from the Program is covered only if 
its contents constitute a work based on the Program (independent of having been made by running the 
Program). 

Whether that is true depends on what the Program does. 

1. You may copy and distribute verbatim copies of the Program's source code as you receive it, in any 
medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright 
notice and disclaimer of warranty; keep intact all the notices that refer to this License and to the absence of 
any warranty;  and give any other recipients of the Program a copy of this License along with the Program. 

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty 
protection in exchange for a fee. 

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the 
Program, and copy and distribute such modifications or work under the terms of Section 1 above, provided 
that you also meet all of these conditions: 

a) You must cause the modified files to carry prominent notices stating that you changed the files and the date 
of any change. 

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from 
the Program or any part thereof, to be licensed as a whole at no charge to all third parties under the terms of 
this License. 



c) If the modified program normally reads commands interactively when run, you must cause it, when started 
running for such interactive use in the most ordinary way, to print or display an announcement including an 
appropriate copyright notice and a notice that there is no warranty (or else, saying that you provide a 
warranty) and that users may redistribute the program under these conditions, and telling the user how to view 
a copy of this License. (Exception: if the Program itself is interactive but does not normally print such an 
announcement, your work based on the Program is not required to print an announcement.) 

These requirements apply to the modified work as a whole. If identifiable sections of that work are not 
derived from the Program, and can be reasonably considered independent and separate works in themselves, 
then this License, and its terms, do not apply to those sections when you distribute them as separate works. 
But when you distribute the same sections as part of a whole which is a work based on the Program, the 
distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to 
the entire whole, and thus to each and every part regardless of who wrote it. 

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; 
rather, the intent is to exercise the right to control the distribution of derivative or collective works based on 
the Program. 

In addition, mere aggregation of another work not based on the Program with the Program (or with a work 
based on the Program) on a volume of a storage or distribution medium commonly used for software 
interchange; or, 

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no 
more than your cost of physically performing source distribution, a complete machine-readable copy of the 
corresponding source code, to be distributed under the terms of Sections 1 and 2 above on a medium 
customarily used for software interchange; or, 

c) Accompany it with the information you received as to the offer to distribute corresponding source code. 
(This alternative is allowed only for noncommercial distribution and only if you received the program in 
object code or executable form with such an offer, in accord with Subsection b above.) 

The source code for a work means the preferred form of the work for making modifications to it. For an 
executable work, complete source code means all the source code for all modules it contains, plus any 
associated interface definition files, plus the scripts used to control compilation and installation of the 
executable. However, as a special exception, the source code distributed need not include anything that is 
normally distributed (in either source or binary form) with the major components (compiler, kernel, and so 
on) of the operating system on which the executable runs, unless that component itself accompanies the 
executable. 

If distribution of executable or object code is made by offering access to copy from a designated place, then 
offering equivalent access to copy the source code from the same place counts as distribution of the source 
code, even though third parties are not compelled to copy the source along with the object code. 

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this 
License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and will 
automatically terminate your rights under this License. 



However, parties who have received copies, or rights, from you under this License will not have their licenses 
terminated so long as such parties remain in full compliance. 

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you 
permission to modify or distribute the Program or its derivative works. These actions are prohibited by law if 
you do not accept this License. Therefore, by modifying or distributing the Program (or any work based on 
the Program), you indicate your acceptance of this License to do so, and all its terms and conditions for 
copying, distributing or modifying the Program or works based on it. 

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically 
receives a license from the original licensor to copy, distribute or modify the Program subject to these terms 
and conditions. You may not impose any further restrictions on the recipients' exercise of the rights granted 
herein. 

You are not responsible for enforcing compliance by third parties to this License. 

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not 
limited to patent issues), conditions are imposed on you (whether by court order, agreement or otherwise) that 
contradict the conditions of this License, they do not excuse you from the conditions of this License. If you 
cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent 
obligations, then as a consequence you may not distribute the Program at all. For example, if a patent license 
would not permit royalty-free redistribution of the Program by all those who receive copies directly or 
indirectly through you, then the only way you could satisfy both it and this License would be to refrain 
entirely from distribution of the Program. 

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of 
the section is intended to apply and the section as a whole is intended to apply in other circumstances. 

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to 
contest validity of any such claims; this section has the sole purpose of protecting the integrity of the free 
software distribution system, which is implemented by public license practices. Many people have made 
generous contributions to the wide range of software distributed through that system in reliance on consistent 
application of that system; it is up to the author/donor to decide if he or she is willing to distribute software 
through any other system and a licensee cannot impose that choice. 

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this 
License. 

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by 
copyrighted interfaces, the original copyright holder who places the Program under this License may add an 
explicit geographical distribution limitation excluding those countries, so that distribution is permitted only in 
or among countries not thus excluded. In such case, this License incorporates the limitation as if written in the 
body of this License. 

9. The Free Software Foundation may publish revised and/or new versions of the General Public License from 
time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to 
address new problems or concerns. 



Each version is given a distinguishing version number. If the Program specifies a version number of this 
License which applies to it and "any later version", you have the option of following the terms and conditions 
either of that version or of any later version published by the Free Software Foundation. If the Program does 
not specify a version number of this License, you may choose any version ever published by the Free 
Software Foundation. 

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are 
different, write to the author to ask for permission. For software which is copyrighted by the Free Software 
Foundation, write to the Free Software Foundation; we sometimes make exceptions for this. Our decision will 
be guided by the two goals of preserving the free status of all derivatives of our free software and of 
promoting the sharing and reuse of software generally. 

NO WARRANTY 

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR 
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN 
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES 

PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED 
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO 
THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM 
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR 
CORRECTION. 

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE  LAW OR AGREED TO IN WRITING WILL 
ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR 
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, 
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING 
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO 
LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU 
OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER 
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES. 

END OF TERMS AND CONDITIONS 

Appendix: How to Apply These Terms to Your New Programs 

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to 
achieve this is to make it free software which everyone can redistribute and change under these terms. To do 
so, attach the following notices to the program. It is safest to attach them to the start of each source file to 
most effectively convey the exclusion of warranty; and each file should have at least the "copyright" line and 
a pointer to where the full notice is found. 

<one line to give the program's name and a brief idea of what it does.> 



Copyright (C) 19yy (name of author) 

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General 
Public License as published by the Free Software Foundation; either version 2 of the License, or (at your 
option) any later version. 

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without 
even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See 
the GNU General Public License for more details. 

You should have received a copy of the GNU General Public License along with this program; if not, write to 
the Free Software Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA. 

Also add information on how to contact you by electronic and paper mail. 

If the program is interactive, make it output a short notice like this when it starts in an interactive mode: 

Gnomovision version 69, Copyright (C) 19yy name of author 

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'. 

This is free software, and you are welcome to redistribute it under certain conditions; type `show c' for details. 

The hypothetical commands `show w' and `show c' should s how the appropriate parts of the General Public 
License. Of course, the commands you use may be called something other than `show w' and `show c'; they 
could even be mouse-clicks or menu items--whatever suits your program. 

You should also get your employer (if you work as a programmer) or your school, if any, to sign a "copyright 
disclaimer" for the program, if necessary. Here is a sample; alter the names: 

Yoyodyne, Inc., hereby disclaims all copyright interest in the program `Gnomovision' (which makes passes at 
compilers) written by James Hacker. 

(signature of Ty Coon), 1 April 1989 

Ty Coon, President of Vice 

This General Public License does not permit incorporating your program into proprietary programs. If your 
program is a subroutine library, you may consider it more useful to permit linking proprietary applications 
with the library. If this is what you want to do, use the GNU Library General Public License instead of this 
License. 



Module 2 Section 5 

5.4 Values, theories and facts

 

As we saw in Module 1, metaphors can be a powerful way of thinking, and 
some people have seen Open Source as a metaphor which can be applied 
in domains other than computing. The Berkman Center at Harvard, for 
example, has launched a project called OpenLaw, which involves employing 
an Open Source approach to constructing legal cases. The Center has also 
published an interesting manifesto entitled 'The Power of Openness'. See 
the end of this segment for links to these sites.

Needless to say, there are also contrary opinions. The technical superiority 
of Open Source products is challenged by some people. Many people in 
industry are sceptical about relying on software which is communally owned. 
To put it at its crudest: who can they sue if their business is damaged 
because of some bug in the software?

In between are people who say that while some Open Source software may 
indeed be technically excellent, they cannot envisage cooperative methods 
producing the kinds of large software systems needed by industry and 
government.

So who's right?

 

Values

 

The first thing we have to recognize is that the debate is heated because it 
isn't just about facts - people's values are involved. Facts are statements 
that people generally agree to be true. Values are expressions of what they 
believe to be right, good, worthwhile, etc. Facts are beliefs about what is; 
values are beliefs about what ought to be.

It's possible to have a rational argument about facts, but much more difficult 
to have one about values. For example, two people might disagree about 
whether Bach was born before Beethoven - but both will probably agree that 
there is a neutral way of resolving the dispute by consulting a reference 
source that both accept as reliable. But there is no analogous way of 
resolving a dispute about whether Beethoven was a better composer than 
Bach, because that dispute is really about values, not facts.

Values play a surprisingly important part in discussions about computing 
issues, as you will know if you've ever listened to an argument between 
Apple Macintosh and PC users. And they also play a role in discussions 
about Open Source. There are people, for example, who favour Open 
Source software simply because it is not made by Microsoft. This may be 
because they believe that it's better than Microsoft's products, but such is 
their dislike of the software giant that some would probably choose an 
inferior product if it was the only non-Microsoft software that happened to be 



available.

And even technically minded users who favour Open Source software 
because they believe it to be technically superior to proprietary software are 
in fact expressing their personal values. They may, for example, value 
robustness and reliability over ease of use or security. Many systems will 
claim to offer all of these, but there is always a trade-off to be made. Values 
are what determine where the trade-off point is located.

 

Theories

 

Then there are people whose views about Open versus Closed Source 
software are coloured by their theoretical beliefs. For example, economists 
tend to be suspicious of market dominance by a single company because 
they regard it as an impediment to the operation of free markets. In the 
market for desktop applications, for example, the chances of a new 
company producing a spreadsheet program which challenges or overthrows 
Microsoft Excel are very small, simply because the program has become the 
de facto standard for spreadsheets. (You encountered de facto standards in 
Module 1 Section 5.3 in the context of the IBM PC.) The barriers to entry to 
the spreadsheet market - i.e. the factors which prevent a new company 
entering the business - are therefore very high, too high perhaps for most 
would-be entrants. (Microsoft, by the way, would not agree.) From the 
economist's perspective, Open Source models may be seen as encouraging 
competitiveness, because the facts that software platforms like Linux are not 
proprietary and the technical standards are open mean that the barriers to 
entry to the market are lower.

On the other side, there are plenty of commentators who maintain that the 
existence of a de facto technical standard such as Windows was one of the 
key factors which enabled the PC to become such a success. Indeed, in 
Module 1 you must have seen the force of that argument.

 

Facts
Given that software is an engineering construct, you would have thought that 
the easiest disputes to resolve would be those about the supposed technical 
superiority of Open Source software. Surely this at least is an empirical 
question that can be settled by experiment?

Alas, it is not that simple. In late 1998, an internal Microsoft paper analysing 
the Linux phenomenon was leaked to Eric Raymond, who promptly 
published it on the Net together with his own annotations. The paper - which 
seems to have been genuine - suggested that the company saw Linux as a 
serious threat to its Windows NT (now Windows 2000) network operating 
system. (This revelation that Microsoft was taking Linux seriously was 
probably what did most to spark corporate interest in the free system, which 
was undoubtedly an unintended consequence of its composition.) Thereafter 
there was a vigorous debate about whether Linux was indeed a better 



 
system than NT.

In due course a 'benchmarking' test of the performance of Linux and NT was 
run by Mindcraft, an organization which describes itself as an "independent 
test lab" founded in 1985 "to provide high quality services and products to 
vendors and end users who want to test software, system, and network 
products". The Mindcraft test reported that Windows NT had outperformed 
Linux on a number of representative tasks.

These findings attracted a storm of protest from the Open Source 
community. Critics pointed out that the tests were paid for by Microsoft and 
that the testers had failed to 'tune' the Linux and Apache software so that 
they were optimized for the benchmark tasks. The implication was that the 
tests had been rigged by the client (in this case Microsoft). These criticisms 
were in turn rejected by Mindcraft. To the confused observer caught in the 
crossfire, it is difficult to know what the facts are.

 

The potential of Open Source software

 

As the excitement about, and reputation of, Open Source software has 
spread, the movement has been faced with the need to address a new 
audience - the business community and those responsible for software 
development within it. These people are asking some hard questions about 
Open Source. Brian Behlendorf, one of the team which developed the 
Apache Web-server program, lists them like this:
 

 Is this really a new way of building software?

 
Are each of the successes of Open Source software a fluke of 
circumstance, or is there a repeatable methodology in all this?

 
Why on earth should I allocate scarce financial resources to a project 
where my competitor would get to use the same code for free?

 
How reliant is this whole development model upon the hobbyist hacker or 
computer science student who just happens to put the right bits together 
to make something work well?

 
Does this threaten - or render obsolete - my company's current methods 
for building software and doing business?



 

Behlendorf is cautiously optimistic that the Open Source model can be 
applied in commercial environments. On reading his analysis (see the link 
below for the full text), however, it seems to me that its applicability may be 
more limited than he suggests. Although Linux is increasingly popular as a 
network operating system, it still appeals more to technically adept people 
rather than ordinary end users. This is because it requires more knowledge 
of machine resources, is more difficult to install than Windows and its 
associated applications, and lacks a graphical front end which is as 
attractive as Windows. (And, yes, I know that that is a matter of opinion.) 
There are currently several Open Source ventures - for example the 
GNOME project - working on such interfaces. But even within the Open 
Source community there is widespread agreement that unless its members 
can come up with a graphical front end which can compete with Windows, it 
is probably condemned to being employed mainly as a network server or a 
computational environment for experts.
 

Further reading

 

If you want to read more about this topic, here are some sources. 
please note, however, that you are not required to look at these 
sources, and if you are pressed for time you should delay looking at 
them unitl after you have finished the course.

Harvard OpenLaw project 

This is an interesting essay commissioned by the Berkman Center for 
Internet and Society at Harvard, The Power of Openness 

The leaked Microsoft paper assessing the threat of Linux 

Mindcraft 

The Mindcraft benchmarking report 

Brian Behlendorf's analysis of Open Source as a Business Strategy 
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http://cyber.law.harvard.edu/openlaw/
http://lweb.law.harvard.edu/opencode/h2o/
http://www.opensource.org/halloween/
http://www.mindcraft.com/
http://www.mindcraft.com/whitepapers/openbench1.html
http://www.oreilly.com/catalog/opensources/book/brian.html


5.5 Mass networking and its culture - summary

 

By the end of A Brief History Chapter 13, 'The gift economy', we've seen 
how adaptable, versatile software plus the collaborative, enthusiastic 
approach of a growing community of 'hackers' combined to help the Internet 
develop from relatively specialized research use into a medium for mass 
communication. The growth of e-mail, bulletin boards and conferencing 
networks encouraged rapid and widespread exchange of ideas which 
accelerated this process. The cooperative culture which gave birth to the 
Internet continues to sustain its development, typified by the Open Source 
movement.

However, to some extent the physical structure of the Internet and its 
'hacker' culture are still the province of computer enthusiasts ('techies'). For 
the average computer user the public manifestation of the Internet is the 
World Wide Web. The next section looks at the origins and development of 
the Web.

 

Quick review

 
The following idea, personalities and institutions have been covered in this 
section and the associated chapters of A Brief History are:
 

Idea Personality Institution 

UNIX Ken Thompson and 
Denis Ritchie 

AT&T's Bell Labs 

'C' program language Dennis Ritchie AT&T's Bell Labs 

UUCP Mike Lesk AT&T's Bell Labs 

Usenet varous graduate 
students 

Various universities 
including University of 
California at Berkley 

Fidonet Ward Christiansen and 
Randy Suess 

Open Source many researchers and 
students 

Copyleft and GNU 
Foundation 

Richard Stallman Free software 

Linux Linus Torvalds University of Helsinki 
Copyright © 2002 
The Open University



Module 2 Section 6 

6.1 The development of the World Wide Web - introduction

 

Up to now this module has covered the development of the Net. This 
physical network of networks supports, as you have seen, many different 
facilities such as file transfer and remote login. However, when most people 
think of the Net they think only of one thing: the World Wide Web (WWW) or 
Web. This has been the main interface to the Net for most people - and is 
many things to many people, as you discovered when you explored its 
dimensions earlier in this Module. The Web was invented in 1989 by Tim 
Berners-Lee at CERN, the European particle physics laboratory in Geneva. 
But the ideas behind the Web had been brewing for a long time - more than 
50 years in fact.
 

 

This Section looks at the precursors of the Web - the thoughts, research and 
creations of key individuals - and at the technology behind its development. 
In the following segments we move beyond A Brief History and look at what 
is happening on the Web today and how it is a system that is changing and 
developing as people find new ways to use and extend it.
 

 

Chapters 14-16 of A Brief History cover the history and the development of 
the Web. You will be asked to read various parts of these chapters as you 
work through the study material for this section, which covers some of the 
people and the ideas in more detail, plus links and an exercise:
 

 

Chapter 14 Web dreams is optional - it gives biographical background on 
Vannevar Bush, Doug Engelbart, Ted Nelson and Bill Atkinson. If you are 
pushed for time you can skim through or even skip this chapter as their 
contributions are summarized on the next page.
 

 

Chapter 15 Liftoff introduces Tim Berners-Lee and explains how and why 
he came up with the idea for the WWW. It describes how it developed from 
its first beginnings and how 'browser' programs were produced so that 
people could use the Web.
 

 

Chapter 16 Home sweet home describes how the world, including 
Microsoft, became aware of the potential of the Web and how it exploded 
into our lives. It describes the so-called browser wars that ensued as 
companies fought to get their product accepted by the masses.
 

 
Do Read through Chapters 15 and 16 to get an overview of the 

story behind the invention of the Web and then dip back into 
them as you work through the following pages.
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Module 2 Section 6 

6.2 Visionaries and developers

 

This page concentrates on the precursors of the Web - on the thoughts, 
research and creations of four specific individuals: Vannevar Bush, Doug 
Engelbart,Ted Nelson and Bill Atkinson. Their ideas paved the way for 
the concepts that Tim Berners-Lee embodied in the WWW.
 

Vannevar Bush

 
Picture - Photo: Vannevar Bush is surprisingly traditional in appearance in 
view of his visionary qualities, exuding the presence of a kindly parental 
figure and a traditional academic.

 [Photo courtesy of Salon Magazine]

 

 

Vannevar Bush is the MIT scientist we met earlier in this module when 
looking at the origins of the ideas which led to the ARPANET. In 1945 the 
magazine Atlantic Monthly published a seminal article by Bush in which he 
set out a description of an information storage and retrieval machine that he 
called the Memex, which looked uncannily like an early description of the 
Web. The title of the article was 'As we may think'. It was reproduced in Life 
magazine later that year, thus giving it a wide audience which included a 
young radar technician called Douglas C. Engelbart (you heard about him in 
Module 1; more of him later). Much of 'As we may think' is taken up with 
envisioning ways of dealing with the information explosion which Bush saw 
as the concomitant of modern science and which had been an obsession of 
his since the 1930s. The general thrust of his argument was that machines 
would be needed to help mankind to cope with the explosion, and he 
expended a good deal of ink on discussing electromechanical devices which 
might help. These ideas may seem quaint to the modern reader - until one 
remembers that Bush was writing at a time when the digital computer was 
still a dimly perceived dream. This article had a profound impact on the other 
three people in this segment.
 

Douglas C. Engelbart

 
Picture - Photo: of Douglas C. Engelbart engaging directly with the camera, 
and hence with the photo's audience, as a deeply thoughtful man.

 

 



 

Douglas C. Engelbart came across Bush's article in Life magazine when he 
was a Navy radar technician stationed on an island in the Philippines, 
awaiting a ship to take him home. After leaving the Navy Douglas Engelbart 
became a computer scientist; he was inspired by Bush's vision of the 
Memex, and by J.C.R. Licklider's ideas about human-computer symbiosis, 
and devoted his life to a search for ways in which computers could augment 
human intelligence. The part of Bush's vision which most grabbed 
Engelbart's attention was his fear that the accumulated knowledge of 
humanity would overwhelm our ability to handle it - that we would all be 
swept away by the 'information explosion'. Bush saw the threat clearly, but 
he could only fantasize about the technology that would be necessary to 
meet it. Engelbart, brooding on the same problem, had one advantage over 
his mentor: he realized that the development of the digital computer meant 
that the tools for 'augmenting' the human intellect were finally to hand. As 
part of the 'augmentation workshop', Engelbart invented many of the 
fundamentals of modern personal computers - multiple, resizable windows, 
bit-mapped screens, video conferencing, the computer mouse, and a 
method of linking documents which is similar in many respects to the Web. 
Engelbart was that most elusive of creatures - a dreamer who got things 
done. He didn't just fantasise about his 'augmentation' technologies - in five 
years he constructed working systems which actually embodied them. There 
is a famous film, for example, of him addressing a large audience at the 
1968 Fall Joint Computer Conference in San Francisco in which he showed 
how a mouse and a special keypad could be used to manipulate structured 
documents and how people in different physical locations could work 
collaboratively on shared documents, online.
 

Ted Nelson

 

Ted Nelson, is the man credited with coining the term hypertext to describe 
non-sequential writing. Nelson, like Bush, was obsessed with the thought 
that mankind would be overwhelmed by the 'information explosion' and (like 
Engelbart) thought that computers would provide a way of keeping on top of 
the world's burgeoning sources of information. Nelson had also discovered 
Bush's article and made the vital connection: the technology needed to drive 
the associative linking envisioned by Bush had been invented. There was no 
need for levers and microfilm and projectors. All that was required was a 
digital computer. Ted Nelson is a mythical figure in the computing industry 
because of his single-minded pursuit of a dream. His life has revolved 
around the Xanadu project - an attempt to construct a global hypertext 
publishing system - once described as 'the longest-running vapourware 
story in the history of the computer industry' (p.221) because it has been in 
development for more than 30 years. He envisaged Xanadu as a unified 
literary environment on a global scale, a repository for everything that 
anybody has ever written. He called it a 'docuverse' (document universe) 
where 'everything should be available to everyone. Any user should be able 
to follow origins and links of material across boundaries of documents, 
servers, networks, and individual implementations' (p.223). One of the 
strangest features of the Xanadu system is that it has no concept of deletion. 
Once something is published, it is there for the entire world to see forever.
 



Bill Atkinson

 

Bill Atkinson is a legend in the computer business as the author of MacPaint, 
the graphics program which came bundled with early versions of the Apple 
Macintosh. Although technically he might be described as a programmer, 
many people would describe him as a software artist, or at the very least an 
artist whose medium just happens to be software. Later he invented 
HyperCard, the first simple hypertext system for personal computers. The 
core of HyperCard was the card (an electronic 3 x 5 inch index card) . Each 
card could have user-installed 'hot spots' which, if clicked on, would instantly 
cause a jump to another card. In one of the demonstration stacks, for 
example, clicking on the image of a hat took one to a set of cards about hats.
A collection of linked cards was called a 'stack'. The key card in the stack 
was called the 'Home' card. And while links which involved just simple 
branching could be set up by pointing and clicking, discussions with an 
Apple colleague, Dan Winkler, led to the idea of integrating user-definable 
functions and building in a programming language (called HyperTalk) which 
would make HyperCard a whole software environment enabling the 
construction of quite complex programs. HyperCard was a truly fresh idea; it 
was completely original, and it seemed to offer a new way of using 
computers for important and difficult tasks. It was - and is - a wonderful 
piece of software which gives people who know nothing about programming 
the 'freedom to associate' - to organize information in ways which match or 
suit their own cognitive styles. But although it has had a great impact on 
those of us who think about such things, it has not had the seismic impact its 
creator expected, and for one very simple reason. It was rooted in the notion 
that the computer was a standalone device, complete in itself. HyperCard 
enabled one to obey E.M. Forster's injunction - only connect - but it 
assumed that all the connections worth making resided on your hard disk.
 

Further reading

 

A copy of 'As we may think' is available on the Atlantic Monthly website. (It 
is a long article so a summary by John Naughton is also available). 
Compare his vision with what we have now in terms of the WWW. How 
different is it?

 

You can see the film of Doug Engelbart's demonstration of the 
augmentation project from the archives at Stanford University. Many of the 
researchers who worked at Xerox PARC and who are credited with 
inventing the modern personal computer were originally inspired by 
Engelbart. (Note these clips are in Real Video format - you will have to 
download and install the software to view these.This software is not 
included on the On-Line Applications CD-ROM.)

 
You can read more about the Xanadu project and Ted Nelson's unique 
view of the world at the Xanadu website.
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John Naughton's summary of Vannevar Bush's paper 'As we may 
think'
Section 1

 

Bush argues that physicists are the scientists who have been most changed 
by their wartime experiences. [Comment: this first section seems a bit 
confused - it's not clear what he's getting at, or what it has to do with the rest 
of the paper.]
 

Section 2

 

Science [and technology?] is great but we are in danger of being swamped 
by the increasing mountain of knowledge. "Professionally our methods of 
transmitting and reviewing the results of research are generations old and by 
now are totally inadequate for their purpose." Goes on to cite examples. 
Ends by hinting that new technologies may have something to offer us in this 
context. Much of the discussion of technology (e.g. 'dry photography') is 
completely out of date.
 

Section 3

 

More discussion of technology - for example the question of whether speech-
driven machines will eventually replace secretaries and typewriters. But 
Bush anticipates many of the things that are nowadays becoming 
commonplace - scanning of documents, voice-input and multi-media 
'documents' in which text, video and audio are embedded. In the main, Bush 
envisages the necessary operations being done by mechanical devices 
though at the end of the section he anticipates the advent of digital 
computers - viewed as calculators.
 

Section 4

 

Here Bush envisages machines capable of analysing large quantities of 
data. Interesting to see that he expresses towards the end of the section 
some of the ideas that JCR Licklider expressed in his seminal paper on 
'Man-Computer Symbiosis'.
 

Section 5

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/8FAADD70-BD08-4E9A-973265D5A2D155C7print.cfm


 

Bush says that mechanical augmentation of human abilities to add to the 
record - the increasing amount of information - will just create bigger 
headaches. "So much for the manipulation of ideas and their insertion into 
the record. Thus far we seem to be worse off than before - for we can 
enormously extend the record; yet even in its present bulk we can hardly 
consult it." He's now moving in on his real concern - how can we manage 
the information explosion we are creating. "There may be millions of fine 
thoughts... but if the scholar can get at only one a week by diligent search, 
his syntheses are not likely to keep up with the current scene." Discusses 
the data-processing needs of organisations like department stores. But he is 
still thinking in mechanical terms. 'Rapid selection' of records from masses 
of cards has been an obsession of his since the mid-1930s.
 

Section 6

 

Now we are moving closer to the heart of the matter. Bush thinks that "our 
ineptitude in getting at the record is largely caused by the artificiality of 
systems of indexing". He discusses the various methods of indexing then 
commonly in use and then asserts that the human mind does not index in 
the same way. The human mind, he says, "operates by association. With 
one term in its grasp it snaps instantly to the next that is suggested by the 
association of thoughts, in accordance with some intricate web [note the 
term] of trails carried by the cells of the brain". He doesn't think that this kind 
of 'associative linking' can be replicated mechanically (he's right) but he 
thinks we might be able to learn from it nevertheless. He expresses the hope 
that "selection by association, rather than by indexing, may yet be 
mechanized". At this point he introduces the hypothetical machine he calls 
the 'Memex'. He describes it in terms of a desk inside which is stored vast 
quantities of information recorded on microfilm. On top of the desk are two 
plates ('platen') which have special properties. (In modern terms they are a 
combination of scanner and screen.) Things can be scanned directly onto 
microfilm. Individual records can be found using conventional indexing 
systems. "If the user wishes to consult a certain book, he taps its code on 
the keyboard, and the title page of the book promptly appears before him". If 
the user wishes to browse through records, a lever can speed up or slow 
down the rate at which records are flipped through. (The modern analogy is 
the scroll bar on a screen.) Having found a record, the user can annotate it.
 

Section 7

 

Now Bush moves to the really prescient part of his essay - his vision of a 
facility to create what we would call hyperlinks between two records. The 
key paragraphs are the ones beginning "When the user is building a trail...", 
and "Thereafter, at any time...". He goes on to give an illustration of what an 
'associative trail' would be like. Strip away all the old-fashioned mechanical 
technology, all the talk about levers and microfilm and the like, and here is a 
blueprint for the Web!
 

Section 8



 

Bush moves on to envisage applications of his Memex idea - new kinds of 
encyclopedias, legal databases, patent and medical libraries and "a new 
profession of trailblazers, those who find delight in the task of establishing 
useful trails through the enormous mass of the common record". And to the 
notion that one thing a teacher ('master') can contribute is the scaffolding of 
trails which, with his or her expertise, he has created.
 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Module 2 Section 6 

6.3 Tim Berners-Lee and CERN

 

The WWW was invented at CERN - the European Centre for Nuclear 
Research - which is more usually associated with the study of quantum 
physics and high-energy particle accelerators.This segment covers the 
following topics: Tim Berners-Lee; CERN and its information problems; 
Berners-Lee's solution to the CERN problems.
 

 Do Read A Brief History Chapter 15 pages 231-241.
 

 

So Tim Berners-Lee discovered that the organization he worked for had the 
same memory problems as himself. The solution he came up with was the 
WWW!

The special requirements of a hypertext system for CERN were, he 
believed, that it should:

 

 allow remote access across networks;

 
be heterogeneous (i.e. allow access to the same information from different 
types of computer system);

 be non-centralized;
 allow access to existing data;

 
enable users to add their own private links to and from public information, 
and to annotate links as well as nodes privately;

 enable 'live' links to be made between dynamically changing data.

 The key elements of Berners-Lee's invention were:
 

 
a hypertext system for presenting information in a simple format and 
maintaining hotlinks between associated documents wherever they may 
be on different machines anywhere in the world;

 

a ' browser', a client program which communicated with a server and 
provided a virtual window through which the user saw the 'web' of linked 
hypertext documents or resources. And since this was before most people 
had computers with GUI displays a student, Nicola Pellow, wrote a version 
of this that would work in simple line-mode;

 
a ' server' which stored the files that were web resources and handled the 
requests for connection and transfer of copies of these files to the 
'browser' program;

 
a set of protocols by which different machines could talk to one another 
and exchange information;

 In the next few segments we will look at each of these ideas in more detail.



 

Further reading
 CERN's history of the project
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Module 2 Section 6 

6. 4 Hypertext and hypermedia

 

Hypertext is an old idea, and one that is not exclusively confined to 
computer-based text either. The footnotes in a conventional printed book are 
an example of hypertext in action. There is a mark in the text - a number or 
symbol - referring to some special text, which is not part of the main body of 
text and which is printed elsewhere, either at the foot of the page or at the 
end of the book.

If, while reading, you follow a footnote reference, you are first of all diverted 
from the main text to the footnote. The footnote itself may then lead you 
somewhere else, either within the book you are reading or to some other 
book or article. The only difference between hypertext as exemplified by a 
footnote and hypertext as you encounter it on the Web is that in the latter 
case the computer (and the network) physically presents you with the 'other' 
text, whereas with a conventional footnote you have to locate it yourself. But 
the principle is the same.

Hypermedia is a simple extension of the idea. Whereas in hypertext links 
point to other pages (or other places on the same Web page), hypermedia 
draws on the capability of computers to link images (pictures, maps, 
diagrams, photographs), sound, animations and video. And text does not 
have to be the only jumping-off point; for example, a picture can be a link to 
a sound, or to another picture. Here are some examples.

 

 
You are a law student studying copyright law. By selecting a particular 
passage in an online edition of the particular statute, you are taken to a list 
of cases which constitute important precedents.

 
You are studying a foreign language. A phrase is presented as text on the 
screen. Clicking on it plays a recording of a native speaker saying the 
words.

 
You are a materials science student studying the behaviours of metals 
under stress. Click on a particular metal and you are presented with a 
video of a stress test in progress.

 
An image of the floor plan of a laboratory is presented on screen. By 
clicking on a room you are presented with a photograph of its occupant 
and a list of his or her current projects.



 

Hypermedia is thus an information medium which can link verbal and non-
verbal information.

Technologies such as file compression and 'streaming', pioneered by 
companies such as RealNetworks, make it possible to incorporate 
reasonable quality multimedia in web pages. However, while it is technically 
possible to transmit video signals over the Web, in practice it would take a 
long time for someone with a 56K modem to receive a high-quality television 
programme or film. Hypermedia on the Web will only become a reasonable 
proposition as higher-bandwidth connections become available to most 
users via cable modems or fibre-optic links.

But the bandwidth restrictions of the Web do not apply to optical disks such 
as CD-ROM and DVD (Digital Versatile Disk), which can store large 
quantities of data and deliver them to the computer at very high speeds. This 
is especially true of DVD, which has sufficient capacity to deliver full-length 
movies with good visual quality.

Much of the pioneering work on hypermedia has involved educational 
applications and was done at Brown University in the United States, which 
developed the Intermedia system for creation and delivery of hypermedia-
based courses.

 

Further reading

 
Sueann Ambron and Kristina Hooper (Eds.), Interactive Multimedia: 
Visions of Multimedia for Developers, Educators and Information 
Providers , Microsoft Press, 1988

 
George P. Landow, Hypertext: the Convergence of Contemporary Critical 
Theory and Technology, The Johns Hopkins Press, 1992

 
Roy Rada, Hypertext: from Text to Expertext, McGraw Hill Book 
Company, 1991

 
History of hypertext research at Brown University - with links to WWW 
versions of some of the more celebrated InterMedia projects
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6.5 The browser concept

 

The Oxford Dictionary of Computing defines 'browser' as "a utility program 
that allows a user to locate and retrieve information from networked 
information sources".

The idea of a browser as a software tool for viewing and navigating through 
a web of hypertext documents was well established in the hypertext 
community before Berners-Lee started work on designing the WWW. For 
example, in the mid 1980s the Xerox NoteCards system enabled users to 
create networks of electronic 'notecards' connected by arbitrary (user-
defined) links. The system had a browser tool which provided an editable 
graphical portrayal of some part of a notecard network. The notion of a 
browser was also an integral part of advanced programming languages such 
as Smalltalk. Look at the resource on source code if you need to remind 
yourself about programming languages .

Berners-Lee and his CERN colleagues took this idea and adapted it to the 
Internet. His concept of a browser was a client program which stood 
between the user and the diverse universe of resources available on servers 
connected to the Net. Hitherto one could get at these resources if one knew 
where they were located and how to access them using tools such as FTP. 
With a browser, Internet resources would appear as discrete objects or 
clickable links. Combining the browser with the URL protocol (for uniquely 
specifying the address of a desired object), and the HTTP protocol for 
regulating the conversation between browsers and servers, it was possible 
to create a way of transforming the Internet into a virtual point-and-click 
environment.

The original CERN software was written on powerful NeXT workstations 
which had sophisticated graphical displays. Most networked computers of 
the period, however, did not have such displays, so an early priority of the 
CERN team was to produce a browser program which would adhere to the 
emerging WWW protocols and yet be capable of running on computers 
which had simple character-based displays. The first version of the CERN 
line-mode browser was written by Nicola Pellow, an English post-graduate 
student.

Text-based browsers which are the descendants of Pellow's program are 
still going strong. The best known of them is Lynx, which is now available for 
most operating systems including Microsoft Windows.

 

 Picture - Example of Lynx screenshot
 

 

 An example of a Lynx screenshot



 

 

Text-based browsers like Lynx have, of course, been overshadowed by later 
generations of graphics-based programs such as Mosaic, Opera, Netscape 
Navigator and Internet Explorer, but they still have their uses and 
advantages. They are smaller and require less RAM and system resources; 
they are much quicker at retrieving information than graphics-based 
browsers; and they can run on hand-held computers (so-called Personal 
Digital Assistants), mobile phones and the more elaborate pagers. Another 
advantage of text-based browsers is that they can be used by a visually 
impaired person using a screenreader. Their disadvantages are that they 
cannot (by definition) handle images and are thus disadvantaged in a WWW 
which relies increasingly on graphics; and that they cannot deal with sites 
which are structured using frames.
 

What you see is not necessarily what you (or someone else) wrote

 

On the WWW, the function of the browser is not just to enable you to locate 
and fetch what you seek, but also to display the page once it has been 
retrieved from the server. The browser looks at the HTML code in which the 
page is formatted and then makes an attempt to display it according to those 
instructions.
 

 Picture - An example of how a broswer displays HTML code
 

 

 

HTML and how it looks on screen 

This means that authoring for the Web is not the same as authoring for print. 
With print you can fiddle with the layout, appearance, font(s) etc. of the 
document until you have them exactly as you want them, and then press the 
'print' button secure in the knowledge that the printer will do your bidding. 
Web browsers are not like that, alas.

There are various reasons for this. One is that browsers run on all kinds of 
different computers, and since the WWW is a global system there is always 
going to be a wide variety of recipients for your web pages. You may like to 
specify Verdana as the font for your web pages, for example. But if a 
browser runs on a computer which does not have Verdana installed in its 
font list, then it will be unable to oblige. The browser will then make a stab at 
presenting the page using the nearest equivalent font. But the resulting look 
may be quite different from what you intended.

 

 Picture - Cartoon. Woman gazing into a bookshop called Antique Browsers

 [Source: Courtesy of Ted Goff. © 1997 Randy Glasbergen. World Rights Reserved. 
Reproduced with permission.]

 



 

Another reason for variability between browsers is that they tend to have 
little quirks built into them by their designers. The World Wide Web 
Consortium (W3C), the international body which oversees the Web, lays 
down standards for HTML to which, in theory, all browsers should adhere. 
But in their anxiety to steal a march on the competition, many programmers 
bend the standards slightly to give their product a competitive edge.

Some browsers (e.g. Opera and Amaya) make a concerted attempt to 
adhere to W3C standards. But they are very small players in a market 
dominated by Netscape Navigator and Microsoft Internet Explorer.

 

Further reading

 

The browser archive at evolt.org where you can download old browsers.

Deja Vu where you can see how 'the web as we remember it' would have 
looked by using the browser emulator.

World Wide Web Consortium 

Opera 
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6.6 The WWW protocols

 

Creating the Web was not just a matter of writing the code for browsers and 
servers, however. Because the Net, with its incredible diversity, was central 
to the project, Berners-Lee had to invent a way of ensuring that publicly 
available information resources held on any networked computer anywhere 
in the world could be accessed through the browser.

The only way to do this was to create a set of protocols by which different 
machines could talk to one another and exchange information.

 

 

One protocol (analogous to the IP convention which specifies the unique 
address of every machine connected to the Net) had to specify the 
location at which information was held. For this Berners-Lee invented the 
Uniform Resource Locator or URL.

 
Another protocol was needed to specify how information exchange 
between machines should be handled. For this he created the Hypertext 
Transfer Protocol (HTTP), which was analogous to FTP.

 

Finally he had to invent a uniform way of structuring documents. For this 
he proposed Hypertext Mark-up Language or HTML as a subset of the 
Standard Generalized Mark-up Language (SGML) tagging system which 
was already established in the electronic publishing business.

Uniform Resource Locator (URL)

 

The URL is the way Berners-Lee devised for specifying the location of an 
object (e.g. a file or a web page) on the Internet. URLs are used in HTML 
documents to specify the target of a hyperlink which is often another HTML 
document (possibly stored on another computer).

Some sample URLs (some of these may not currently be live):

 

 http://www.w3.org/default.html
 http://www.acme.co.uk:8080/images/map.gif
 http://wombat.doc.ic.ac.uk/?Uniform+Resource+Locator
 http://www.w3.org/default.html#Introduction
 ftp://wuarchive.wustl.edu/mirrors/msdos/graphics/gifkit.zip
 mailto:dbh@doc.ic.ac.uk
 news:alt.hypertext
 telnet://dra.com



 

The part before the first colon specifies the access scheme or protocol. 
Commonly implemented schemes include ftp, http (World Wide Web) or 
mailto (e-mail). Other less commonly used schemes include news, telnet, 
gopher or WAIS (Wide Area Information Servers).

The part after the colon is interpreted according to the access scheme. In 
general, two slashes after the colon introduce a hostname, i.e. the IP 
address of the machine on which the targeted file or page is stored.

For an HTTP or FTP URL the next part is a pathname which is usually 
related to the pathname of a file on the server. The file can contain any type 
of data but only certain types are interpreted directly by most browsers.
These include HTML and images in gif or jpeg format. The file's type is 
indicated in the HTTP headers returned by the server, e.g. 'text/html', 'image/
gif', and is usually also indicated by its filename extension. A file whose type 
is not recognized directly by the browser may be passed to an external 
'viewer' application, e.g. a sound player.

The last (optional) part of the URL may be a query string preceded by '?' or 
a 'fragment identifier' preceded by '#'. The latter indicates a particular 
position within the specified document. This means that the target of a 
hyperlink can be not just a document, but a specific part of the document.

 

 
Picture - Cartoon - Boy and girl at school, chalking on blackboard - boy 
chalks 'A B C D E F G H T T P : / / W W W dot'

 [Source: Courtesy of Randy Glasbergen. © 1996 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

Hypertext Transfer Protocol (HTTP)

 

This is the client-server protocol used on the Web for the exchange of web 
pages. In non-technical language, what HTTP essentially does is to 
prescribe how the four stages of a web transaction - connection, request, 
response and close - should be conducted.
 

Hypertext Markup Language (HTML)

 

HTML is a document format used on the WWW. It essentially consists of a 
set of conventions for attaching tags to text. A tag consists of a '<', a 
'directive' (case insensitive), zero or more parameters and a '/>'. Matched 
pairs of directives, for example <TITLE> and </TITLE>, are used to delimit 
text which is to appear in a special place or style.

HREF is the HTML code for 'hyperlink reference', which is usually a URL 
pointing to a remote machine. For example, 'http://' indicates that this is a 
web server; 'www.kpix.com/live/' is the URL to which the reference points. 
The first part of the URL - 'www.kpix.com' - corresponds to the Internet 
address of the server containing the desired images, while the '/live/' portion 
refers to a particular area (e.g. a directory) on the server's hard disk.



Looking back, it is not so much the elegance of Berners-Lee's creation 
which makes one gasp, but its blinding comprehensiveness. In just over a 
year he took the Web all the way - from the original conception, through the 
hacking out of primitive browsers and servers, to the creation and 
elaboration of the protocols needed to make the whole thing work.
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6.7 Clients and servers

 

The WWW works as a client-server system. This is a common form of 
distributed system in which software is split between server tasks and client 
tasks. A client sends requests to a server, according to some protocol, 
asking for information or action, and the server responds.

This is analogous to a customer (client) who sends an order (request) on an 
order form to a supplier (server) who despatches the goods and an invoice 
(response). The order form and invoice are part of the 'protocol' used to 
communicate in this case.

There may be either one centralized server or several distributed ones. This 
model allows clients and servers to be placed independently on nodes in a 
network, possibly on different hardware and operating systems appropriate 
to their function, e.g. fast server/cheap client.

 

 

Picture - Diagram - first computer, the client, sends an HTTP message to a 
computer running a Web server program and asks for a document - Send 
me 'The History of Computers'. Then the second computer, the Web server, 
sends the hypermedia HTML document 'The History of Computers' to the 
client, and the document appears on the screen

 

 

 Client-server communications
 

Examples of client-server interactions

 

In using the WWW, the browser program running on your computer 
(Netscape Navigator, Internet Explorer or whatever) is the client. The 
server is a special program such as Apache which runs on a networked 
machine and responds to requests from clients by serving up files that 
they request.

 
The FirstClass e-mail and conferencing system used in this course works 
on a client-server model. The program you run on your computer is the 
client. The program running on the OU computers is the FirstClass server.

 

If you are running FirstClass Personal, then you have installed a server on 
your own machine. Your FirstClass client communicates offline with the 
FC Personal Server; then when you connect online and click on 
'Replicate', the two servers communicate with one another and pass 
messages between them.
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6.8 Browser wars

 

Mosaic was the first of the big browser programs. It was written by Marc 
Andreessen and Eric Bina at the National Center for Supercomputer 
Applications (NCSA) in the spring of 1993. The idea to produce it was Marc 
Andreessen's.
 

 
Do Read A Brief History Chapter 15 from bottom of page 241 to the 

penultimate paragraph on page 247.
 

 

Andreessen's aim in producing Mosaic was to bring the Web to ordinary 
people. He did this by creating an easy-to-use, easy-to-get graphical 
interface. Since CERN had taken an Open Source approach to the release 
of the WWW software the NCSA team were able to see how it worked and 
re-write it to run on simple desk-top machines.
 

 

The other major contribution they made was to include a way of handling 
images in web pages. This was arguably the most important decision since it 
signalled a new perception of the Web, changing it from hypertext to 
hypermedia, and releasing its potential as an entertainment medium and 
marketing tool. However, not everyone was happy with this change of 
direction - many researchers (including Tim Berners-Lee) saw it as 
trivialization.
 

 

In fact, Mosaic turned out to be the Killer App for the Web - within two years 
from its release the volume of Internet traffic involving web pages went from 
almost nothing to nearly a quarter of the total. In A Brief History John 
Naughton gives several reasons for this:
 

 it was the first browser program to run on simple desk-top machines;
 it was a GUI;

 
it was designed to interpret the HTML <IMG> tag, thus introducing images 
into web pages.

 Which do you think was the most significant of these?
 

The rise of Netscape
 Do Read A Brief History Chapter 15 pages 249-254.

 



 

In creating Netscape, Andreessen and his team had to start from scratch 
and write completely new code so as not to infringe NCSA's copyright on 
their original Mosaic code. Ironically this allowed them to improve on the 
original and produce a cleaner, more secure and more sophisticated 
package which they called Netscape Navigator. It was quickly to become the 
most commonly used browser.

The new company made the key decision in late December 1994 to give 
away their browser over the Net and recoup income from the server-side 
software and telephone support. This tactic resulted in phenomenal growth 
of their market share and made Netscape probably one of the most famous 
dot.com companies. Throughout 1995 Netscape's share price rocketed and 
their browser became the de facto standard of the industry.

 

 Do Read the whole of Chapter 16 of A Brief History.
 

 

It took a while, but eventually Bill Gates noticed what was happening on the 
Net and bought the rights to Mosaic. Renamed Internet Explorer, it was 
given away free with every copy of Windows 95.

What newspapers took to calling the 'browser wars' had begun. It ended in a 
court case Microsoft will never forget. On the way there was a paradigm shift 
when Netscape decided to release the source code under an Open Source 
licence and let the power of the Net do the rest. How Netscape's change of 
philosophy came about is described by Eric Raymond in his essay 'The 
Cathedral and the Bazaar'.

 

 
Do Read 'Epilog: Netscape embraces the bazaar' in Eric Raymond's 

essay called The Cathedral and the Bazaar.
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6.9 Exercise - pinpointing the explosion of the Web

Outline

 
In this exercise you will find and use some statistical data on the Web to find 
out when the growth of the Web began.
 

Outcomes
 The exercise should help you with the following:

 

 

●     using primary sources of information on the Web
●     analysing numerical data
●     comparing sources of numerical data
●     drawing conclusions from different sources of numerical data

 

Background

 

We've seen how the advent of the Mosaic browser was a significant event in 
the evolution of the World Wide Web. But when did the explosive growth of 
the Web actually begin?

In this exercise, I want you to explore the statistical evidence to see if you 
can pinpoint the moment when the Web became the dominant application 
on the Net.

 

The activity

 

I would like you to examine these sources to determine, as accurately as 
you can, the month and year in which Web traffic became the dominant use 
of the Internet. Write a short note summarizing your conclusion and giving 
your reasons for it.
 

 
Matthew Gray's Internet Statistics site, which contains a summary of data 
traffic from the National Science Foundation's (NSF) Backbone surveys.

 A graph of NSF traffic data.

 The raw traffic data for NSF backbone.

 If you would like to see my attempt at this exercise, click here

 

 
Finally, how does your conclusion relate to the history of the first Netscape 
browser?
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Resource 

  

Exercise - pinpointing the explosion of the Web. My attempt

 

Matthew Gray's site provides a tabulated survey of the relative proportions 
of different kinds of traffic on the NSF Backbone between June 1993 and 
March 1995. The statistics show the percentage of Web traffic rising from 
0.5% to 23.9% in that period. Although the table provides evidence of 
substantial growth, it does not in itself provide an answer to the question we 
have set ourselves: when did the Web really begin to take off?

All of the data seem to have been collected by Merit.

The graph on the Gatech site suggests that the graph of Web traffic begins 
to slope rapidly upwards around October 1994 and crosses over declining 
FTP and Gopher traffic sometime between February and March 1995.

The raw data on the Gatech site show the following picture

 

Month % of packets sent by 
WWW 

% of bytes sent 
by WWW 

Rank 
order 

February 
1995 

15.092 19.533 3 

March 1995 19.075 23.880 1 

 

Analysis of raw data for NSF backbone traffic

Although there are some questions about whether the percentage of bytes 
or of packets is the best measure, these figures suggest that the dominance 
of the web dates from early March 1995.

This was three months after the launch of Netscape Navigator 1.0

The obvious interpretation is that it was the Netscape browser which 
triggered the explosion.

 

 
  

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/0CF13A38-C6FD-49C6-A57481C3A7B89A03print.cfm
http://www.mit.edu/people/mkgray/net/web-growth-summary.html
ftp://nic.merit.edu/nsfnet/statistics/
http://www.cc.gatech.edu/gvu/stats/NSF/BothP.GIF


  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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6.10 The development of the World Wide Web - summary

 
By the end of this section you should have a good idea of how the WWW 
came about, what ideas it was based on and how these were embodied in 
its protocols and software.
 

Quick review
 The following ideas, personalities and institutions have been covered.

 

Idea Personality Institution 

Memex Vannevar Bush MIT 

The NLS system Douglas Englebart SRI 

Hypertext and Hypermedia Ted Nelson 

HyperCard Bill Atkinson Apple Computers 

WWW Tim Berners-Lee CERN 

Mosaic Marc Andreessen NCSA 

Netscape Jim Clark 
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7.1 Global documents - introduction

 
Now you know the history of the development of the WWW and something 
of how it works. This section brings together a number of topics not covered 
in detail in A Brief History:
 

 

Collaborative hypertext. Tim Berners-Lee originally evisaged that web 
pages would be editable as well as browsed. He saw the Web as a true 
group-working environment. We examine how far things have progressed 
with this concept.

The W3  Consortium. This organization was set up to bring some order and 
standards in the production of web products and tools. We look at its 
important role in the continuing development of the WWW.

XML is the successor to HTML. We examine what mark-up languages are, 
and how XML differs from and extends HTML.

Organizing chaos. Fishing in a sea of dross, or unlimited library: how do 
you view finding information on the Web? We examine some key information 
retrieval concepts in order to understand how search engines and web 
directories work, and how best to use them.

P2P Peer-to-peer networking allows people to utilize the power of their own 
PCs to work collaboratively across the Net. We look at how this technology 
may signal a new stage in the evolution of the net.

 

 

There are undoubtedly many topics we could have chosen to cover in this 
section. It is notoriously difficult to identify, without the benefit of hindsight, 
those developments that will have the most impact in a field. However, we 
have chosen these as areas where research is active, where products are 
coming into the public domain, and because they continue themes covered 
earlier in the module.
 

 
There are no bits of the set book to read for this section - just work through 
the pages that follow and complete the Exercise at the end of the section.
 

 
Do You might like to discuss in your Tutor Group conference your 

views on the impact of these topics on how the Web evolves, or 
any other developments you feel are likely to be important.
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7.2 Collaborative hypertext

 
In his original proposal for an information system for CERN, Tim Berners-
Lee said that it should:
 

 

'enable users to add their own private links to and from public 
information, and to annotate links as well as nodes privately, 
and enable 'live' links to be made between dynamically 
changing data.' (A Brief History, p.235). 

 

 

In realizing this proposal, Berners-Lee invented an interface: a program 
which stood between the user and the vast and disparate information 
resources of the Net. In seeking a model for this interface he drew heavily 
on ideas which had emanated from the hypertext community, where the 
problem of navigating through a virtual space of linked texts had been 
addressed through the notion of a ' browser', i.e. a virtual window which 
displayed the structure of the space. The Xerox NoteCards system 
developed in the early 1980s, for example, had a special 'browser card' 
which displayed editable node-link diagrams showing the structure of some 
portion of the hypertext network currently in use. Other hypertext or 
hypermedia systems had similar tools. But to the original hypertext notion of 
browsing, the CERN people added something which echoed the thinking of 
Ted Nelson, namely the idea that documents should be editable by their 
readers. Berners-Lee's idea of a browser, therefore, was not just an 
interface that would provide passive viewing, but something that would allow 
users to create their own inline links even as they were reading a document. 
Unfortunately, this is the one part of his vision of the WWW which did not 
survive beyond the CERN version. However, while many people think of 
hypermedia only in terms of the WWW, hypertext research has in fact been 
going on since the early 1960s, when Englebart developed NLS. Since then 
researchers have been developing a wealth of features and theories 
focusing on structuring, presenting and accessing interrelated information.
 

 

Why is hypermedia seen as a good way to handle information, and why 
would people want to add their own annotations to hypertext documents or 
web pages? There are probably many answers to these questions but I'd 
like to explore two of them with you now.
 

Interactive learning



 

In the area of education it is well known that interacting with information 
rather than just passively reading it actually helps a learner to learn. That is 
why we have encouraged you to write your own notes on the material as you 
have been covering it in this course. At the simplest level, people often 
underline or highlight key words or sentences on printed documents, or they 
may scribble notes in the margin. Wouldn't it be great if you could simply 
add notes and highlights as you were browsing a page and they would 
always come up whenever you viewed that page again? The problem with 
this is that you don't have write access to the server on which the page is 
held, so you can't edit the pages and save information on them. It would be 
problematic if we allowed this for every student; you would get everyone 
else's notes as well as your own when you viewed the page, and the result 
would be a bit confusing to say the least. However, if a browser could be 
made to keep a record of your notes and where they fitted in relation to the 
page, but stored your notes with their associated links on your hard drive, 
then such a system could work. This process is called web augmentation, 
and researchers are looking at ways to make this possible using new 
versions of the existing browsers. You can read an interesting account of 
progress in this field in the PhD thesis of Niels Olof Bouvin: Augmenting the 
web through open hypermedia . (This is very readable but rather long; it is 
after all a thesis!) A pdf is available, which will take about 10-15 minutes to 
download using a 56k modem; you may wish to save it on your computer for 
later reading: Augmenting the web through open hypermedia.)

 

Computer-supported collaborative work

 

Earlier in this course, or on another course you've done, there may have 
been times when you wanted to work closely with other students to produce 
a group document or web page. How you achieve this is quite problematic; 
does one of you hold the master copy and every one else sends their bits to 
that person, who then puts them into the master? Alternatively, do you each 
add your bit in turn and then pass the page on to the next person? Wouldn't 
it be better if all of you could see and edit the same web page at the same 
time, and see at a glance who did which bit? Well, this process is the basis 
of a field of study called Computer Supported Collaborative Working 
(CSCW). A type of software called Groupware has grown up here. This 
provides facilities wider than those I've just described, including some of the 
things you have been using FirstClass conferencing for. It also includes 
support of communication, cooperation, problem solving, competing and 
negotiating. Many groupware developers see the WWW as the way forward 
as the common interface for muti-user access to their products.
 

Open hypermedia standards

http://www.daimi.au.dk/~bouvin/Arakne/thesis.pdf


 

Standardization is an issue in this area. As hypertext systems developed, 
producers invented their own ways of storing, accessing and presenting 
information. This led to the situation where different hypertext systems could 
not read each others' files. The goal of the Open Hypermedia Systems 
Working Group is the introduction of hypermedia technology into as many 
existing applications and computing environments as possible, to gradually 
evolve a world-wide unified hypermedia environment. To do this would 
require the development and adoption of open hypermedia standards and 
protocols that allow interoperability between different hypermedia 
applications.
 

Collaboration: the underlying ethos of the Web

 

There are several examples of people using the Web to work collaboratively, 
many of these in the arts and literature, and this offers a rich means of 
sharing and working creatively together.

The Collaborative Hypertext part of MendelWeb provides space for users to 
contribute annotations to Gregor Mendel's paper Experiments in Plant 
Hybridization, published in 1865.

The Reader's Dubliners provides space for users to contribute annotations 
to James Joyce's stories.

Have a go yourself at contributing to pages at the WikiWikiWeb site.

 

Further reading

 

The Human Element in Collaborative Hypertext\Hypermedia, by Murray 
Turoff, Starr Roxanne Hiltz and V. Balasubramanian. This is a Short 
Workshop paper presented at the Workshop on Collaborative Hypertext held 
at the CSCW 1994 meeting.
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7.3 World Wide Web Consortium W3C

 

The W3C was formed in October 1994 to 'lead the WWW to its full potential 
by developing common protocols that promote its evolution and ensure its 
interoperability'. It is a consortium of organizations involved in all aspects of 
development of the WWW representing a wide range of researchers, 
software developers and users. Currently the W3C has over 510 members 
and around 70 full-time staff, led by Tim Berners-Lee, who contribute to the 
development of W3C specifications and software.
 

W3C and its role in the evolution of the Web

 
These points taken from the W3C mission statement summarize the areas in 
which it operates.
 

 
Universal access: Making the Web available to all people whatever their 
hardware, software, network infrastructure, native language, culture, 
geographical location, or physical or mental ability

 
Semantic Web: The sharing of knowledge and information in a form that 
computers can interpret and exchange

 
Trust: The building of trust as the first step towards using the Web as a 
truly collaborative medium

 

Interoperability: W3C, a vendor-neutral organization, promotes 
interoperability by designing and promoting open (non-proprietary) 
computer languages and protocols that avoid the market fragmentation of 
the past

 
Evolvability: The principles of simplicity, modularity, compatibility and 
extensibility guide all of our designs

 
Decentralization: In design we limit the number of central Web facilities 
to reduce the vulnerability of the Web as a whole

 

Cooler multimedia: Through its membership, W3C listens to end-users 
and works toward providing a solid framework for the development of the 
Cooler Web through languages such as the Scalable Vector Graphics 
(SVG) language and the Synchronized Multimedia Integration Language 
(SMIL).

Standardization

 

The W3C has developed more than 35 technical specifications for the Web's 
infrastructure; this makes it an important body in the development of 
standards on the Net. Standards are needed to ensure that software 
applications and systems from different suppliers work with each other 
towards the goal of interoperability.
 

 
Do Explore the W3C site, and specifically their mission statement, 

to find out how their activities aim to shape the future of the 
WWW.

http://www.w3c.org/
http://www.w3c.org/
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7.4 XML and mark-up languages

 

XML stands for eXtensible Mark-up Language. It is the natural successor to 
HTML and began in 1998 as a project at W3C to address HTML's limitations 
on structured documents and rich web data. It is rapidly becoming the de 
facto standard for the support of e-business applications such as interactive 
databases and transactions. But before we go into any more detail on XML 
let's backtrack a little and understand what is meant by a 'mark-up' language.
 

What are mark-up languages?

 

Historically, mark-up was the handwritten notation that a designer or editor 
would add to a typewritten script to give the typesetter the instructions for 
font types and sizes, spacing, emboldening, indentation etc. This description 
was transferred to the computing field to describe the formatting codes 
embedded in a file by a word-processing (WP) or desk-top-publishing 
package. In early WP programs such as TROFF the author had to embed 
these codes manually. This was a real pain, and I remember spending ages 
fiddling with these codes to get a sensible printout of my MSc dissertation 
written in 1983 using the University of Sheffield's mainframe computer. I 
don't have the original files any more, but the following links to the Bell Labs 
site show an example of a raw TROFF file (the manual for the Seventh 
Edition release of the UNIX operating system) showing the codes (usually 
two letters preceded by a dot) embedded in the text, and how it prints out, 
shown as a PDF file (this file is 1 MB so may take some time to download). 
 

 

Some of you may remember early versions of Wordstar, which worked in a 
similar way; see here for a screen shot of Wordstar. The 'dot commands' for 
Wordstar followed a similar format: 

Character width .CW 

Comment (not printed) .IG or .. 

Conditional page .CP 

Footing .FO 

Footing margin .FM 

Heading .HE
 

 
In WYSIWYG systems the program inserts the codes into the source version 
as a result of key presses or clicking on icons and allows the user to view 
what the codes produce on screen as they are working.
 

http://plan9.bell-labs.com/7thEdMan/vol1/man0.bun
http://plan9.bell-labs.com/7thEdMan/v7vol1.pdf
http://www.scrounge.org/wordstar.htm


Procedural vs descriptive mark-up

 

This kind of mark-up is called procedural mark-up, and most electronic 
publishing systems today use a mark-up that is unique to each software 
package. That is why you can't always immediately open and view a file 
produced in another word processor using the one on your machine. 
Procedural mark-up codes apply to a single way of presenting information 
and don't define how to display the file in other media such as on the 
Internet. Generic or descriptive mark-up, on the other hand, describes the 
purpose of the text in the document rather than just how it should appear on 
the page. For example, procedural mark-up would indicate print on a new 
line in bold face whereas generic mark-up would indicate which bit is the 
title, footnote etc. So generic mark-up separates the content of a document 
from its style of presentation, since once you know which bits are which you 
can apply different styles to those bits in different circumstances.
 

 

Picture - Picture: A picture of a word processed page, showing procedural 
mark-up. Here the first heading is marked as 16 point bold Helvetica. The 
next section heading is marked as 14 point Helvetica, then the main text is 
marked as 10 point Times. The next sub-section heading is marked as 12 
point Helvetica, the text as 10 point Times and the page number as 7 point 
Helvetica.

 

 

 

Picture - Picture: A picture of a similar word processed page, this time 
showing descriptive mark-up. Here, the first heading is marked as a chapter 
head, the next section heading is marked as a section head, then the main 
text is marked as a paragraph. This is followed by text marked as a list, then 
the next sub-section heading is marked as a sub-section head. The sub-
section body of the text is then marked as a paragraph, and the page 
number is marked as a folio.

 

 

SGML

 

Standard Generalized Mark-up Language (SGML) was an attempt to deal 
with the proliferation of different mark-up languages. It is an international 
standard (ISO 8879) and prescribes a standard format for embedding 
descriptive mark-up in a document and a standard method for describing the 
structure of a document. Creating an SGML document involves inserting 
tags around content, i.e. marking the beginning and end of each part of the 
document. For example, <par> indicates the start of a paragraph and </par> 
indicates the end of a paragraph. Does this sound familiar? You might agree 
it looks very much like HTML. This is not entirely surprising since Tim 
Berners-Lee based HTML on SGML.
 



 

There is another thing that makes SGML very powerful and that is the 
concept of the Document Type Definition or DTD; this describes the 
structure of a document. It specifies the rules governing the relationships 
between the elements in a document, e.g. 'the title must be the first element 
on the title page'. A separate style sheet then says how each element 
should be displayed, e.g. headings should be in bold and centred. The style 
sheet can then be different for different purposes. Cascading style sheets 
serve the same purpose for web pages.For example, for each of our T171 
web pages there is the main page as you see it on the website and and a 
printable version linked from the 'printable version' button. We produce each 
of these from the same source (it's actually XML but more of that later); they 
each simply have different styling instructions.
 

XML

 

XML is a special form of SGML designed so that richly structured documents 
could be used over the Web. It has been rapidly taken up by Web 
developers and browser manufacturers. It was developed by the W3C and 
the base specifications are XML 1.0, W3C Recommendation Feb '98, and 
Namespaces, Jan '99. The XML Activity Statement explains the W3C's 
current work on this topic in more detail. XML is not the same as HTML 
since the tags in HTML are pre-defined and fixed whereas in XML you 
define the tags as you go along. The W3C are constantly working with 
browser developers to add new tags to HTML to keep pace with the need for 
new features in web pages. However, the tags in XML are defined within the 
'page' itself, so it is infinitely extensible. In theory XML can cater for any new 
features that are needed in the future.  This makes XML more like a 
programming language than simply a way to mark-up pages - and means it 
is much more flexible and powerful. Below is a sample of part of the XML file 
for this page.
 

 

<title2>Further reading</title2>

<bodytext>

<p>Tim Berners-Lee sees this ability of data to identify itself 
as the key to transforming the Web into the 'Semantic Web'. In 
a <a class="external" href="http://www.xml.com/pub/a/2000/12/
xml2000/timbl.html" target="_blank">keynote session at XML 
2000</a> Tim Berners-Lee, Director of the Wide Web 
Consortium, outlined his vision for the Semantic Web.</p>

 

Metadata

http://www.w3.org/TR/2000/REC-xml-20001006
http://www.w3.org/TR/1998/REC-xml-19980210
http://www.w3.org/TR/REC-xml-names/
http://www.w3.org/XML/Activity


 

Alongside XML there is something called the Resource Definition 
Framework, or RDF. It provides a means for programs to interchange 
information about web resources. And this introduces another concept, that 
of metadata or 'data about data'.

Metadata is descriptive information about an item or computer file (a book, a 
web page, an art object etc.) and it has been in use in the form of library and 
museum catalogue records for a long time. Metadata about a book would 
record things like: who the author is, who the publisher is, what the title of 
the book is, etc. For a video other things might be important too - its running 
time and format for example. The idea is, however, just starting to become 
significant in the context of the Web. Having agreed standards about what 
metadata to hold about a web resource and how that data is labelled would 
enable web tools such as search engines to 'understand' the nature of 
resources found. So they could perhaps distinguish between informative 
pages and adverts, images and sound tracks or present only those pages 
published after a certain date, or distinguish web pages written by some one 
called 'Winter' from those with information about 'winter weather'.

 

 

Do Read the following article by Robert X. Cringely. It explains how 
XML enables web pages to know what information they contain 
and what impact this will have on the Web: Data, Know Thyself: 
The Power of XML is Going to Change Everything About 
Computing. Now If Only I Could Describe It.

 

Further reading

 

Tim Berners-Lee sees this ability of data to identify itself as the key to 
transforming the Web into the 'Semantic Web'. In a keynote session at XML 
2000 Tim Berners-Lee, Director of the Wide Web Consortium, outlined his 
vision for the Semantic Web.

An excellent explanation of RDF and Metadata by Tim Bray can be found at 
the O'Reilly XML site.
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Module 2 Section 7 

7.5 Organizing chaos: information retrieval on the Web

 

The Web is useless - you can never find what you want! How many of you 
would have agreed with these sentiments  before you started this course, or 
perhaps still do? The power of the Web as a publishing medium for anyone 
who has access is unquestionable, but the downside is information overload. 
Search engines and web directories were developed to provide a fast means 
to finding a specific page, but how do they work and why were they 
developed in the way they were? In practical terms, how can we use the 
Web more effectively? First of all we need to understand some basic ideas 
about 'information retrieval'.
 

Some basic information retrieval concepts

 

When you think of finding information what's the first thing you think of? The 
telephone directory perhaps, or a library or an encyclopedia? What all of 
these have in common is that they contain information that is organized in a 
systematic way. Knowing just how the information is organized helps us to 
use them effectively to find information. In the telephone directory, there may 
be a business section with the names and numbers of companies and 
services that are listed under various categories such as Plumbers or Cafes, 
and these categories are listed alphabetically. Knowing this we can easily 
scan through the list for the category we want. If we look for a category that 
isn't there it tells us which category to look under instead. For example, if I 
look for Coffee Shops in my local telephone directory there aren't any listed, 
but it does say 'See Cafes' so I know I need to look there. So someone has 
decided which headings should be used - this 'control' of the 'vocabulary' is 
needed because in English we usually have at least half a dozen words for 
everything (those of you for whom English is not your first language will no 
doubt be painfully aware of this). For example, think of a phrase for a tall 
building. What did you come up with? Was it skyscraper or tower block or 
something else? First lesson then: retrieving information isn't as simple as it 
seems - it involves lateral thinking. This method of organizing information 
systematically by subject, 'the subject approach', helps cut down some of 
the guesswork.
 

A subject approach

 

This approach of organizing information in subject categories is very 
common and is the one adopted in the non-fiction sections of libraries. Since 
theoretically libraries could get books on any subject under the sun, they use 
a system which classifies all subjects in general knowledge into topics and 
sub-topics and represents these by a code. One commonly used code is 
Dewey Decimal, which splits all of human knowledge into 10 main 
categories (or classes) which are labelled 000, 100, 200 etc. up to 900, and 
each of these are split into 10 subcategories, and so on. For example, 
Natural Science and Mathematics is class 500, Physics is 530, Sound is 534.
 



 

When a book is received in a library its subject is determined and it is given 
the code for that subject - it's then usually written on the spine and called the 
'class-mark'. The books are then placed on the shelves in numerical order of 
this class-mark; this brings books on the same subject together on the shelf. 
If you are looking for a book on, say, computers you would first find what 
number or class-mark the subject of computers is under and then find this 
section on the shelves by following the numerical sequence. Hey presto, you 
would find there all the books that the library had on computers - apart from 
the ones that were already being used by other library users, that is.
 

 

Web directories such as Yahoo take this approach to finding information on 
the Web. Yahoo splits knowledge into sections such as Arts and Humanities, 
and Business and Economy, and these sections are divided into subsections 
so that if you click on Business and Economy a further array of terms that 
includes Electronic Commerce and Co-operatives appears, each of which 
are again subdivided, and so on. Yahoo also provides a window so that 
those who know exactly which subject they need information on can go to 
the subject directly, rather than going through the layers of categories. The 
important thing to notice is that Yahoo indexes web sites where you will find 
information, not web pages. They have teams of 'indexers' who view web 
sites, decide what they are about and allocate them to one of the Yahoo 
subject categories. The advantage of this approach is that only those pages 
really about that subject will appear under the category heading - because 
someone has actually checked the page itself and verified this. The 
downside is the time and staff wages needed to do all this checking and 
allocating.
 

 

This 'classified' subject approach to information retrieval is very efficient for 
browsing, i.e. finding what items there are on a particular subject. But it is 
tedious when you know exactly which item you are looking for - you don't 
want to go to vaguely where on the shelf the item might be or wade through 
pages and pages of listings of web sites on a general subject to find it. In 
this case you want to be able to search the system on a few key words from 
the title or the author's (or company's ) name and find out quickly if the 
repository has the item you know about.
 

A keyword approach

http://www.yahoo.co.uk/


 

In this case a searchable database of keywords which acts as an index to 
the items is preferable. Keywords are words that searchers believe describe 
the information they want or that authors have used to explain their topic. 
(For example, I searched the Web recently for information on business-to-
business electronic commerce, and the keywords that describe my interest 
include exchanges, hubs, electronic procurement, b-2-b and of course dot 
com). It is a safe bet that web pages that include these keywords will be of 
interest to me. The trick is linking the keywords in my mind with the web 
pages that include the key words. It (the trick) is pulled off in two stages. The 
first part is the search engines (also known as robots, crawlers, hotbots or 
agents). These are programs that contain a search algorithm which locates 
(a) the web pages that contain a keyword and (b) the pages that are linked 
to the pages that contain that keyword by a hypertext link. The names of 
these pages and their URLs are fed into a database. The keyword might 
appear in the web page itself or HTML metatags associated with it. The 
second part of the trick is a device, in this case a browser, that allows 
searchers to ask a search engine such as Altavista for a list of web pages 
that contain the keywords in which they are interested, and this list is 
generally ranked with the most relevant appearing at the top of the list.
 

 

The upside of this approach is that it is cheap (no indexers' salaries), 
automatic and fast to search. Powerful servers mean that the software can 
search through millions of documents within seconds and it is easily 
updatable when new web pages appear. The downside is the language 
problem again: the word(s) I think of may not be the same word(s) that the 
author used in his or her document to describe that subject. To combat this, 
most search engines provide a means of combining words and phrases in 
an 'advanced' search facility; however, this is more complicated for users to 
learn and use.
 

 
In effect, most search engines and web directories use a combination of 
both subject and keyword approaches, but it pays to work out how the one 
you are familiar with using is organized.
 

 
Do Look at the Help pages on Yahoo and Altavista and compare the 

way these two systems work.
 

Are search engines biased?

http://www.altavista.com/
http://www.yahoo.co.uk/
http://www.altavista.com/


 

Search engines are efficient in that once the programs have been written 
they operate at a relatively low cost. They are effective in that they compile 
ranked lists of web pages that contain the information that searchers require. 
However, their effectiveness is compromised by those who design web 
sites, by the way in which writers use words in web pages, and by our 
laziness. The search engines recognize the existence of a term, but not how 
or where in the document it is used. This means that web designers can 
make a web page appear more attractive to a search engine than it really is, 
so that not only is one web page selected rather than another but it is also 
placed higher up the list than it warrants. Research shows that some search 
engines are programmed to prefer .com sites to .org, .gov and .ac sites; this 
gives preference to those web sites that include information about a product 
or service that is to be sold rather than sites that contain information for the 
public good. Earlier I argued that a concept can be described by several 
keywords and that we have no control over which word is used to describe a 
concept. When we instruct the browser to search the Web, it is so easy to 
enter keywords such as electronic commerce or business-to-business when 
we should be entering more specific keywords such as e-hub.
 

Further reading

 
Shaping the Web: Why the Politics of Search Engines Matters by L.D. 
Introna and H. Nissenbaum. In The Information Society, Volume 16(3), 
July-September 2000, pp. 169-185.

 

Accessibility and Distribution of Information on the Web by Steve 
Lawrence and Lee Giles. A summary of statistics on search engines 
coverage, from a study published in 1999 in Nature, Volume 400, pp. 107-
109. This web page also gives metadata for the original Nature article at 
its start.

 

Beyond Information Retrieval: Ways to Provide Content in Context by 
Deborah Lynne Wiley, an electronic-publishing-industry consultant, in 
1998. An article charting the future of search engines and the potential for 
sophisticated information management on the Web.

 
Adventures in Cybersound: the Seven Ages of Information Retrieval 
written in 1995 by Michael Lesk. A readable account of the history of 
information retrieval since Vannevar Bush's article in 1945.
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Keywords, metatags and other tricks

 

There are several metatags, but the most important for search engine 
indexing are the description and keywords tags. The description tag returns 
a description of the page in place of the summary the search engine would 
ordinarily create. The keywords tag provides keywords for the search engine 
to associate with a page.

Before getting into further specifics, let's assume you have a page without 
the tags. The page is titled "My World", with a header that says "Welcome to 
My World", then a giant graphic image, then a link at the bottom that says 
"enter". (Did I mention I hate your page?). Search engines that index this 
daring creation will probably return a listing like this:

 

My World
Welcome to My World

 

Now let's fix it. Let's assume that within "My World" is a site chock full of 
information about stamp collecting. Here visitors can find out about stamp 
prices, stamp conventions, stamps for sale and trade, the history of stamps 
and much more. We'll use the metatags to communicate this without 
destroying the image you've worked so hard (ahem) to create. The metatags 
go inside the header tags, so that everything looks like this:

HEAD

TITLE>My World</TITLE

META name="description" content="Everything you wanted to know about 
stamps, from prices to history"

META name="keywords" content="stamps, stamp collecting, stamp history, 
prices, stamps for sale"

/HEAD

Now your listing will look something like this in search engines that support 
the descriptions tag:

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/9FD9BB37-00FB-41BF-943E7670F72EA763print.cfm


My World
Everything you wanted to know about stamps, from prices to history

 

Did you notice how the description matches what's in the description tag? 
That's exactly what the meta description tag does. It lets you control the 
description that appears.

What about the meta keywords tag? It gives your page a chance to come up 
if someone types in any of the words listed. For example, someone might 
enter "stamp collecting", which will match with one of the keywords in the 
tag. Without that tag, there would be no chance at all, since "stamp 
collecting" doesn't appear on the page or in the description tag.

Should you have different variations for keywords, such as shown in the 
example? It may help you with some search engines and not at all with 
others.

Having "stamp collecting" together as a word vs. "stamp" and "collecting" 
can help if someone is searching for the exact phrase "stamp collecting". In 
general, try not to worry about it too much. You'll drive yourself crazy trying 
to cover which engines understand plural forms as a default choice vs. those 
without a thesaurus vs. those that do phrase searching as a default setting. 
Still with me?

Remember, you are using these tags to help make up for the lack of text on 
your pages, not as a way to successfully anticipate every keyword variation 
a person might enter into a search engine. The only hope you have of ever 
doing that is to have good, descriptive pages with good titles and text that is 
not buried on the bottom of the page by JavaScript, frames tags or tables. 
The metatags are a tool to get around these aforementioned problems.

One other metatag worth mentioning is the robots tag. This lets you specify 
that a particular page should not be indexed by a search engine. The format 
is like this:

META NAME="ROBOTS" CONTENT="NOINDEX"

Not all search engines support this tag. As an alternative, all the major 
search engines support the robots.txt convention of blocking indexing.

Definitely add meta description and meta keyword tags to your web pages. 
Some search engines will give you a boost if you have them. But don't 
expect that to necessarily be enough to put you in the top ten. Metatags are 
mainly a design element you can tap into, a crutch for helping information-
poor pages be better acknowledged by the search engines.

The search engines that support metatags are listed on the Search Engines 
Features page. More extensive information about metatags, including 
specifics for particular search engines and strategies about writing them, is 
also available to site subscribers. Visit the subscription information page to 

http://searchenginewatch.com/webmasters/features.html
http://searchenginewatch.com/webmasters/features.html
http://searchenginewatch.com/about/subscribe.html


learn more about becoming a subscriber.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Module 2 Section 7 

7.6 Peer-to-peer (P2P) networking

Napster: the pioneer

 

Napster hit the headlines in the late 1990s when it tried to subvert the 
monopoly of the big music publishers by providing a means for Internet 
users to swap music files. Although the publishers won the right to protect 
their 'products' (or intellectual property - Section 5.3) in the end, Napster 
achieved lasting fame owing to its innovative technology for connecting 
users' PCs. This technology is called peer-to-peer (usually abbreviated to 
P2P) computing and it represents a paradigm shift in the way the Web works.
 

What is P2P?

 

P2P is a way of allowing Internet-connected PCs to connect to each other 
directly across the Net, i.e. without going through a server. This allows the 
PCs to share resources such as file storage or processing power and 
represents truly distributed computing. This is different from the old client-
server model, where the PC simply acts as a 'dumb' (but expensive) client 
receiving directions from the ISP server. With P2P computing the PCs are 
more like mutual servers using their full processing power to communicate 
directly with each other (via the Net) and carry out computing tasks.
 

 

The problem that P2P technology solves is that these PCs, on the edge of 
the Internet, are not permanently connected to the Internet. Finding them 
and establishing a connection when they are logged on is the key; they do 
not have a fixed or even predictable IP address for the system to record and 
use.  Have a look back at Section 4.4 TCP/IP and your computer, and 
Exercise - addresses and packets and routes in this module to remind 
yourself what an IP address is and how your PC is allocated one (and if you 
go in using a modem instead of an ISDN or cable line it will be a different 
one) every time you connect to the Internet.
 

 

P2P systems operate outside the DNS system and are not dependent on 
central servers. They cope with the intermittent connectivity by creating their 
own directories of user-specific addresses and updating the IP address 
information for that user in real time.
 

Why is P2P so important?

 
The following article by Clay Shirky on the O'Reilly Network is an excellent 
explanation of the importance of P2P and why it represents such a paradigm 
shift.
 

 
Do Read Clay Shirky's article What is P2P ... And What Isn't now 

and see if you agree with my summary of its key points.

 

What can you do with P2P?

http://www.napster.com/
http://www.openp2p.com/lpt/a//p2p/2000/11/24/shirky1-whatisp2p.html


 
Taken from the O'Reilly P2P Directory, these are just a few of the areas P2P 
is operating in.
 

 

Collaborative or group working e.g. Groove Networks.  Groove 
software lets you create secure shared spaces where you make instant 
and direct online connections with others to share information and get 
things done.

 

Distributed computing e.g. SETI@home: the search for extraterrestrial 
intelligence. SETI@home is a scientific experiment that uses Internet-
connected computers in the Search for Extra Terrestrial Intelligence 
(SETI). You can participate by running a free program that downloads and 
analyses radio telescope data.

 

Distributed search engines e.g. MusicBrainz.org The MusicBrainz 
Metadata initiative is designed to create a portable and flexible means of 
storing and exchanging metadata related to digital audio and video tracks. 
The MusicBrainz Metadata initiative is a content description model for 
audio and video tracks on the Internet.

 

Instant messaging e.g. Jabber. The first application of Jabber technology 
is an instant messaging system focused on privacy, security, ease of use, 
access from anywhere using any device, and interoperability with Instant 
Messaging, phone and web-based services.

Copyright © 2002 
The Open University

http://www.openp2p.com/pub/q/p2p_category
http://www.groove.net/
http://setiathome.ssl.berkeley.edu/
http://musicbrainz.org/MM/
http://www.jabber.org/


 

 

  

  

  

  

  

  

  

Resource 

  

My summary of Clay Shirky's paper: What is P2P ... and what 
isn't?'

 
Shirky's paper published 24.11.2000 on O'Reilly Network. I've used Shirky's 
headings as a guide for my notes.
 

Opening paragraphs:

 

Shirky starts by saying how if the term P2P is used too literally to describe 
servers talking to each other, it does not cover all the services we normally 
think of as P2P. He focuses on the change in the type of computers acting 
as nodes to include PCs without fixed DNS addresses, as the most 
important characteristic of the new revolution in P2P computing.
 

Resources-centric addressing for unstable environments:

 

He states that what makes P2P so distinctive is that is takes advantage of 
the collective processing power, memory, storage, file sharing, etc. available 
on the PCs of the hordes of people who use the Internet. He points out that 
in order to do this, however, the first P2P pioneers like Napster had to find a 
way of dealing with the variable connectivity of these machines.
 

P2P is as P2P does:

 

The problem was that up until that point it was assumed that in order to act 
as a server on the network the computer would be switched on all the time, 
and thus the system was designed around having a fixed DNS address. 
However PC users connecting via modems are not logged on all the time 
and get a different DNS address allocated by their ISP every time they 
connect. This was done because there weren't enough DNS addresses to 
go round when Mosaic appeared and the Web took off. As PCs got more 
powerful it didn't make sense not to use the extra resources they provided.
 

The veil is drawn back:

 

The first P2P facilities like ICQ invented different ways to make connections 
between PCs by bypassing DNS. The users of these services have grown 
rapidly and still do: the total number of P2P addresses equalled the number 
of DNS addresses when this paper was written in November 2000.
 

Litmus tests:

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/5C197FF2-CF07-4FD4-9635353728E23586print.cfm


 

Litmus tests: Shirky proposes a test for establishing if something is really 
P2P: it treats temporary network addresses as the norm and it gives end-
users autonomy. He compares Yahoo and Napster to make this point by 
looking at who owns the hardware the service runs on; Yahoo - Yahoo and 
Napster - the users of Napster
 

Real Solutions to real problems:

 

P2P addresses can even be people rather than machines - e.g. ICQ 
identifies people by names not the machine they login on. So creating more 
DNS addresses won't take us back to the old days of the Internet - P2P has 
changed things.
 

Who's who:

 
Shirky lists services which are and aren't P2P: those which are: Napster, 
ICQ, Jabber, i.e. chat; Popular Power those which are not: Intel's "server 
peer to peer"; E-mail; Dynamic DNS
 

P2P is a horseless carriage:

 

Shirky concludes that like the term 'horseless carriage' coined to describe 
what later became known as the automobile, in terms of what went before it, 
the 'peeriness' of P2P is more a label than a definition. He also sees a 
sound future for P2P.
 

 
  
  
  

  
Click on the back button in your browser window to return to 
the previous screen.  
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7.8 Global documents - summary

 

By the end of this section you should be aware of several current areas of 
research and development on the Web. You should have a deeper 
understanding of how search engines and web directories work and thus 
how to use them more effectively to retrieve information from the Web.
 

Quick review
 More specifically, the following topics have been covered in some detail:

 

 
How ideas about collaborative working and group hypertext authoring are 
being extended to the Web.

 
What the W3C is and its role in setting and maintaining standards as the 
Web evolves.

 Mark-up languages, specifically XML and the concept of metadata.

 
Different approaches to information retrieval on the Web and how tools 
such as search engines work.

 
What peer-to-peer (P2P) networking is, and why it has the potential to 
change the Web dramatically.
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Module 2 Section 8 

8.1 Epilogue: the future of the Net - introduction

 
This section is a bit different from previous ones. There is little to read on our 
website; instead, we would like you to read a web article written by John 
Naughton, the author of A Brief History, and think about the issues it raises.
 

 

Before we send you off to read John's article, in the exercise on the next 
page, let's think about what this module has covered. It has taken a look at 
the history of the development of the Internet, firstly focusing on the people 
and circumstances that led to the innovative work at ARPA which resulted in 
the first large-scale network of computers. It has explored the problems they 
faced and the solutions they came up with in designing the topology of the 
network and the protocols for its operation. The next stage in the process, 
that of joining different networks together, was described in some detail. But 
this module didn't just concentrate on the technology; much has been said 
as well about how the attitudes and ways of working of the people and 
organizations involved have helped shape the way the Internet operates 
today. Take a moment to think about why your attention might have been 
drawn to this aspect. It is because T171 aims to introduce you to how 
technologists, as real people, work in the world and how they approach 
problem solving.
 

 

A large part of this module has been devoted to explaining how the World 
Wide Web came to be. It is hard for us now to see the Internet as something 
separate from the WWW; for most of us they seem to be the same thing, but 
they are not. On the next page, John's article distinguishes between the two, 
and this is an important point. It is this distinction, and looking at how the 
Internet is changing the way we think about things and do things, that is the 
main theme of John's article. He sees the Internet as continuing to evolve 
and speculates on what impact this will have on society. So for this last part 
of the module we are looking into the future. We are using our knowledge of 
the history of the Internet and the WWW to try to see what trends we can 
spot which might give an indication of how things will go in the future.
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8.2 Exercise - Contested space: the Internet and Society

Outline

 
In this exercise you will work individually, reading a scholarly article and 
summarizing its key points.
 

Outcomes
 This exercise will help you with:

 

 reading and understanding scholarly papers;
 making notes on scholarly papers;
 bringing together and consolidating your understanding of Module 2. 

Background

 

In the summer of 2001 John Naughton was invited to write a briefing paper 
for the 21st Century Trust. The Trust was founded in 1986 with the aim of 
bringing together at residential conferences or in study tours people between 
the ages of 25 and 40 who are likely to be opinion leaders, decision takers 
and active citizens in the new century. The title of the paper was Contested 
space: the Internet and Society, and John's aim was to put the WWW and 
the Internet into perspective for this group of influential but non-technical 
people.
 

The activity

 

Read the paper Contested space: the Internet and Society by John 
Naughton. You might want to print the paper out to read it as it is quite long - 
it prints out to around 16 pages. Alternatively, once you have loaded the 
page into your browser you can go offline to read it as it will stay on screen 
until you close the browser window.
 

 If you want to see my summary of the main points click here.

 

 

Do From the paper, pick two sections which interest you most and 
explain in your own words (just a paragraph will do) the point or 
issue John is making in each of them. Find an example from 
Module 2, either in A Brief History or on the web site, to shed 
further light on each of these two topics. Share your thoughts 
with your tutor group.
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Contested Space: The Internet And Society
by John Naughton

 
We are still in the early days of the Internet and it is impossible to predict 
where it will lead us next but it still has the potential to be subversive.
 

Part 1: Understanding the technology

 
We need to understand the technology in order to understand what the Net 
might do.
 

The Internet is not the Web 

The Internet is like a railway network and the Web is just one of the 
applications that use the network. More people use email but this takes up 
less space.

The evolution of the network 

The Internet started in 1972 with the US Dept of Defense's ARPANET which 
was a way for academic researchers to share information. Other computer 
networks emerged soon afterwards and a transnational 'internetwork' was 
created using a set of open protocols or standards that became known as 
TCP/IP, enabling messages to be passed reliably from any node to any 
other.

The Impact of the Web 

The Web brought millions of new users to the Internet and altered the 
structure of the network. Ordinary users became 'clients' with temporary 
connections who could access information sources held on privileged 
machines called 'servers' which had permanent connections to the Net

The architecture of the Net 

The Internet has an open, permissive architecture with no central control so 
its growth is in the control of those who decide to use it.

Anonymity and its implications 

Since connections are temporary, there is no way to link individual IP 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/12D2033D-D129-4766-92B5B1EE772562C6print.cfm


 

addresses to known users. So the technical architecture facilitates 
anonymity which people have used in both positive and negative ways.

Scale of the Internet 

There are currently 400 million users but these are unevenly distributed 
across the world with most in USA and Canada and least in Africa.

The Internet as a communications space 

Access to published data, Information and knowledge 

Lowering the barriers to publication.Online publication is cheap, global and 
bypasses the traditional 'gatekeepers' of publication media

Making it harder to keep secrets.Governments can no longer effectively ban 
books or other publications

Rapid and inexpensive communication on a global scale. New forms of 
communication are possible including email, asynchronous communication 
systems like Usenet; synchronous chat rooms and Instant messaging

Sharing of information resources. Groups and individuals can share 
resources and collaborative more effectively

Virtual communities. Rather than replacing existing real life communities, 
people use the Net to support existing social networks as well as build new 
links.

What next? 

The unequal structure of the Net means that most servers are in the control 
of a few companies with economic and political power. New trends which will 
change the Internet include:

 

 

●     increasing processing power and storage capacity of 'ordinary' PCs;
●     changes in the Internet addressing system brought about by Ipv6;
●     the spread of broadband connectivity.

 

Part 2: Some issues raised by the Internet



 

Access and the Digital Divide 

Only 2%-6% of world population has Internet access, and the Digital Divide 
follows other socio economic inequalities. The divide is between rich and 
poor countries as well as between people within countries. Technological 
infrastructure is needed but also literacy skills and social capital. On a global 
scale the consequences of this inequality affect universal human rights.

Control of the Net 

In the 1980's the Net was mainly used by academics who developed a 
distinctive anarchic culture. However, since the introduction of the Web, 
business and government have become major players, and the Internet is 
much more susceptible to political and commercial control than was once 
thought.

Governments and the Net: the ambivalence of power. Governments see the 
Net as a potential tool for economic growth but at the same time feel 
threatened by it

Authoritarian responses. Some governments try to censor or block out 
Internet access

'Liberal' responses: pre-emptive legislation. Liberal governments try to 
legislate against certain kinds of activities on the Net and give authorities the 
power to obtain information from ISPs

Lessons of UK experience. In the UK, the RIPA (Regulation of Investigatory 
Powers Act, 2000) was passed without the public being aware of the issues 
involved. The libertarian Internet community underestimated the potential of 
governments to regulate the Net. The strategy to target ISPs works because 
they are businesses which have to obey the law.

Encryption is not the answer. Encryption can guarantee privacy but 
legislation can still override this

The long arm of the (civil) law. The legal system is used to apply pressure to 
critical points in the Internet eg ISPs are being sued about the content of 
web sites or newsgroups.

 

E-commerce: prospects and implications



 

A new economy? 

The Internet changes some aspects of doing business but others are not 
affected. There are some new kinds of businesses like reverse auctions. 
The new 'information economy' means we have to find different ways of 
thinking about business.

Impact of e-commerce on anonymity and privacy 

E-commerce requires security so the Internet could change to include digital 
signatures and more authentication measures.

The end of anonymity 

Although IP addresses can be logged by ISPs, the user is anonymous. 
However a new e-commerce layer could require identity authentication 
which would be possible with new expanded Ipv6 addressing system, and 
could mean more tracking of online behaviour.

Anonymous reading and privacy 

This has implications for access ie increasing the digital divide for those 
without digital signatures. It would also prevent anonymous reading online. 
ie cyberspace could easily become a totally controlled environment

Intellectual Property Rights 

Publishers have responded to the Internet with legislation, lobbying and 
technological solutions to prevent piracy. This is as important now as land 
and capital were during industrialisation

Security and vulnerability in a digital age 

Internet is open and therefore insecure, and the growth of the Internet will 
mean we are living in an increasingly vulnerable world under threat of 
Information Warfare.

 

 
  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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Module 2 - The Future of the WWW 

8.3 Epilogue - summary

 

This section is the last one in the Module so there has been some reflection 
on the module as a whole. It has drawn your attention to the content of the 
module, and why it has focused on the development of the Internet and how 
technologists work, in the way it has. The aim was to use this knowledge to 
think about the future.
 

 

By the end of this section you should have thought about how the Internet 
and the WWW might develop over the next few years. You will have read 
about the issues the author of the set book thinks are key ones in the impact 
the development of the Internet will have on society.
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1.2 Software and hardware

 

When you think of a computer you probably think of the dull-looking box 
sitting on top of, or underneath, your desk, plus the monitor, keyboard and 
mouse. These, along with all of the components inside the computer box, 
are the physical parts of the computer - the hardware. But the hardware is 
just an expensive doorstop without something to make it work. For you to 
produce your annual budget, write your great novel or draw your birthday 
party invitations you need programs which will make the computer do things. 
The computer also requires programs just to look after itself and to manage 
all its components. Programs are the software. Therefore, in this module, 
when I refer to 'technology' I mean both hardware and software, since the 
computer requires both to be a functional machine.

You might like to think of the hardware as a car, and the software as the 
driver and the fuel it requires before it can be driven.

Hardware includes components such as the microprocessor, hard disk drive, 
memory chip, graphics card and so forth. Separate hardware items that are 
added onto the basic computer unit, such as the monitor, modem, printer, 
keyboard, etc., are often called peripherals.

Software can be written in a variety of programming languages. A 
programming language is used to express the instructions which tell the 
computer what to do in response to a certain action. For instance, word 
processing software tells the computer to display the letter 'a' on the monitor 
when you press the 'a' key on your keyboard. Software can be divided into 
three basic categories:

 

 

1.  Operating systems. These communicate with the hardware of the 
machine, and act as the basis on which other software programs can 
be run. The operating system, or OS, is the means by which both 
other programs and the user interact with the computer. It is the first 
thing you see when your computer starts up, and it allows you to tell 
the computer what it is you want to do. Examples of operating 
systems include DOS, Windows, UNIX and the Macintosh OS. 
Operating systems are very important in the story of the PC and we 
shall return to them later.

2.  

Languages. These allow developers to write new software programs. 
There is a wide range of programming languages to suit different 
types of task; examples include Basic, C, Assembler, Pascal, C++, 
Visual Basic and Java.

You will look at these in detail if you do a computer programming 



course, but they do not feature very much in this course.

3.  Applications. These allow you to perform activities to which the 
computer is suited. Applications are the reason most people buy 
computers in the first place. Examples include word processors (such 
as Microsoft Word), spreadsheets (e.g. Lotus 1-2-3), databases (e.g. 
Access), graphics packages (e.g. CorelDRAW), and so on.
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1.3 Binary, bits and bytes

Binary

 

To appreciate the importance of the various breakthroughs in the history of 
the computer industry you will need a basic knowledge of how a computer 
works, and in this segment you will look at how a computer represents 
information.

At its very lowest level a computer operates by turning on or off millions of 
tiny switches, called transistors. In computers these transistors can only be 
in one of two states; that is, on or off. Such devices are thus referred to as 
two-state devices. Another example of a two-state device might be a 
conventional light switch. It is either on or off, with no intermediate state. The 
states of 'on' and 'off' can be represented by the numbers 1 and 0.

In mathematics the term binary is used to refer to a number system which 
has only two digits, that is 1 and 0. The number system we use in everyday 
life has ten digits, 0 to 9, and is called denary. The binary system is the 
smallest number system that can be used to provide information.

Any number from our normal, denary system can be represented in binary; 0 
in denary is 0 in binary. Similarly 1 in denary is 1 in binary. When you get to 
2 in denary you have a problem. There are no more symbols in binary; you 
are restricted to only 1 and 0. So how do you represent two? This question 
is similar to asking how you represent ten in denary. Once you get to nine 
you have run out of digits, so you simply create a new column and start 
afresh, using 1 and 0. This is also what you do in binary, so 2 in denary 
becomes 10 in binary. When you move on to 3 (in denary) you proceed as 
before; 3 becomes 11 in binary. The table below shows how denary 
numbers convert to binary.

 

Denary number Binary equivalent 

0 0 

1 1 

2 10 

3 11 

4 100 

5 101 

6 110 

7 111 



8 1000 

9 1001 

10 1010 

 

It is useful to think of binary in terms of columns. The first column represents 
units, so a 0 here means no units, i.e. 0, and a 1 means 1 unit. The next 
column represents the numbers of 2s, so a 1 in this column means 2. The 
next column represents 4s and so on, with each column being twice as big 
as the previous one. This is also what we do in denary, each column being a 
factor of 10 bigger than the previous one. So the denary number 2902 can 
be interpreted as (2 x 1000) + (9 x 100) + (0 x 10) + (2 x 1). If you want to 
convert binary numbers to denary, this is a useful method. For instance, if I 
wanted to convert the numbers 1000100 and 11001 to denary I would make 
a set of columns as shown.
 

 

Picture - Table - 3 rows by 7 columns, shows conversion of binary numbers 
to denary as explained in the text. Examples are 1000100 in binary equals 
68 in denary (1 times 64 plus 1 times 4) and 11001 equals 25 (1 times 16 
plus 1 times 8 plus 1 times 1

 

 

 

Conversion of binary numbers to denary 

You will not be asked to convert numbers, so don't worry too much about the 
details. The important thing is to have an idea of what 'binary' means. 

 

What is binary used for?
As I mentioned at the start of this segment, a computer functions by 
manipulating 1s and 0s. As you have seen, you can represent any denary 
number in binary. It is also possible to represent any letter of the alphabet, 
or other character, using binary by simply assigning a code to it in the 
computer. For instance, there is an agreed representation of text known as 
International Alphabet Number 5 (IA-5) in which the letter 'A' is represented 
by the binary pattern 1000001. When I type the letter A, this binary number 
will be stored in my computer. I can later retrieve it and the letter A will be 
displayed on screen. This will only happen if the computer has received 
instructions to treat 1000001 as an IA-5 character. The same pattern could 
be used to represent the denary number 65. The computer knows what to 
do with the data because it has instructions from a program, and these 
instructions are themselves binary representations.

It is worth examining the difference between data and instructions. The data 
is the current information the computer program is working with. This might 
be some numbers I am adding up, or some text I am typing. It will vary from 
instance to instance. The instructions are what the computer does with the 
data. This must always be consistent, for example clicking on the Save 



 

button will always save the data.

So numbers and text can be represented using the binary system. What else 
can? Images can be represented using a technique known as bit-mapping. 
This divides an image up into thousands of cells and allocates a value to 
each cell. If the image is in black and white, each cell will have a value of 1 
(indicating it is black) or 0 (indicating it is white). Colour can be represented 
by allocating more information to each cell to indicate the proportion of red, 
green and blue (RGB) values. A wide spectrum of colours can be created by 
varying the relative values of red, green and blue. You will encounter bit-
mapping in more detail in a later section.

What else can be represented in binary? The answer is just about anything. 
Sound, like images, can be divided up into different segments and each 
given an appropriate binary value, which can then faithfully reproduce the 
sound. This is what your music CD player does.

You will hear people talk about computers being 'digital'. Sound, light and 
other natural signals are usually analogue. The difference between digital 
and analogue is an important one as it underlies the advantage in using 
computers for many tasks. There is more about what is meant by analogue 
and digital here: Analogue and digital.

 

Bits and bytes

 

So computers work by manipulating 1s and 0s. These are binary digits, or 
bits for short. Single bits are too small to be much use, so they are grouped 
together into units of 8 bits. Each 8-bit unit is called a byte. A byte is the 
basic unit which is passed around the computer, often in groups. Because of 
this the number 8 and its multiples have become important in computing. 
You will particularly encounter the numbers 8, 16, 32 and 64 in various 
contexts in computing literature, and this is usually due to the 8-bit byte 
being the basic building unit. The key point to appreciate is that although 
basing your entire system on only two digits may seem limiting, these two 
digits can be used to represent almost anything.

You will also hear people speak of kilobytes, megabytes and gigabytes or 
often just 'K', 'meg' and 'gig' as in, 'This computer has 64 megs of RAM', or 
'This file is 45 K'. Bits, bytes, kilobytes and megabytes are merely ways of 
measuring the size of things computers deal with. A kilobyte is 2 to the 
power of 10 bytes. This is actually 1024 bytes, but is close enough to a 
thousand to be given the prefix kilo, meaning a thousand. Similarly, a 
megabyte is 2 to the power of 20 (or 1 kilobyte squared), which comes out 
as 1,048,576 bytes. For the sake of convenience, this is called a megabyte, 
meaning a million bytes. A gigabyte is 1000 megabytes.

 

Additional resources



 
Here is an animation in Flash which demonstrates the difference between 
analogue and digital signals and the conversion from analogue to digital: 
Analogue and digital.
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1.4 Computer architecture

Manipulating data

 

In the last segment you saw how a computer could use binary digits (bits) to 
represent almost any information. This segment will show how a computer 
uses this binary representation to perform its various tasks.

By combining a series of bytes any data or instruction can be represented. 
Consider a simple example which takes a number and displays it on the 
screen. The following instructions might operate for this program:

10000000 = start program

00000001 = exit program

00000011 = consider next byte as a number

00000101 = display previous number

 

 

Thus the following stream of bytes would display 10 (2 in denary):

10000000 (program starts)

00000011 (it is told to consider the next byte as a number)

00000010 (treated as a number)

00000101 (it is told to display the previous number)

00000001 (it exits)

This is essentially what computers do, except on a scale of complexity 
enormously greater than this.

Although computers operate by manipulating 1s and 0s, this is not a very 
useful way for people to work. A more productive means of telling the 
computer what to do is required. This need led to the development of 
programming languages. The first of these was known as Assembler, which 
operates at quite a low level in the computer, telling the computer where to 
move data and what to do with it. Assembler takes commands and converts 
them in to 1s and 0s, which the computer can interpret. Newer programming 
languages are more sophisticated, and operate at a higher level than 
Assembler, and their arrival has made the task of programming simpler.

In the dummy program above we used a byte (eight bits) to represent each 



'chunk' of information. Most computers now use 32 or 64 bits. These chunks 
are called words and are the basic units the computer manipulates when it 
is performing an action.

 

The components of a computer

 

The key to your computer is a chip called the microprocessor. This is its 
brains, and is where most of the computing takes place.

Before the advent of the microprocessor, computers came mainly in the 
form of large mainframes which had a different circuit board for each 
function. At the core of a mainframe computer are three separate units 
linked together to form what is known as the central processing unit, or CPU. 
These three units are:

 

 

The arithmetic and logic unit (ALU) - this is the unit which does the actual 
work of the computer. As well as the four basic maths functions of 
addition, subtraction, multiplication and division, it has comparison 
capabilities such as =, >, < (equals, more than, less than).

 
The control unit - this unit controls the flow of data from the computer's 
memory into the ALU and to other devices.

 The memory.

 

A microprocessor combines the ALU and control unit on one silicon chip, 
which is why it was at one time referred to as the 'computer on a chip'. In 
mainframes the CPU includes memory, but this is separate in 
microcomputers, so I shall use the term CPU to refer to just the combination 
of ALU and control unit. I shall describe microprocessors in more detail later, 
but you should appreciate for now that they can perform a variety of 
functions. Inside your computer, in addition to the microprocessor which 
forms the CPU there are other microprocessors that are used to control the 
graphics card, modem and other devices.

The CPU microprocessor is housed on a circuit board called the 
motherboard. Also on the motherboard is the clock chip which acts as a 
metronome for the computer so that all its actions can be synchronized. 
There may also be one or two ROM chips. ROM stands for Read Only 
Memory, which means that the data on these chips cannot be altered, it can 
only be read. These chips often contain some important programs which 
come supplied with the computer and which are needed for it to function 
properly. This is why they are made to be read-only; it would be very 
unfortunate if an unsuspecting user altered them.

As well as the CPU microprocessor there are devices which can be used to 
enter data into the computer, and which it can use to output data. These are 
called input/output devices (usually referred to as I/O devices ) and might 



include a keyboard and mouse (for input) and a monitor and printer (for 
output). The data for these devices will often pass via a slot-in circuit board 
(called a card) inside the PC which plugs into a slot on the motherboard. 
These cards perform a number of functions, such as converting data to a 
form usable by that particular brand of device.

The CPU also sends and receives data to and from the computer's memory, 
which is usually referred to as RAM (random access memory). The RAM 
consists of chips similar in construction to the CPU. This is the memory 
which stores all the data the computer is currently using. You can think of 
the RAM as the computer's desk. When it needs to work on something it will 
retrieve it, for example a file from the hard disk, and put it into the RAM - just 
as you might get a file from a drawer and place it on your desktop. The 
computer will also load into the RAM the programs it needs to work with this 
file, in the same way you might place your calculator on your desktop. Like a 
desktop there is a limit to how much can be placed in the RAM. The 
contents of RAM are often lost when the computer is switched off.

 

 
Picture - Cartoon - hiker reaches top of mountain, wise sage says "The 
secret to happiness is: Always get as much RAM as you can possibly afford"

 [Source: Courtesy of Randy Glasbergen. ? 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

 

The microprocessor will also have to read from and write to a permanent 
data storage device in the form of a hard disk drive. Other permanent 
storage devices include CD-ROMs (again the ROM in the name indicates 
that these CDs cannot be written to), optical disks, tape storage or floppy 
disks (which may be read only or writable).

To receive and send all of this data the microprocessor is connected to 
cables, which are referred to as buses. This term comes from the Latin 
omnibus, meaning 'for all'. Buses are designed to carry all kinds of data, 
rather like the buses you might use to travel around a city (their name is also 
derived from omnibus). Thinking of your computer as a street layout, with 
traffic and buses transporting data to various destinations, is not a bad way 
of visualizing what is actually happening.

This is a simple overview of a computer's architecture, but it is sufficient for 
this course. The architecture is summarized in the figure below.

 

 

Picture - Diagram - shows an overview of a computer's architecture. The 
CPU sends and receives data to and from the RAM. The CPU reads from 
and writes to storage devices, eg, hard disk, CD-ROM, Floppy disk. The 
CPU receives and outputs data from input/output devices, called I/O 
devices, via slot in cards.

 



 

 Computer architecture
 

Recommended reading

 
PC Computer Notes - offers information about hardware components and 
the workings of a computer.
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1.5 Computer power

 

People often talk about the power of a computer. What do they mean by this 
and what factors affect it?

So what influences the rate and complexity of the computer? There are 
several factors. In 1997 I owned two computers. One was then state-of-the-
art and the other was three years old. I shall use a comparison of these to 
illustrate the factors that affect computer power.

 

The microprocessor chip

 

The first factor is the microprocessor chip used for the CPU. Successive 
generations of chips have more and more transistors placed on them. With 
more transistors available the chip can be programmed to perform more 
tasks, thus increasing its complexity. My older computer had an Intel 80486 
microprocessor chip, which contains approximately 1.2 million transistors. 
The new computer had an Intel Pentium microprocessor, which has 
approximately 3.1 million transistors. This means that the new 
microprocessor had the capability to perform over twice as many functions 
as the older one. Often tasks that in the past would have required another 
piece of hardware can now be performed by additional transistors on the 
microprocessor.

Increased numbers of transistors also allow the chip manufacturers to 
implement new methods of improving memory usage and speed of 
performance. For example, earlier versions of the Intel microprocessors 
required a seperate chip to be installed in order to cope with any software 
requiring lots of calculations involving floating point numbers. The extra chip, 
known as a maths co-processor, was integrated in the main microprocesor 
as more transistors were made available in subsequent versions.

(The terms 'floating point numbers' and 'maths co-processor' are explained 
in the Glossary - you can access this by clicking on the button in the blue 
sidebar. If you come across terms like these that you don't understand it is 
worthwhile checking out the Glossary.)

Such improvements in successive generations of microprocessors are 
typical, and are made possible by the increased numbers of transistors 
available.

 

Clock speed



 

The second factor that determines a computer's power is its clock speed. 
Each action of the CPU can be thought of as occupying one cycle (although 
most modern CPUs can perform several tasks at the same time). Therefore 
the greater the number of cycles per second, the faster the computer. Back 
in 1997, my older machine had a clock speed of 66 MHz (1 megahertz 
means one million cycles per second), whilst the new one had a clock speed 
of 133 MHz. The new computer roughly doubled the performance of the old 
one. In one second my new computer was able to perform roughly twice the 
number of functions that its predecessor could.
 

 
Picture - Cartoon ? PC making loud noise VROOOOM! VRRRROOOOM! 
VROOOOOOM! One onlooker comments to other, "We couldn't afford faster 
computers, so we just made them sound faster"

 [Source: Courtesy of Randy Glasbergen. © 1998 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

Word size

 

The third factor is the size of the words which both the microprocessor and 
the buses can accommodate (go back to the previous segment on computer 
architecture if you need to refresh your memory about these). You may 
sometimes hear people refer to a computer (or particularly a games console) 
as a '32-bit', '64-bit' or '128-bit' machine. These terms refer to the size of 
word that the microprocessor can manipulate. The larger the word size, the 
more information each word can contain. A 32-bit word can contain twice the 
data of a 16-bit word. Thus increasing the word size improves both the 
complexity (more data can be manipulated) and the speed (since it takes the 
same time to interpret each word). On both my machines the CPU word size 
was 32 bits, but there was a bus on my older machine which operated at 16 
bits. This means that the data it carried had to be in 16-bit words, which had 
an effect on the speed of processing.
 

RAM

 

A fourth factor that affects a computer's power is the amount of memory, or 
RAM, available. RAM acts as the computer's working memory, so it contains 
the information the computer needs for its current session. This will include 
various operating system commands (e.g. what a mouse double click 
means), the programs currently running (e.g. Microsoft Word with two 
documents open), current display configurations (e.g. that one Word 
document is in front of the other and the mouse pointer is in the top left of 
the screen) and so forth. An increase in the size of the RAM increases the 
amount of data it can store at any one time. This improves the complexity of 
the computer because it can run programs which require a lot of data to be 
handled, and several programs can be run simultaneously. It also increases 
the speed of the computer because when the RAM becomes full the 
computer will temporarily store data on the hard disk. This will be retrieved 
when it is required, which takes more time than having it currently available 
in memory. So more RAM provides more speed. RAM is currently measured 
in megabytes, and my older computer had 8 megabytes of RAM, whilst my 
new one had 32 megabytes.



 

 
Picture - Cartoon - Dad looking under bonnet of broken down car. Son says 
"What is it, Dad? Is the car out of memory?"

 [Source: Courtesy of Ted Goff. © 1996 Ted Goff. World Rights Reserved. Reproduced with 
permission.]

 

 

The result of all these differences was that I was able to run programs on my 
new computer which were more complex - for example games with detailed 
graphics, or simulation software which performs a lot of mathematical 
functions. Even when I ran old programs they worked much faster, and I 
could have more programs open at once without their performance being 
affected.

Of course, my newer, faster machine has since been made to look slow, and 
I am now several machines down the line from that one. The difference in 
performance between subsequent machines has been less noticeable, 
however. The power of computers now is such that their performance is fast 
enough to meet most needs, and the software I use does not really 
necessitate the rapid upgrade it once did. I am not using my current machine 
to anywhere near its full potential. I use my computer mainly for word 
processing, accessing the Internet and presentations. I do not use it for very 
intensive software, such as current games, which require a lot of computing 
power. This gradual easing of demand poses a problem for the computer 
industry, and we shall look at its effect on the perception of computers later 
in the module.
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1.6 Types of computer

 

This module is mainly concerned with computers based on microprocessors, 
called microcomputers or personal computers (PCs). Later sections of this 
module will examine the PC in detail and the types of software used by 
them. There are other types of computer though, and you will need to be 
aware of these. However, don't get too bogged down in the details - the 
important thing is that you have an appreciation of the different types of 
computers and the tasks they might perform.
 

Mainframes
 Picture - Photo - a mainframe computer the size of a huge chest freezer
 [Source: Science and Society Picture Library.]

 

 A mainframe computer
 

 

Mainframes were the dominant form of computing before microcomputers. 
They are usually very expensive, powerful and operate specialist software.

Mainframes are typically used by large companies, public authorities and 
universities for their data handling tasks. These tasks are typically:

 

 

File maintenance: This is perhaps the most common use of mainframes. 
Maintaining records is a huge task for institutions. Records can contain 
information on sales, credit card status, payroll details, social security 
details, health records, stock inventory, etc. These either need to be 
accessed by different people in real-time (for instance a travel agent 
booking an airline ticket) or updated in batches (for instance warehouse 
stock levels at the end of each day). It is necessary in such cases to have 
the data stored centrally and then accessible by those who need it. A lot of 
minicomputers are now capable of performing these tasks in medium-
sized companies.

 

Simulations: Many physical and engineering problems cannot be solved 
without the help of complex computer simulations.These require intensive 
mathematical work, and so take advantage of a mainframe's 
computational power. Examples include weather forecasting, or 
calculating the position of astronomical bodies with extreme accuracy. 
Many minicomputers or workstations are now used for this type of 
problem.

 

General purpose: Many universities used a mainframe to act as a general 
purpose computing facility. Each user can then be given their own area on 
the mainframe to store files, and different departments can use its 
resources to perform different tasks, e.g. predicting bird populations in the 
Biology department and calculating metal stress in the Engineering 
Department. PCs are now used to perform many of these tasks.



 

You will have noticed that after each task I mentioned that other types of 
computer could now be found performing these tasks. This indicates that the 
general growth in the mainframe area has slowed and is even in decline, as 
smaller computers have become more powerful. Mainframes are still 
required by many institutions, however, to perform large data handling tasks. 
They are particularly useful when data needs to be held centrally, with 
different people needing access to it. This is illustrated below:
 

 
Picture - Diagram - uses of a central mainframe - shows the mainframe at 
the centre with links to a number of terminals

 

 

 Use of a central mainframe
 

Minicomputers

 

Minicomputers are powerful, special-purpose computers. They were 
originally viewed as small mainframes - hence the prefix 'mini'. However, 
they have become increasingly powerful and have replaced mainframes for 
many functions. Examples include Digital Equipment's VAX machines and 
IBM's AS/400s. They typically cost in the $100,000s.

Tasks minicomputers might be used for include:

 

 

Plant control: Many industrial plants require a central computing facility to 
collect data from various sensors and then to act accordingly. For 
example, in a chemical engineering plant, as the pressure in one vat 
increases the computer registers this, and opens a release valve slightly 
while also adjusting the boiler temperature.

 

Network control: Many computer networks need a central computer which 
provides storage space and controls the network using special network 
software. This is known as a server. The other computers which access 
the server are called clients. Such machines can also act as the interface 
to the Internet, accepting Internet messages and hosting e-mail and World 
Wide Web facilities. Powerful PCs can also be used to perform these 
functions.

 

Databases: As mentioned above, the role of mainframes in file 
maintenance is increasingly being taken by minicomputers. Minicomputers 
can hold databases of records which appropriate people can access.



 

For the general public it is PCs which tend to symbolize computers. 
However, most 'heavy duty' computing is performed not by PCs but by 
minicomputers. With the growth in networking computers in most institutions 
the role of minicomputers has grown. It is in this market that some of the 
largest software companies, such as Novell who provide networking 
software and Oracle who supply database software, do most of their 
business.

The network model is shown below.

 

 

Picture - Diagram - the network computing model - the minicomputer server 
is connected to networked computers used for a variety of tasks e.g. reading 
e-mail, browsing the web, using word processor software held on the server, 
saving files to the server. The network connects to the internet, and the 
terminals connect to a printer via the network

 

 

 The network computing model
 

Workstations

 

Workstations are based on specialized microprocessors and can be 
thought of as powerful PCs. They are typically used for specialist 
engineering tasks. Workstations use a special type of microprocessor known 
as a RISC chip (Reduced Instruction Set Computing). This technology, 
developed at IBM, removes many of the complex instructions from a 
microprocessor and has instead a set of basic instructions, which perform 
their tasks very quickly. This approach increases the speed and the power of 
the microprocessor, particularly when dealing with numerical problems. The 
workstation market is dominated by SUN Microsystems. They typically cost 
in the $10,000s and $100,000s.

Tasks workstations might be used for include:

 

 

CAD/CAM: Computer Aided Design and Computer Aided Manufacturing 
have been growth industries since the mid-1980s. These technologies 
allow engineers to design complex machine parts without having to 
produce an actual physical model. The necessary complex, 3-D graphics 
require a lot of computing power and good quality video capabilities.

 
Animation: Similarly to CAD/CAM, animations require a lot of processing 
power which must be performed quickly, and are ideally suited to the 
RISC technology.

 
Simulations: Performing simulations of processes, such as the behaviour 
of an industrial plant, requires considerable computing power.



 

Multitask programming: Any complex programming which is deemed to 
require more power than is offered by a PC, and which needs to perform 
more than one task at a time (called multi-tasking), is often performed on 
a workstation. Recent PC operating systems such as Windows NT can 
also perform multi-tasking.

 
The workstation will typically be part of a network.

 

Personal computers

 

Microcomputers are based on a microprocessor and are intended for 
individual use; hence they are called personal computers, or PCs. They 
were initially stand-alone machines, but are increasingly connected to a 
network. They typically cost around $1,500. They are ideal for tasks such as 
those listed below where the user requires individual computing power.
 

 

Word processing: Word processing programs allow a user to produce 
professional-looking documents, with different fonts, styles and pictures. 
The production of complex and attractive documents is much easier with 
the use of word processing software than it was in the days of the 
typewriter.

 

Spreadsheets: Spreadsheets allow a user to create mathematical models. 
These are particularly useful in financial planning and can be used to 
answer questions such as 'What happens if we raise the cost of our 
product by 1%?'.

 
Desktop publishing: This allows people to create drawings, manipulate 
images and combine them with text to produce professional graphic 
design work, for instance magazine layouts, posters, book covers, etc.

 
Games: Although this may seem a non-serious use of computers, games 
represent a large market. By making use of the PC's computing power 
very good quality graphics and complex game play can be achieved.

 
Servers: As mentioned above, many powerful PCs are now being used as 
servers to control a network.

 

Generally the tasks performed by the mainframes have been taken over by 
minicomputers. PCs initially created a new type of usage for the computer; 
for instance, spreadsheets and desktop publishing took over from activities 
previously performed by hand. As PCs have increased in power they have 
begun to be used for some of the tasks that required minicomputers and 
even mainframes in the past.

With the increase in computer power the distinction between types of 
computers is often difficult to maintain. When does a PC become a 
workstation for instance? Remember, though, that having an appreciation of 
the different types of computers and the tasks required of them is important, 
but you should not get too bogged down in trying to categorize machines.
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1.7 Exercise - note taking

Outline

 
In this exercise you will work individually to develop note-taking skills using a 
web type format.
 

Outcomes
 The exercise should help you with the following:

 

 taking notes;
 using an HTML editor;
 thinking about the course material.

Background

 

One of the most important skills you can learn is how to take good notes. 
Not only how to take them, but to get into the practice of taking them. You 
may be thinking 'I know how to take notes, what do I need this advice for?'. 
My response to this is that it is not just in this course you will find it useful, 
but in the whole of your life. We are repeatedly told we live in an information 
age. We are bombarded by information in a variety of media. In order to 
make sense of this information you have to be able to recall it and sort it into 
a useful order. A piece of information does not exist in isolation, but is 
connected to many other pieces of information. The connections you make 
can often make the difference between information being useful or not. 
Research in psychology has shown that people make more sense of 
information and retain it better if they actively do something with it, as 
opposed to just passively receiving it. The very act of using the information 
in some way makes it more 'meaningful' to each of us - we make 
connections and we remember them. One of the best and easiest activities 
for doing this is to make notes.
 

The exercise

 

Read the resource Taking notes - this describes the process of taking notes, 
deciding what and when to write, and the features of your notes you need to 
bear in mind.

Start up your preferred HTML editor. If you are unsure about using an HTML 
editor, here is some advice you may find helpful: Choosing and using an 
HTML editor.

Read over the material in this section again, and use the list of topics in the 
Summary section as headings to make notes in your HTML editor.

Read your notes, and synthesize them as you see fit.

Save the file with a suitable file name, for example "m1s1_7.htm"



As you take more notes during the course, revisit previous notes and make 
hyperlinks between material when you think there is a connection.
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Taking notes

 

Related to note taking is the skill of critical reading. We will look at this in 
more detail later. When taking notes the first thing you have to consider is 
what the notes are going to be used for, since notes taken for one purpose 
may not be suitable for another. Here are some possibilities:
 

 

●     To help you understand the information.
●     To help you remember the information.
●     To explain the information to someone else.
●     To highlight the points which will be useful in an assignment.
●     To help you revise later.
●     To reveal the underlying structure and arguments in the information.

 

 

In our case you are primarily concerned with 1, 2 and 4, although 5 and 6 
will also be useful.

When writing notes here are a few points you should bear in mind:

 

 

●     They should be personal - the notes are usually for your benefit, so 
they won't look like anyone else's notes. Don't feel as though you 
have to use the sort of language you might in an essay. Use 
whatever language helps you remember and understand the 
information.

●     They should have a purpose - we looked at some of these above. 
When writing your notes you should be clear as to what their purpose 
is, and keep this in mind as you write them. If you feel you are drifting 
from your purpose then you may need to adjust them. I have 
sometimes found myself writing notes as if they were for an 
audience, and had to make the shift back to the personal perspective.

●     They should be the length you want - don't feel you have to be 
concise or wordy. They are for you, and will be as long as you need 
them to be for your purpose.

●     They should make sense later - there is often a temptation to jot 
down single words which you understand perfectly at the time. In 
three months' time, when you have read a lot more material, a note 
such as "RAM = desktop" may not mean anything to you. This is 
something which comes with practice, as you become used to the 
amount of detail you require.

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/049264A0-5E7A-435B-AFB446F3081AE30Bprint.cfm


●     They should be readily available - making a document and then 
giving it a title such as 'Notes1' may not be very useful if you end up 
with lots of Notes files. In this module we require that you use an 
HTML editor. You may prefer to make notes on paper and then type 
them up later. I do not recommend this practice since it is more time 
consuming, and adds an air of formality to your notes, which I think is 
inappropriate. Also you need to ensure that you file your notes 
appropriately, and don't leave them in a pile along with jottings, 
unpaid bills and the local newspaper, which eventually gets put in the 
bin during a house clean. This is what happens to paper in my house, 
so I opt for the computer for note taking.

 

So what should you do when taking notes? Again you will have, or will 
develop, your own technique, but here's what I do.

Firstly I open a new HTML document (or an existing one if I am adding to it) 
alongside the material I am making notes on.

I read the material through once, from start to finish. Make sure you have 
enough time to do this, and will be uninterrupted, since you get a better 'feel' 
for the material if you can read it in one go. Obviously, this will depend on 
the material - if you were reading War and Peace I wouldn't suggest you 
read it all in one uninterrupted session! So decide beforehand what is a 
convenient 'chunk' to read. In study material this is often suggested in the 
material itself.

I then make a trawl through the material, writing the words or phrases I think 
are important. This is often made simpler for you if the important words are 
in some way highlighted (for example in bold or italics). You should not be 
swayed by this too much however; remember these are personal notes, so 
what the author has highlighted as important may not be the material you 
need to make notes on. Avoid simply copying and pasting large chunks 
of material. It is the process of actively reading the material and putting it in 
your own words which makes note taking useful. Merely copying and pasting 
defeats the object to some extent (although you may decide to paste in 
chunks of material, and add notes underneath).

Here is my trawl from this module's segment on The Book - Accidental 
Empires.

Alternative universe - different results 

Accidental - title of book 

All texts have basic premise 

Cringely's premise 



 

The book - not academic 

Computer industry is different - therefore different type of book 

American centred point of view 

Problems with historical accounts 

Cringely is well placed 

Style of book suits topic. 

Cringely - pseudonym - what does this mean for his authority? 

I then look over this trawl of words and expand on parts I think require 
expansion, and perhaps delete some I don't think I will need. This can range 
from spelling out terms to adding a couple of sentences to help me 
remember, for example:

Problems with historical accounts. Difficult to know what is true, what is 
influenced by author, what is left out, etc. 

and also adding comments on the material itself. For instance, if you 
disagree with the author, or don't understand something:

Computer industry is different - therefore different type of book. Is this true? 
There are many parallels between the computer industry and other 
industries. 

So I now have a set of notes which summarizes that segment, and is 
personal to me. The act of doing this it has made the material memorable. It 
took me about five minutes (but then I am familiar with the material). Here is 
my final set of notes:

Alternative universe - different results. Pretty obvious 

Accidental - title of book. These large corporations arose more or less by 
accident. 

All texts have basic premise. Sometimes have to unearth these. This is an 
important point. 

Cringely's premise. - That it happened by accident, the people who made it 
happen were amateurs, and they still are. 

The book - not academic. But suitable. Just because a book is readable 
does not mean it does not carry lots of information. 



Computer industry is different - therefore different type of book. Is this true? 
There are many parallels between the computer industry and other 
industries. 

American centred point of view. Computer industry is mainly American one. 
What about the UK computer industry, for example Sinclair? 

Problems with historical accounts. Difficult to know what is true, what is 
influenced by author, what is left out, etc. 

Cringely is well placed. Has been in the industry for a long time. 

Style of book suits topic. Readable, accessible and fast-paced. 

Cringely pseudonym - what does this mean for his authority? Initially to gain 
access to information, but now the name is valuable. 

 

When is the right time to take notes?

 

Any time! Increasingly we live in an age where there is more information 
than we can possibly hope to deal with. One of the most important skills you 
(or any of us) can develop is how to cope with all this information. Coping 
with information involves several skills including finding the relevant 
information from the mass which is out there, assessing the quality and 
reliability of this information, extracting and remembering the important parts 
from the vast quantity, making connections between different pieces of 
information, and being able to use all this information effectively. Note taking 
is just one skill which will help you do this. It is important to take notes all the 
time. You can reduce them, abstract them, add to them or even delete them 
afterwards, but you have to have them to start with.

It is a mistake to think 'I'll come back to this later and make notes.' Often you 
won't, and even if you do the connections you made or issues which popped 
into your head at the time will have gone. You will find yourself thinking 'Why 
did I think this was relevant?'. So, it is important to get into the practice of 
making notes, and the best way to do this is to find a method which suits you 
(and the medium you are working in). In this module we are suggesting you 
use an HTML editor, but you may discover an alternative working method 
which suits you.

So my final advice is make lots of notes and make them often. It's not as 
painful as you think.

 

 
  
  



  

  
Click the Back button in your browser window to return to 
the previous page.  
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1.8 Background - summary

 

In this section you have covered some of the basic principles of how a 
computer operates, and what its various components do. You have also met 
some of the terminology used in the industry. You should now be able to 
read the set text, 'Accidental Empires', without coming across terms you are 
not familiar with.
 

Conference

 
You might like to discuss the following in your Tutor Group conference, or in 
the Forum:
 

 
Any parts of the background material you found difficult

 
Any questions about computers which have interested you

 
Any pieces of computer jargon you've heard but aren't sure what they 
mean

 Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 What software and hardware are.
 The different categories of software.
 What binary is, and how it relates to denary.
 How a computer uses bits to represent information.
 What analogue and digital mean.
 The main components of a computer and their functions.
 The factors that affect the power of a computer.
 The difference between mainframes, minis, workstations and PCs.

 
Computer terminology, such as RAM, ROM, CPU, bytes, kilobytes, data, 
instructions, I/O, motherboard, buses and words.

 

Have a go at the Quick Quiz to see how well you have understood the 
content of this section on Background Material. This quiz is scored 
automatically, and no-one sees your score except yourself.

You should also complete the self-diagnostic form now. This will give you a 
record of your level of confidence with the Background Material.
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Quick Quiz 

All the questions have only one correct answer.

Q1 Which of the following is a peripheral?
 Windows 95

 Memory

 Microprocessor

 Printer
  
Q2 Which of the following is a piece of software?

 Windows 95

 hard disk drive

 Printer

 Memory
  
Q3 Which of the following is not a 2-state device?

 A  normal light switch

 A  volume control on a CD player

 A  transistor
  
Q4 Which of these is in binary format?

 The light from the sun

 The sound of two people talking

 A  computer image

 A  drawing on paper
  
Q5 Which phrase best describes a word in computing?

 The size of a file on hard disk

 A  value which can be either 1 or 0

 8 bits

 The chunk of information a computer operates with
  
Q6 Which of the following is not a permanent storage device?

 A  floppy disk

 RAM

 A  hard disk drive

 CD-ROM
  
Q7 Which of the following is found in the CPU?

 Mother board

 RAM

 Clock



 Control Unit
  
Q8 Which of the following does not affect the power of a computer?

 Clock speed

 Microprocessor type

 Amount of RAM

 Modem speed
  
Q9 Which type of computer would generally be used for a bank to store 

customers' account information centrally. It could be accessed by 
customers and bank branches anywhere in the country?

 Mainframe

 Minicomputer

 PC

 Workstation
  

  

When you hit the Send button your answers will be automatically marked 
by computer, and your score will be sent back to you. No-one but you will 
see your score. 

 
  

 

 

 
Click the Back button in your browser window to return to 
the previous page. 
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Self-diagnostic

This Self-diagnostic is being completed at the end of Section 1

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

Background Material

   
 

What 'software' and 'hardware' refer to

   
 

The different categories of software

   
 

What binary is and how it relates to denary

   
 

How a computer uses bits to represent information



   
 

What 'analogue' and 'digital' mean

   
 

The main components of a computer and their functions

   
 

The factors which affect the power of a computer

   
 

The difference between mainframes, minis, workstations 
and PCs

   
 

Computer terminology such as RAM, ROM, CPU, bytes, 
kilobytes, data, instructions, I/O, motherboard, buses and 
words

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

  

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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2.2 Prehistory

 

Before we begin our account of the PC it is worth looking back over the 
important events which laid the groundwork for the current popularity of 
computing.

There has long been an interest in automating processes. The Industrial 
Revolution saw the automation of some physical processes using 
mechanical devices. For instance, the Jacquard loom was a major industrial 
advance which meant that cloth could be woven more quickly, by fewer 
people and in larger quantities. Early in the nineteenth century the 
automation of mental processes, as well as physical ones, seemed a 
possibility.

 

Charles Babbage
 Picture - Photo - Charles Babbage - kindly, wise but also steely Victorian
 [Source: Copyright © Science and Society Picture Library.]

 

 

There are a number of people to whom the title 'Grandfather', 'Father', or 
even 'Godfather' of computing have been applied. One of these is Charles 
Babbage, a Victorian engineer, mathematician and philosopher. Babbage 
was born in Devon in 1791 and studied mathematics and chemistry at 
Cambridge.

In 1822 he designed what he called the Difference Engine. This was a 
device to calculate navigational tables, which were so important at the time 
but which were often ridden with errors introduced through manual 
calculations. Babbage built a small working model, and on the basis of this 
received funding to construct a larger model which would operate on a 
system of falling weights and a steam engine. The engineering requirements 
of the machine were too great for the toolmakers of the time, and Babbage 
ordered constant changes to the design. The machine was thus never 
completed, but this did not prevent Babbage from designing an even more 
complex device, known as the Analytical Engine.

The Analytical Engine was conceived as a general-purpose device, capable 
of performing arithmetic or logical functions (whereas the Difference Engine 
was effectively a special-purpose calculator). Instructions were to be entered 
into the Analytical Engine by punch cards (as they were later for the first 
mainframe computers) and kept in a store, the equivalent of today's 
computer memory. Importantly, Babbage foresaw the need to differentiate 
between the instructions given to the machine (the program) and the 
numbers entered into it (the data). In its overall design the Analytical Engine 
bears a striking resemblance to today's computers, although its realization 
was naturally limited to the technology of its time and it was based on 
mechanical movements rather than electrical impulses.



Babbage never completed the Analytical Engine, and his work may have 
passed unnoticed were it not for the efforts of Ada Byron, Countess of 
Lovelace (the poet Byron's daughter), who published much of his work and 
supported him. It is in her honour that the computer language ADA is 
named. The British Government withdrew support from Babbage, and his 
failure to complete a successful working machine caused something of a 
dark age in computing. At the time labour was cheap, and so there was no 
real demand for automatic solutions to many tasks. Interest in machines for 
automating processes was not renewed until two factors made it urgent: the 
Second World War, and the growth in office-based work.

An insight into Babbage's working methods can be gained from an anecdote 
of a visit to him by Lord Moulton in about 1870.

 

Alan Turing
 Picture - Photo - Alan Turing - deep set eyes, earnest, determined
 [Source: National Archive for the History of Computing, University of Manchester.]

 

 

Alan Turing was born in 1912 and studied mathematics at Cambridge. In 
1936 he published a paper to refute the mathematician David Hilbert, who 
claimed that any mathematical problem could be solved. In his paper Turing 
outlined a general-purpose mechanical device which would receive basic 
instructions from a tape stream telling it what to do. By using this 
hypothetical device Turing proved Hilbert wrong - not all mathematical 
problems can be solved. The 'Turing Machine', as it became known, was the 
basis for the computers which were to follow, in that it could imitate the 
function of another machine, such as a typewriter, given the appropriate 
instructions.

During the Second World War Turing worked at the secret British code-
breaking centre at Bletchley Park, codenamed "Station X". Here he helped 
to devise machines to decipher messages composed by the German 
Enigma coding machines. He also worked on an electronic computer called 
Colossus, which had many similarities to the American pioneering computer 
ENIAC (see below).

In 1950 Turing published a paper called 'Computing Machinery and 
Intelligence', which looked at the question 'Can machines think?'. Because 
of this he is seen as the founder of what is now called Artificial Intelligence, 
and his test for machine intelligence, known as the Turing test, is still seen 
by many as the key test for computers. In a Turing test a human operator 
has to try to tell the difference between a computer and another human 
being on the basis of replies received to typed queries. If the user cannot tell 
the difference, the computer can be said to possess intelligence. A prize is 
offered annually for any machine which can pass this test, although no 
computer has yet done so properly.



 

Von Neumann and ENIAC

 

Born in Budapest in 1903, John von Neumann has become synonymous 
with computers. When talking about digital computers many people refer to 
the von Neumann architecture. It was at Princeton University in the USA that 
von Neumann made his name as a brilliant mathematician and extraordinary 
intellect (there are numerous tales of his intellectual feats, such as 
performing complex calculations in his head).

In 1944 von Neumann visited the year-old ENIAC (Electronic Numerical 
Integrator and Computer) project based at the University of Pennsylvania. 
ENIAC was the first large-scale computer, and was conceived by John 
Mauchly and Presper Eckert. ENIAC used vacuum tubes instead of the 
electromechanical relays used in other computing devices. The vacuum 
tubes performed the same function that transistors do in a modern 
microprocessor, that is they could switch their state, being either on or off. 
Vacuum tubes were considerably faster than electromechanical relays 
(which were effectively physical switches which either closed or opened 
according to the electrical current), and thus ENIAC was capable of 
performing complex calculations, of the sort required for ballistics during the 
war, much more quickly than any other method.

 

 
Picture - Photo - John Von Neumann standing next to ENIAC, smiling, 
casual. ENIAC the size of a French Dresser

 [Source: Courtesy of The Archives for Advanced Study, New Jersey.]

 

 

John Von Neumann standing next to ENIAC 

Von Neumann was very excited by the work he saw at the University of 
Pennsylvania, and quickly became involved in the project. Whilst a 
marvellous achievement, the ENIAC was still limited: it had very little 
memory (it could only store twenty 10-digit numbers), and reprogramming 
the machine meant replugging 6,000 switches. Recognizing these flaws, the 
ENIAC team set about designing its successor, EDVAC (Electronic Discrete 
Variable Automatic Computer), while ENIAC was still being completed.

One of the key advances of EDVAC was the notion of a stored 
programmable memory, which contained both the instructions and the data 
the computer required. During this time von Neumann published the EDVAC 
report which described the structure of the computer, which had a central 
arithmetic unit, a control unit, memory, and input and output units.This is 
almost identical to the description I gave of a modern computer in 'Computer 
architecture' in Section 1. For this reason modern computers are often 
referred to as von Neumann machines, but this is harsh on Mauchly and 
Eckert, who had written up the idea of the stored programmable memory 
earlier. Von Neumann was the sole author of the EDVAC report, however, 
which is why his name has become synonymous with the computer.



ENIAC was officially unveiled to the public on St Valentine's Day, 14 
February 1946, and attracted a great deal of interest. It measured 50 by 30 
feet, used 18,000 tubes and had banks of flashing lights. The interest it 
excited, coupled with the information in the EDVAC report, laid the 
foundation for the computing projects in the USA and Britain which followed.

 

After ENIAC

 

After ENIAC had been completed the team split up; Eckert and Mauchly set 
up their own company (a start-up company, which we shall look at later) to 
try to produce EDVAC type computers for data processing. The computer 
they designed was called the UNIVAC, and they received orders from the 
American Census Bureau and several large corporations. Their company 
ran into financial trouble and was bought by Remington Rand, a large office 
equipment company. The first UNIVAC was delivered to the Census Bureau 
in 1951. In 1952 the UNIVAC received great publicity when it predicted a 
landslide victory for Eisenhower in the Presidential election, when all other 
polls predicted a close race. The UNIVAC prediction was spectacularly 
accurate, and from that moment the American public was convinced of the 
power of the computer.

IBM had been monitoring the rise of computers. They were at the time the 
largest suppliers of electromechanical office equipment, such as calculating 
machines, and their punch card machines had been used for the ENIAC. 
With the success of the UNIVAC, IBM launched their own data processing 
computer, the model 702, in 1953, and later the 650 model, which went on 
to outsell the UNIVAC. All of these computers were expensive, costing 
around a $1 million, although most companies rented rather than bought 
them. These were the mainframes, and their development continued into the 
1970s, with IBM coming to dominate the market.

This is where our story begins...

 

Recommended reading

 

Charles Babbage Institute - this site contains lots of information and links on 
the history of computing.

The Computer History Museum - another site dedicated to the history of 
computing.

Ada Lovelace - this site is dedicated to women who have played a significant 
role in science and offers information about Ada Lovelace.

The Ada Project - this site is a a clearing house for information and 
resources related to women in computing.

http://www.cbi.umn.edu/tc.html
http://www.computerhistory.org/
http://www.sdsc.edu/ScienceWomen/lovelace.html
http://tap.mills.edu/


Portraits in Silicon by Robert Slater, 1989, MIT Press. An interesting book 
which covers 31 of the most influential people in the history of computing.

Computer: A History of the Information Machine by Martin Campbell-Kelly 
and William Aspray, 1997, Basic Books. A very good account of the history 
of the computer. If you are interested in this topic and don't like Cringely's 
style, then I recommend this book.
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Charles Babbage: an anecdote

 

Lord Moulton, speaking at the Napier Tercentenary in Edinburgh in 1914, 
described a visit to Babbage as an old man, probably about 1870.

'In the first room I saw the parts of the original Calculating Machine, which 
had been shown in an incomplete state many years before and had even 
been put to some use. I asked him about its present form, "I have not 
finished it because in working at it I came on the idea of my Analytical 
Machine, which would do all that it was capable of doing and much more. 
Indeed the idea was so much simpler that it would have taken more work to 
complete the calculating machine than to design and construct the other in 
its entirety, so I turned my attention to the Analytical Machine."

After a few minutes' talk we went into the next workroom where he showed 
and explained to me the working of the elements of the Analytical Machine. I 
asked if I could see it.

"I have never completed it", he said, "because I hit upon the idea of doing 
the same thing by a different and far more effective method, and this 
rendered it useless to proceed on the old lines."

Then we went into the third room. There lay scattered bits of mechanisms, 
but I saw no trace of any working machine. Very cautiously I approached the 
subject, and received the dreaded answer, "It is not constructed yet, but I 
am working at it, and will take less time to construct it altogether than it 
would have taken to complete the Analytical Machine from the stage in 
which I left it." I took leave of the old man with a heavy heart.'

[Source: T. A. Margerison (1978) 'Computers', Section 48 in Williams, T. I. 
(ed.) History of Technology, Vol. VII, Oxford University Press.]
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Module 1 Section 2 

2.3 The microprocessor

 

If you were to draw up a list of the ten greatest inventions good cases could 
be made for many things: the dynamo, the combustion engine and the radio 
all spring to mind. I would like to suggest that no list of top inventions would 
be complete without the inclusion of the microprocessor. In this segment you 
will look at how the microprocessor operates within your computer.
 

 
Picture - Photo - an Intel 4004 microprocessor, showing a mass of complex 
intertwined transistors

 [Source: Courtesy of Intel.]

 

 

The Intel 4004 

Sitting inside your PC is a microprocessor (probably made by Intel, AMD or 
VIA). At its very lowest level computing can be viewed as the control of data, 
represented by 1s and 0s, by turning switches on or off. The microprocessor 
allows this switching to occur at very high speeds using millions of different 
switches. Before the invention of the microprocessor different functions in 
the computer were assigned to different circuits. The development of 
integrated circuits meant that several functions could be performed by one 
small chip of silicon, thereby drastically reducing the size and increasing the 
speed of computers. The microprocessor is a form of integrated circuit, but 
one that can be programmed. In other words, by setting the switches in a 
certain manner a microprocessor can be told to perform in a particular way.

 

What does the microprocessor do?

 
The microprocessor is the brains of your computer - so what does it do? It 
has three main jobs:
 

 
The first job is to read and write to the computer's memory (RAM). The 
instructions for the microprocessor and the data it is to use are stored in 
the memory, so this is the first task the microprocessor must accomplish.

 

Next it must do something with the information. This requires the 
microprocessor to have its own set of instructions. You will look at these in 
a little more detail shortly. They allow the computer to interpret the 
instructions it has received from memory, and then to perform the task 
required.

 

The final task the microprocessor must perform is to communicate with 
other parts of the computer. This may take the form of telling the monitor 
to put something on the screen, or the hard disk drive to store some 
information, or the sound card to make an appropriate noise. Here the 
microprocessor acts in a coordinator's role, so that all the correct 
consequences of the task are realized.



Instructions and language

 

The microprocessor has its own basic set of instructions, which provides the 
building blocks for all of the computer's functions. These building blocks are 
written in machine code, which simply consists of sequences of 1's and 0's. 
To program the microprocessor directly a language, called assembly 
language, is used. Assembly language translates instructions into machine 
code. It is difficult to master because it is very different from ordinary English 
(or other natural languages) and, because it operates directly on the 
computer's basic instruction set, it can require a lot of code to do a small 
task. The programmer must be very familiar with the exact workings of the 
computer in order to use it. To ease this problem, a number of programming 
languages have been devised which make the programmer's task easier. 
They do this by having a more understandable and broader set of 
instructions, which they translate into machine code without the user being 
aware of it.

For example, the programming language BASIC includes a command for 
printing, PRINT. To achieve this using assembly language might require the 
programmer to give the microprocessor a number of commands, such as: 
fetch the appropriate file from a specified place in memory; send it to the 
appropriate part of the memory ready for printing; then send it to the printer. 
All of these functions are handled by the BASIC command PRINT. For this 
reason languages like BASIC are referred to as 'higher level' languages.

The animation below illustrates a simple operation involving the 
microprocessor. In this example you will get the microprocessor to add two 
numbers together. Because I don't know what these numbers will be in 
advance, I shall give them some names for now. Such names are called 
variables, and are important in computer programming. In this example we 
have the central processing unit (CPU) and the memory. The CPU has 
different parts which do different things, for instance the arithmetic unit 
performs numerical calculations, the control unit performs control actions 
and buffers store a data item temporarily. Computer memory can be thought 
of as being like a street. Each place within the memory has an address, so 
that it can be found. Buses connect the CPU and memory together. There 
are two types of bus: data buses (which carry data) and address buses 
(which find an address in memory). All of the action is controlled by a clock, 
with each clock cycle representing one action.

Start the animation by clicking on 1. Then watch the process. When the first 
action is completed, click on numbers 2 to 6 in turn to see each subsequent 
cycle of the process. It will seem quite complicated (it is!), so you may want 
to do it several times. It is not important for you to understand every cycle or 
the detailed workings of a microprocessor, but you should get a feel for how 
even a simple action requires a lot of activity, because the microprocessor 
operates using very simple steps.

A description of the bus animation is available.



 

Functions and operations

 
So the microprocessor has a basic instruction set which can be programmed 
by using assembly language. But what types of thing can be done with this 
basic instruction set? There are two main functions:
 

 

Arithmetic. Simple arithmetic (addition, subtraction, multiplication and 
division) forms the basis of much of what the computer does. Using these 
four basic operations the computer can perform a vast number of 
functions.

 

Logic. What gives the computer its real power, however, is its use of logic. 
This allows the computer to perform tests and carry out appropriate 
actions. The sort of logic functions a computer needs are AND, OR, IF, 
THEN and ELSE. For example, you might wish to proceed with a program 
if the user has entered their name, but ask again if they have not. The 
logic behind this sequence can be written as:

 

IF name entered THEN proceed ELSE ask again

This is the type of thing computers do a lot - testing to see if certain 
conditions have been met, and then doing other actions, by using IF, THEN 
and ELSE.

By using AND and OR it is possible to test for combinations of conditions. 
For example, if a name has been entered and that name is Martin, the 
logical sequence would be:

IF name entered AND name = 'Martin' THEN proceed

As microprocessors have more and more transistors (the 'switches') placed 
on them, they increase in power. What this means is that microprocessors 
can perform more and more functions. For example, say I wanted to convert 
numbers in denary (Base 10) to numbers in Base 8. In the past I would have 
needed a special piece of software to do this. However, as microprocessors 
increase in power there are more switches available which can have 
functions programmed into them, like the ability to convert Base 10 into 
Base 8. This function is then said to be 'hard-wired' into the computer, and it 
can be performed very quickly.

The technology for both designing and manufacturing microprocessors 
keeps improving. Microprocessor manufacturers, such as Intel, can increase 
the complexity of their products. Gordon Moore predicted that 
microprocessors would double in complexity every eighteen months. This 
prediction, known as Moore's Law, and its implications are examined in the 
next segment.

 

Recommended reading



 

Intel interactive demo of how a microprocessor works

The Microprocessor: A Biography by M.S. Malone, 1995, Telos, Springer-
Verlag, Santa Clara, California. A detailed and enthusiastic account of the 
history, design, function and production of microprocessors.
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Bus animation - description

 

The animation is in 6 steps.

The numbers 3 and 2 are stored in memory at locations 3000 and 3001 
respectively. The instructions are loaded into memory at locations 2000, 
2001 and 2002.

Step1, the first fetch cycle now begins.

The address '2000' is loaded onto the address bus, which then accesses 
this place in memory. The instruction at this address 'load 3000' is placed on 
the data bus.This is then placed in the Control Unit for use during the 
execute cycle. The address 2000 is incremented to 2001.The clock then 
sends a signal to the system to coordinate the next action. This is the end of 
the first fetch cycle.

Step 2, the first execute cycle now begins. The instruction 'load 3000' is 
interpreted by the address bus, which then goes to address 3000. The 
number at address 3000 is placed on the data bus. This number is placed in 
the registers for access later. The clock then sends another signal to the 
system to coordinate the next action. This is the end of the first execute 
cycle.

Step 3, the second fetch cycle now begins. The address '2001' is loaded 
onto the address bus, which then accesses this place in memory. The 
instruction at this address 'load 3001' is placed on the data bus. This is then 
placed in the CU for use during the execute cycle. The address 2001 is 
incremented to 2002. The clock then sends another signal to the system to 
coordinate the next action.This is the end of the second fetch cycle.

Step 4, the second execute cycle now begins. The instruction 'load 3001' is 
interpreted by the address bus which then goes to address 3001. The 
number at address 3001 is placed on the data bus. This number is placed in 
the registers for access later. The clock then sends another signal to the 
system to coordinate the next action. This is the end of the second execute 
cycle

Step 5, the third fetch cycle now begins. The address '2002' is loaded onto 
the address bus, which then accesses this place in memory. The instruction 
at this address 'add' is placed on the data bus. This is then placed in the CU 
for use during the execute cycle. The address 2002 is incremented to 2003. 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/D1A6F0CE-BE53-4704-8035FB0260E7FAF3print.cfm


The clock then sends another signal to the system to coordinate the next 
action. This is the end of the third fetch cycle.

Step 6, the third execute cycle now begins. The numbers 3 and 2 are sent to 
the first and second inputs of the Arithmetic Logic Unit. The two numbers are 
added together, 3 plus 2 equals 5. The result, 5, goes back to the registers. 
It is then available to be used for whatever reason. The clock then sends 
another signal to the system to coordinate the next action. The is the end of 
the third execute cycle, and the task as a whole.

 

 
  
  
  

  
Click on the Back button in your browser window to return to 
the previous page.  
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2.4 Moore's Law

 

As the technology of microprocessor design and manufacture advances, 
more and more transistors can be placed on each silicon chip. This process 
is summed up by Moore's Law, which states that the number of transistors 
that can be placed on the same area of a microprocessor doubles every 
eighteen months (some texts quote it as two years). Effectively this means 
that the power of one microprocessor chip at one price doubles in eighteen 
months. This is why the price of computers stays about constant, but their 
power increases. It is worth considering the implications of this law. It leads 
to an incredibly fast-paced industry in which any company that lapses in 
development is quickly left behind. Moore's Law has two main implications:
 

 

1.  The first is that computers will become increasingly powerful. This 
means that the sort of computer available to most people in the home 
or office in the future will be capable of more and more sophisticated 
tasks.

2.  The second major implication is that microprocessors become 
cheaper. Thus a microprocessor with a limited capability compared to 
whatever is currently used in new computers will be available very 
cheaply, perhaps for a few pence. These microprocessors can be 
placed in many products with pre-programmed functions. This is why 
increasing numbers of appliances have 'intelligence' advertised as a 
feature. Cheap but powerful microprocessors are often found in 
appliances like washing machines, video cassette recorders and 
televisions.

 

 
Picture - Photo ? Gordon Moore - benevolent, proud, approx 60 years old 
with glasses

 [Source: Courtesy of Intel.]

 

 

Gordon Moore 

The graph below shows how consistent Moore's Law has been. It plots the 
number of transistors manufactured against successive generations of Intel 
microprocessors. There is a theoretical maximum number of transistors 
which a piece of silicon can support in terms of physical space and heat 
output. However, many experts have suggested that by the time this 
maximum is reached there will be new technology available which will allow 
Moore's Law to continue to be true.

 



 

Picture - Graph - shows the steady and consistent rise in the number of 
transistors that have been manufactured onto Intel microprocessors over a 
period of approx 25 years, early 1970s to late 1990s. Moore's Law has been 
so consistent that the graph climbs at 45 degrees

 

 

 Moore's Law with respect to successive Intel microprocessors 
 

Implications of Moore's Law

 

Allied with Moore's Law is the trend in storage capacity, which on average 
falls in price by about 20% per year. This means that if I buy a 5 gigabyte 
hard disk today, in a year's time I will be able to buy a 6 gigabyte one for 
about the same price. These two trends are set to continue, and they 
combine to provide both cheap storage and effective processing of 
information. This is why people say we live in an information age, because it 
is relatively easy to store vast quantities of information and to perform 
complex tasks with it.

Let me compare an information task performed by computing-intensive 
methods and traditional, people-intensive methods to demonstrate the effect 
these trends have on our ability to handle information. Imagine, for example, 
that I wanted to find all references to the word 'computer' in books published 
this month. Without using computers I must first find a large library in which 
to store all the books. I would then need a number of people to search 
through each book, painstakingly counting up the number of times the word 
'computer' (or any of its variants such as computing') arise. The time, effort 
and cost involved would be substantial, and it is unlikely that I will have 
found all instances of the word.

On the other hand, if I use computing methods then I first need all the 
month's new books to be available in an electronic format. (This is not yet 
the case, but I will assume that it will become more likely in the future.) I will 
need a large hard disk drive to store them on - large in terms of storage 
capacity, not in physical size. I can then set about telling the computer to 
search all of the files for the term 'comput*'. The asterisk serves as a 
wildcard, which means that any characters that follow 'comput' will match. 
This search will return all matches of computer, computing, computation and 
so forth. Although the task is likely to take some time, several hours 
probably, it will be considerably quicker than the first method, and more 
reliable.

I have deliberately chosen a task which the computer will excel at to 
demonstrate my point. Had I made the task something which requires 
human expertise, the comparison would have favoured the traditional 
method.

What this example demonstrates is that society as a whole can now use 
information in a different way than was previously manageable. Tasks which 
would have required too much effort now become achievable in minutes. 



This is why computers are important, and why the term 'information 
technology' is often used to refer to computing and the manipulation, 
transfer and storage of data.

With these trends set to continue, what are the implications for society? 
Here are a few which you might like to consider.

 

Computers everywhere

 

Cheap microprocessors are installed in many devices other than computers. 
These microprocessors have preprogrammed capabilities and act as control 
devices, so they are often called microcontrollers. It is almost impossible to 
estimate the number of microprocessors and microcontrollers in existence. 
Some estimates put it at more than 10 billion. This staggering number is 
accounted for in all the different devices which now house microcontrollers. 
Just a few of these are: telephone, toaster, watch, radio, refrigerator, 
washing machine, television, car, cash machine, photocopier, smartcard, 
VCR.
 

 

Each of these devices may have many different microcontrollers (a car may 
have over a hundred). So we already live in a world surrounded by 
microprocessors, even if we are unaware of it most of the time.

This trend naturally shows no signs of slowing down as microprocessors 
become cheaper to produce, and companies become more aware of the 
possibilities they offer. One can imagine intelligent features in all manner of 
products. For instance, food products which tell you when they have expired, 
cars which diagnose their own faults, video recorders which search for 
television programmes they think you will want to see. Or you might 
envisage a central computer in your house which controls the heating, the 
washing, checks stocks in the cupboards and orders the shopping, cooks 
dinner for your arrival home, and so on. All of these are possible with today's 
technology.

This may sound exciting or terrifying to you, but it is important to realise that 
there will be social implications of this sudden availability of cheap 
computational power.

 

They know everything about you



 

The amount of information available is almost limitless. This means that a lot 
of information can be held about each person - what they buy when they 
shop, what they watch on television, where they are, what their credit rating 
is, and so on. Increasingly, companies sell this type of information to 
interested parties such as manufacturers, advertisers and mortgage brokers. 
This may be beneficial; for example, if I am employing an accountant it 
would be useful to know if they have been imprisoned five times for 
embezzlement. Or a manufacturer may be able to respond quickly to the 
demand they see for a certain product, or the number of defects in another. 
It can also be viewed as detrimental; for example, if you have a criminal 
record you may find that no one wants to employ you.

The data available to large organizations gives them a degree of control. For 
instance, mortgage companies can run a credit check on you, and there are 
many tales of people being rejected on the basis of a minor debt or incorrect 
data. This can mean that unless someone conforms to the very narrow 
specifications set out by large institutions, they will fall outside of normal 
society. It is common practice for insurance agencies to ask health- related 
questions, such as whether a person smokes, participates in dangerous 
sports, and so on. As information technology accelerates this could be taken 
a step further; if retail sales are conducted electronically, every time 
someone buys cigarettes it could be registered. Similarly, a swipe card could 
record how many times you go to a gym for exercise. This data could then 
help an insurance broker adjust your premium, or possibly invalidate your 
claim. All of this may sound a bit far-fetched, and perhaps it is, but it is all 
possible from a technological perspective. The important point is that as the 
amount of available information about you increases, it will have an impact 
on your life.

All of this information can be stored and processed because of the vast 
amount of computer power available, and Moore's Law underpins all of this.

 

A new computer again
Moore's Law also means constant change for the computer user. In Section 
1 of this module I mentioned that I once had two computers, one of which 
was about three years old. The older computer cost around $1,800 when I 
bought it. Although I could still use it for most applications it was beginning 
to struggle with newer ones. It was often slow opening applications in 
Windows 95, particularly if there was more than one application running. 
New games are often a good test of how up-to-date your computer is, since 
they tend to make full use of the computer's power. I had a game which 
wouldn't run at all on my older computer.

So eventually I faced a decision: do I carry on with it struggling, do I upgrade 
it or do I buy a new computer? I decided to upgrade, but that is not always 
necessary. It is often said that most people don't use a majority of the 
features available in applications anyway, so upgrading to the new version 
of your word processor may not change the work you produce in any 
significant manner.



 

Having decided to make a change I looked at my options for upgrading my 
existing machine. It is often the case that because of the rapid change in the 
computer industry, buying upgrades for older machines is expensive. For 
instance, the RAM chips in my older computer were more expensive than 
the ones compatible with new machines. I did some calculations and found 
that to upgrade my old computer would cost around $1,400. I reasoned that I 
may as well buy a new one at around $1,800. But what of my old machine? 
Surely an investment of $1,800 three years ago would entitle me to expect 
some return. Well, not much, precisely because of Moore's Law. To buy a 
new computer with the same specification as my old one would cost around 
$900. I eventually sold mine for $550.

This demonstrates the financial implications that Moore's Law has on 
computer buyers and manufacturers. Four months after I bought my new 
computer prices had dropped. I could by then have got a better machine for 
the same money.

Consider what the implications would be for another industry, like the car 
industry, if it had an equivalent of Moore's Law. It would be analogous to a 
new engine being developed every eighteen months, and soon new fuel 
being developed to take advantage of that engine. This new fuel would still 
work with the previous engine, but not as well. If your engine was more than 
three years old, it might not work at all with the new fuel. You would soon 
have to buy a new car, with little return on your old one.

This comparison should help you appreciate just how different the 
computing industry is from any other.

 

Recommended reading

 

Revolutionaries: Gordon Moore. The Tech Museum of Innovation and San 
Jose Mercury News run a series called 'The Revolutionaries: On Turning 
Inspiration into Innovation in Silicon Valley.' Here is a good interview with 
Gordon Moore.
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2.5 Intel

 

Bob Noyce founded Fairchild Semiconductor in 1958, along with Gordon 
Moore and six others who had previously worked for Shockley 
Semiconductors. In 1959 Noyce filed a patent for a planar process for 
coating a layer of oxide over silicon. This led to the invention of the 
integrated circuit (IC). Before this, each function in a computer required a 
separate circuit. The only means of combining circuits on one piece of 
silicon was to connect the transistors by tiny wires. The oxide layer in the 
planar process meant that transistors could be linked without the need for 
such wires. Integrated circuits could now be developed which were both 
complex and cheap to produce.
 

 
Picture - Photo - Andy Grove - Chief Executive Officer, Intel. Fresh-faced, 
alert, young looking

 [Source: Courtesy of Intel.]

 

 Andy Grove, Intel's CEO
 

 

In 1968 Noyce founded Intel with Gordon Moore using $2.5 million gained 
from venture capitalist Arthur Rock, who had raised the capital for them to 
start Fairchild. Intel's former Chief Executive Officer (CEO), Andy Grove, 
left Fairchild to become employee number 4 at Intel. They initially produced 
forms of computer memory, called SRAM and DRAM chips.
 

Hoff and the microprocessor

 

In 1971 Ted Hoff, Intel employee number 12, conceived the notion of the 
microprocessor. He was asked to design 12 ICs for a company called 
Busicom, who were developing a calculator. Integrated circuits were used in 
many different devices, from calculators to missile guidance systems. Each 
device had its own circuits specifically designed to perform each of the 
various functions required. Each function was hard-wired into each circuit; 
that is, the transistors were connected together to produce the desired 
behaviour. Hoff recognized that this was an uneconomical method of 
working. It would be far better, he reasoned, to use the planar process to 
produce a general-purpose circuit which could then be programmed to 
perform required functions. This would have a two-fold saving: instead of 
producing twelve different chips for a calculator, twelve circuits could be 
combined on one chip, and that same chip could be used in the missile 
guidance system, simply by changing its set of instructions. This was the 
microprocessor.
 

 
Picture - Photo - Ted Hoff - brainy scientist appearance. Thick lensed 
glasses and earnest smile

 [Source: Courtesy of Intel Inc.]



 

 

Ted Hoff 

Noyce and Moore recognized the potential of the microprocessor and 
funded its development. The first microprocessor took nine months to 
develop, and was released in 1971. It was called the 4004 and consisted of 
2,300 transistors.

 

Federico Faggin

 

In the writing of history it is often the case that significant contributions get 
forgotten or ignored. The reasons for this are various. Often it is just a matter 
of convenience, since we need to name someone as the inventor of 
something, even though other people may have been involved to a greater 
or lesser extent, or another company may have been developing something 
along similar lines. Sometimes it is a result of politics, since both kudos and 
economic advantage are associated with a famous event. At other times it is 
just bad luck, or the result of market forces.

Ted Hoff is usually credited as the inventor of the microprocessor, but 
another individual was also extremely important in realizing it, and probably 
deserves a half-share of the credit. This was Federico Faggin , who had 
worked at Fairchild and in 1970 joined Intel. Hoff had already come up with 
the idea for the microprocessor and an overall design, but he had not 
produced the chip, and was not entirely sure how this might be done. It was 
Faggin who led the actual production of the chip, developing new technology 
to do so. Faggin was the main force behind the successors to the 4004 chip, 
the 8008 and 8080. It is arguable that without Faggin, Intel could never have 
made the microprocessor. So why is it that Hoff gets most of the credit? One 
of the reasons is that while Hoff stayed at Intel, Faggin went on to found 
Zilog, one of Intel's main competitors. Intel publicity thus focused on Hoff, 
and it was his name that became associated with the microprocessor.

Hoff deserves his place in history, since it was with his initial idea and design 
and through his efforts of persuasion that Intel set about developing the 
microprocessor. Faggin has also been given more recognition of late, and 
his role should not be overlooked. We could say that Hoff initiated the 
microprocessor, and Faggin realized it.

It should be mentioned that Texas Instruments also lays claim to having 
invented a microprocessor at the same time as (if not before) Intel, but never 
got it to the market place. Thus there is some legal debate about who the 
invention of the microprocessor can really be attributed to, and to whom the 
title of 'inventor' really belongs.

The microprocessor was not an overnight success. In many ways it was a 
product, or a piece of technology, without a market, since the mainframe 
market did not see the need for it. As we shall see, it was only with the later 
development of PCs that the microprocessor took off. The early 



microprocessor companies, including Intel, had to set about creating a 
market for their product. In hindsight it seems obvious that microprocessors 
would become so important, but at the time many talented, intelligent 
engineers could not see the point of the new technology. In the next module 
you will look at the notion of paradigm shifts and how these can account for 
why people operating with one set of concepts often do not see the 
significance of new technology.

 

Start-ups

 

Intel was one of the first technological start-up companies which set the 
trend for how the industry operates now. Most computer or Internet 
companies begin as start-ups - that is, a small company with an idea or a 
technology they wish to exploit. They gain financial backing from venture 
capitalists who are essentially gambling that this company will become 
successful. The area known as Silicon Valley on the west coast of the USA 
has seen many such start-ups. The recent explosion in Internet companies 
saw the start-up phenomenon become much more prevalent and rapid, but 
essentially they follow a similar model to the Intel start-up. You will look at 
some of these Internet start-ups in later modules.
 

Recommended reading

 

Intel home page. There is a lot here, most of it about current products. Use 
their search facility to find information about their history and their vision.

Inside Intel by T. Jackson, 1997, Dutton, USA. An inside look at Intel, with 
several tales from former employees. Interesting look at a very successful 
and powerful company.

Start-Up: A Silicon Valley Adventure by J. Kaplan, 1994, Warner Books. This 
is a readable account about a start-up company, which gives a good insight 
into how they work.
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2.7 Intel and the microprocessor - summary

 
In this section you have looked at the seed which started the personal 
computer revolution, namely the microprocessor.
 

Conference
 You should discuss some of the following in your Tutor Group conference:

 

 How Intel came to be the company it is.
 The role of Intel in the computer industry.
 The impact of computers on society.
 Whether the rush to a digital world is a good thing.
 How might computers change society?
 Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
The important contributions made by Babbage, Turing, Von Neumann, 
Mauchly and Eckert.

 How Intel was started.
 How the microprocessor works.
 The role of the microprocessor in a computer.
 Moore's Law.
 The implications of Moore's Law.

 You should complete the self-diagnostic form now.
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Module 1 

 

Self-diagnostic

This self-diagnostic is being completed at the end of Section 2

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

Intel and the Microprocessor

   
 

The important contributions made by Babbage, Turing, 
Von Neumann, Mauchly and Eckert

   
 

How the company Intel was started

   
 

How the microprocessor operates

   
 

The role of the microprocessor in a computer



   
 

Moore's Law

   
 

The implications of Moore's Law

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

    

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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Module 1 Section 3 

3.2 Microsoft sets the trend

 
As you will have read, Bill Gates founded Microsoft with his friend Paul 
Allen, and their first big break came when they developed BASIC for the 
Altair computer.
 

 
Picture - Photo - Bill Gates speaking to an audience - enthusiasm for his 
subject evident in his stance

 [Source: Courtesy of Microsoft Press Office, UK.]

 

 
Picture - Photo ? Paul Allen - bearded, bespectalled and wearing and open 
neck shirt suggesting a relaxed approach

 [Source: Katz Pictures.]

 

 Bill Gates (top) and Paul Allen
 

 
When you examine how Gates and Allen transported BASIC from 
mainframes to the Altair, I believe you can see the start of several trends, 
both for Microsoft and for the PC industry in general.
 

 

1.  Gates and Allen took an existing product and adapted it to make it a 
Microsoft product. This is something the company has continued to 
do, very successfully. As you will see, the same happened with DOS, 
and much of the Windows interface is borrowed from the Macintosh 
one.

2.  As Cringely says, BASIC was originally run on mainframes and 
through Gates's and Allen's efforts it could now be run on a 
microcomputer. This continual drain away from tasks that were 
previously seen as the preserve of larger mainframes to the PC has 
continued up to the present day. Today the most powerful PCs, 
networked with many other PCs, have replaced mainframes in many 
companies.

3.  Another trend was Microsoft establishing a standard for the industry 
as a whole. The Microsoft motto has long been 'We set the standard.' 
This is usually associated with the operating system standards (DOS, 
and then Windows) Microsoft has established, but the practice can 
also be seen in this initial choice of product. Cringely says that Gates 
and Allen wanted to establish the de facto standard for programming 
languages in this new market, and quotes Gates as saying 'Money is 
made by setting de facto standards.' I shall look at standards in more 
detail when I examine the IBM PC.

4.  Gates and Allen showed themselves to be very good businessmen, 
as well as good programmers. This contrasts with many of the early 
personal computer companies. Many people were drawn to the 
computer industry by a fascination with computers or programming, 
but often lacked (or eschewed) good business practice. Gates in 



particular was always interested in the business aspect, and his early 
battle to stop piracy of BASIC demonstrates this.

 

 

When BASIC was first released for the Altair many pirate copies were made 
and passed around at computer clubs across America. In these early, 
hobbyist days many people thought there was a community spirit among 
computing enthusiasts, and passing software on to friends embodied this. 
Gates, however, was furious that copies of BASIC for which Microsoft 
received no money were being distributed . He published a letter in one of 
the hobbyist magazines, claiming this was theft. This sparked off quite a 
backlash from the fledgling computer community, but Gates did manage to 
clamp down on piracy.

Cringely points out that Gates and Allen were exceptions in the world of PC 
entrepreneurism, because they embraced both the business and 
technological sides of the industry. It is perhaps significant that Gates has 
continued to be successful, while many of the other people involved at the 
start of the industry have either gone on to more esoteric projects, or have 
failed in different ventures. If someone starts a software company today, an 
awareness of business and the market is vitally important, combined with 
the technological prowess to develop the product. Many people view Gates 
as the role model for anyone considering a start-up in the computer 
business, although many others view his influence on the industry as a 
whole as a negative one.

Microsoft and Bill Gates have continued to be dominant forces in the PC 
industry, and in many ways their history is its history. In later sections I shall 
show how Microsoft developed. Even at this early stage, however, there are 
several key factors which should be noted. First is the ambition exhibited by 
Gates and Allen. The Microsoft mission is 'A computer on every desk and in 
every home, running Microsoft software.' This is literally carved in stone at 
their Seattle campus. The first half of this statement is one of technological 
vision, and one that shows remarkable foresight for two young men. It was 
something that many big companies, IBM for instance, didn't appreciate until 
later. To Microsoft, however, it is the second element which is crucial. After 
all, there is little point in everyone having a computer if it is running a rival's 
software.

 

Additional resources

 
This is a short (10 second) video clip of Bill Gates talking about why he sees 
the Internet as a significant technology: Bill Gates video

 

Recommended reading

javascript:new_window('/t171/redirect.cfm?File=1A97886E-DB52-4B71-8ADB407619A00992.cfm','300','300');


 

Heroes and Villains - The author (Michael Bush) outlines his theory that Bill 
Gates might not be the villain he is often portrayed as.

Microsoft - The official Microsoft site.

Hard Drive: Bill Gates and the Making of the Microsoft Empire by James 
Wallace and Jim Erickson, 1992, Wiley and Sons. A good account of the rise 
of Microsoft up to the Windows era.

Microsoft Secrets by Michael Cusumano and Richard Selby, 1996, Harper 
Collins. A look at how the Microsoft company is run.
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Module 1 Section 3 

3.3 Operating systems

What does an operating system do?

 

When a computer is first assembled, it is effectively cut-off from the world. It 
cannot receive input or provide output. The operating system is the software 
which makes the computer come alive. The operating system has three 
main functions to perform:
 

 

Manage the computer resources: The task of looking after the computer is 
given to the computer itself, and in particular to the operating system. This 
must manage use of the CPU, allocation of memory, access to disk 
drives, control of printers and modems, and so on. All the input/output 
functions of the computer are controlled by the operating system.

 

Interact with the user: For a computer to be of use its user must have 
some means of interacting with it. It is the operating system's task to 
provide a means of doing this which is easy, consistent, flexible and 
structured.

 

Run applications: The application packages, such as word processors or 
spreadsheets, are what the user really wants to use. The operating 
system provides a means of executing them, and provides the programs 
with tools and services. These include commands which the application 
can use to fetch data from a hard disk, or to send data to a printer. With 
graphical operating systems, the application also utilizes the menu 
facilities and windows design offered by the operating system.

Bootstrapping

 

The first thing the computer needs to be able to do is to load its own 
operating system, so that it can function. It does this by using a small 
program which is in read-only memory (ROM), called the boot or bootstrap 
program. The name comes from the idea of someone pulling themselves up 
by their own bootstraps, since this is what the computer must do.

The system is preprogrammed to look for this boot program, which will load 
in the essential features of the operating system. These may then load in 
more programs, which may load in yet more, and so on, until the computer is 
fully functional.

The system looks for the boot program initially on the floppy disk drive; in 
this way a computer can be restarted if the hard disk has been corrupted. 
This is why your computer will complain if you have left a floppy disk in the 
disk drive which is not a system disk, since it assumes any disk in the floppy-
disk drive at start-up is a system disk.

The use of this boot program for starting up a computer is the reason we 
speak of 'booting up' the computer, or 'rebooting'.

 



Text-based operating systems

 

Gary Kildall's CP/M operating system was the first operating system for the 
PC, and as you will see it formed the basis for what was to come. It was text 
based (since graphical interfaces were not in use then, nor was the mouse) 
and the user had to learn a series of commands to perform actions such as 
changing directory, listing the contents of a directory, and so on. The 
operating system that later became a standard was called DOS, and was 
based on CP/M. You will see how this happened in Section 5 of this module.

DOS was also text based. When a user first started their machine they 
would be confronted by a blank screen with a single piece of text, which was 
typically 'C:\'. This was called the prompt. The user had then to type in a 
command to achieve their desired function. The user had to learn a number 
of commands in order to use DOS effectively. Some of the more common 
DOS commands are given below:

 

DOS 
command 

Function Example 

cd change directory c:\ CD docs 

dir list contents of directory c:\ dir 

copy copy files from one location to 
another 

c:\ copy letter.doc c:
docs 

del delete files c:\ del letter.doc 

 

The details of how DOS works is not that important for our purposes, but 
what is important is the issue of usability which this raises. How easy a piece 
of software is to use is one of the most important factors in determining its 
success. Although many people became very proficient in the use of text-
based operating systems, they were a barrier to the acceptance of 
computers by the general public. I shall show later how Apple developed a 
graphical interface for the Macintosh, and how Microsoft developed 
Windows for the PC to overcome this problem.

Graphical operating systems make use of icons and menus, which the user 
interacts with via a pointing device (usually a mouse). These have two main 
advantages over text-based interfaces. The first is ease of use. Graphical 
interfaces are more intuitive and are quicker to learn. Most users readily 
learn how to use a mouse and then to navigate their way around a 
computer, finding and executing programs, resizing windows, moving files, 
and so on. The second advantage is the consistency the graphical operating 
system provides. By providing a common set of tools which applications 
then utilize, the look and operation of many applications can be made 
uniform, which means that new applications can be learnt quickly. Many 
users of text-based systems insist that the graphical interface hides a lot of 
the computer operation and thus removes an element of control from the 
user. Again this applies to many types of software. In general, the more 



software does for the user, the more it is hiding. This can cause problems; 
for instance many HTML editors 'hide' what they are doing. This can mean 
that the HTML code underneath can be excessively long, or the web page 
produced may not look the same in all browsers. Many users of text-based 
systems also claim that icon-driven interfaces are slower to use than textual 
command-based ones (for an experienced user).

The graphical interface is now dominant in the microcomputer industry, with 
Windows and the Macintosh system being the main operating systems. At 
this stage in our story, however, the text-based operating system, and CP/M 
in particular, was dominant.

 

CP/M and BIOS

 

CP/M was constructed from three separate modules, which performed 
different functions. The module of most interest to us is the BIOS (Basic 
Input/Output System), as it is important later in our story.

The BIOS interacts with the various input and output (I/O) devices of the 
particular computer CP/M is running on. For example, it is through the BIOS 
that the computer will read the characters typed on the keyboard, or send 
text to a printer. It is these I/O devices which are liable to vary from one 
computer to another, and so by bundling the means of interacting with these 
devices into one module, Kildall could keep the rest of the operating system 
the same for each different computer that came to the market. This meant 
that CP/M was portable, in that it could be made to run on different types of 
computer by altering the BIOS alone. This is shown by the figure below.

 

 

Picture - Diagram showing the relationship between the BIOS and the 
operating system. This shows that a generic operating system was 
developed for all computers, computer A would have one specific BIOS, 
computer B another specific BIOS but the operating system for all 
computers would be the same

 

 

 BIOS and the operating system
 

 

This modular design has been influential in many of the operating systems 
which followed. Reusing code has become very important now that software 
is so complex, often running to millions of lines of code. Being able to use 
the same module in different programs greatly eases the production of these 
programs; for example, a spell checker can be used in a word processor, an 
HTML editor, a presentation package, etc. DOS possesses modules which 
are similar in their functions to the modules comprising CP/M. It is these 
modules which are loaded in during the bootstrapping process.
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Module 1 Section 3 

3.4 Apple defines the PC business

 
Picture - Photo - Steve Jobs and Steve Wozniak at the start of Apple 
Computers. Young, and young in style, proudly holding one of their early 
technological creations

 [Source: Courtesy of Apple Computers, Inc.]

 

 

Steve Jobs and Steve Wozniak at the start of Apple Computers 

As you will have read, Apple was founded by Steve Jobs and Steve 
Wozniak. The point made earlier that success is often based on both 
technological achievement and forceful management is well illustrated by 
these two. Wozniak (known as Woz) typifies the type of hobbyist who was 
enthusiastic about the Altair, whilst Jobs represents the more business-
minded individual who is passionate about the possibilities of technology.

Apple was started in Steve Job's parents' garage. The idea of starting a 
multi-billion dollar company from a garage is one which captured many 
people's imagination. In many respects it represents the 'American Dream', 
and people speak nostalgically now of the days when empires were founded 
in a garage. Interestingly, the succesful database company Oracle was also 
founded in a garage by Larry Ellison, who has recently joined the Apple 
board.

After selling a few Apple I machines, Wozniak and Jobs decided to develop 
a computer which would feature colour graphics, come pre-assembled and 
have more power than most existing microcomputers. This was the Apple II, 
which went on to become one of the biggest-selling computers of all time.

Wozniak produced the Apple II almost single-handedly in the space of a few 
months, whilst Jobs harassed him to improve it, arranged manufacturing and 
marketing and established the company. To manufacture the Apple II, 
Wozniak and Jobs needed some venture capital. They eventually spoke to 
Mike Markkula, who had recently retired from Intel. Markkula joined the 
company and injected $250,000. The Apple II was released to an ethusiastic 
market in 1977.

 

 
Picture - Photo - Apple II Plus computer showing a keyboard and monitor 
remarkably similar in appearance to modern PCs

 [Source: Courtesy of Apple Computers Inc.]

 



 

The Apple II Plus computer 

Cringely makes an important point about this machine in defining what a PC 
should be. As he says, future generations will not see vast differences 
between an Apple II and the PC you are using. It is true that none of your 
existing software could run on an Apple II, but that is simply because your 
machine is more powerful and uses different operating software. Your PC's 
basic design, in terms of what components it requires, what these 
components do, and how they interact, is the same as that of the Apple II - 
just as the most sophisticated car today is basically the same as the Ford 
Model T.

As well as defining the basic technology which would form the PC industry, 
Apple, along with other new companies like Microsoft, helped to define a 
way of working. Here are some of the defining characteristics of the new PC 
companies:

 

 
Very informal culture: Employees wear what they like, work when they 
like, play rock music in the labs, and so forth.

 

Young, talented employees: The staff were not those who would 
traditionally be found in a large corporation. They were often hobbyists like 
Wozniak, or from very diverse backgrounds. For example, Joanna 
Hoffman, one of Apple's first marketing people, was an archaeologist.

 

Intellectual creativity: Employees were encouraged to work on projects 
they found interesting, and to be creative, often to the detriment of the 
products in the market. There was a joke at the time, which Cringely cites, 
which went as follows, 'What's the difference between Apple and the boy 
scouts?'. 'Boy scouts have adult supervision.' While this may be unfair to 
Apple, the point is you could not imagine someone making such a joke 
about a large company in another industry, such as Ford or Coca-Cola.

 

Incredible success, incredibly quickly: With a good idea and a good 
product with some decent financial backing, sales can very quickly take off 
in the computer industry. Hence young programmers who create a good 
piece of software become millionaires 'overnight'.

 

In these respects the Apple Computer Inc. of the early 1980s can be seen 
as a model for many computer, and particularly Internet, companies.

The importance of personality and the role it plays in this (and indeed any) 
industry is probably best exemplified by Steve Jobs, whom Cringely 
describes as a 'sociopath'. You will see some of his reasons for using this 
extreme term later, but for now it is important to realise that for all the 
outstanding technical ability of Wozniak, the Apple II owes as much to Jobs. 
In many modern start-ups, such as the Internet businesses I mentioned 
earlier, you can find equivalents of Jobs and Wozniak, or people who fulfil 
these roles in the fledgling company.



 

Additional material

 
This is a short (15 second) video clip of Steve Jobs talking about why they 
founded Apple: Steve Jobs video.

 

Recommended reading

 

Revolutionaries: Steve Wozniak. An interview with Wozniak, part of the 
'Revolutionaries' series by The Tech Museum of Innovation and San Jose 
Mercury News.

Woz home page. Steve Wozniak is now a High School teacher, and this is 
his home page.

Apple . The official Apple site.
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Module 1 Section 3 

3.5 The start of the PC industry - summary

 
In this section you have looked at how the PC industry started, and how 
important companies and trends were established in these early years.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 
What does it mean to get in at the start of an industry?

 
Do people involved at the start of an industry possess certain 
characteristics?

 
The culture of Microsoft and Apple in the early days

 
What an operating system is

 
Different types of operating system you may have heard of or used

 
What influences who gets the credit and wealth for an invention?

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
How Microsoft was founded.

 
How Bill Gates and Paul Allen set several trends for the future.

 
The main functions of an operating system.

 
What bootstrapping means.

 
Text-based operating systems.

 
The structure of CP/M.

 
The function of the BIOS.



 How Apple Computers was started.

 You should complete the self-diagnostic form now.
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Module 1 

 

Self-diagnostic

This self-diagnostic is being completed at the end of Section 3

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

The Start of the PC Industry

   
 

How Microsoft was founded

   
 

How Bill Gates and Paul Allen set several trends for the 
future 

   
 

What the main functions of an operating system are

   
 

What we mean by 'bootstrapping'



   
 

Text-based operating systems

   
 

The structure of CP/M

   
 

The function of the BIOS 

   
 

How Apple Computers was started

 
 

General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

    

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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Module 1 Section 4 

4.5 Xerox PARC - summary

 
In this section you have looked at how influential technology and working 
practices were developed at Xerox PARC.
 

Conference
 You might like to discuss the following in the your Tutor Group conference:

 

 
Where do good products come from? Why was the GUI important?

 Why did Xerox not take advantage of the Alto?
 What problems are associated with networking?

 
Do you think flat management structures are a good idea?

 
Have you had experience of different types of management?

 
Why is the task of writing software so difficult?

 
Anything else of interest relevant to this section

Quick review
 In this section you should have covered:

 

 
The role of Xerox PARC in the development of computer technology.

 
What a GUI is and what WYSIWYG means.

 
How bit-mapping operates.

 
Why computers are networked.

 
What types of network exist.

 
What a protocol is.

 
How Ethernet operates.

 
The difficulty in managing the software process.



 
Types of management structure.

 The benefits of the flat structure.

 
How the culture of computer companies has influenced management 
strategy.

 You should complete the self-diagnostic form now.
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Module 1 

 

Self-diagnostic

This self-diagnostic is being completed at the end of Section 4

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

Xerox PARC

   
 

The role of Xerox PARC in the development of computer 
technology

   
 

What a GUI is and what WYSIWYG means

   
 

How bit-mapping operates

   
 

Why computers are networked



   
 

What types of network exist

   
 

What a protocol is

   
 

How Ethernet operates

   
 

The difficulty in managing the software process

   
 

Types of management structure

   
 

The benefits of the flat structure

   
 

How the culture of computer companies has influenced 
management strategy

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

    

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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Module 1 Section 4 

4.2 GUIs and WYSIWYG

 

What-You-See-Is-What-You-Get, or WYSIWYG (pronounced 'whiz-ee-wig') 
has become one of the dominant ideas in computing, to the extent that it 
seems strange when we think about what computing was like before this 
approach. A WYSIWYG system allows you to see a document on screen 
more or less as it will appear when printed.

Before WYSIWYG, the popular approach was to use 'modes'. If you were 
creating a document you would use input mode, and then if you wanted to 
change text you went into edit mode. This made preparing a document a 
complicated task, because the text displayed on the screen rarely looked 
like the document you would eventually get from your printer. With 
WYSIWYG it is possible to manipulate text, graphics and numbers by using 
a mouse or other pointing device. The development of the graphical display 
was both a great technological achievement and a result of intellectual 
insight.

 

 Picture - Photo - woman using a Xerox PARC Alto computer
 [Source: The Computer Museum History Center, Boston.]

 

 

The Xerox PARC Alto 

For WYSIWYG to be possible it was necessary to have a Graphical User 
Interface (GUI - pronounced 'gooey'), rather than a text-based one. In a 
Graphical User Interface the cursor can be moved, text can be highlighted, 
several documents can be opened at the same time, graphics can be drawn, 
and so on. To do all this the technology of bit-mapping was required. This 
treats the screen as thousands of picture elements, or pixels. The first 
WYSIWYG screens were simply black and white, so each pixel was 
represented in the computer's memory by a single bit (a binary digit), with 
the value 1 or 0, corresponding to the pixel being on or off, respectively. If 
more bits per pixel are used then each pixel could display a colour. In this 
way everything could be treated as a graphical element, which allowed 
greater freedom in manipulation. For example, it is easy to select text and 
then convert it to italics by altering the appropriate pixels provided that the 
text is in the form of a bit map.

 

Bit-mapping



 

The image on your computer screen is created by the computer specifying 
the colour of a number of different pixels. You may have heard people talk 
about the 'resolution' of a computer display. Typically the values used are 
640 x 480, 800 x 600 and 1024 x 768. These refer to the number of pixels, 
for example 640 pixels across and 480 down. The process of bit-mapping 
consists of dividing an image up into pixels and then specifying the colour 
(or grey) value of each pixel. Let us look at an example. Imagine I want to 
display the following simple image:
 

 Picture - Drawing - a simple image of a pipe
 

 

 

A simple image of a pipe 

Firstly, the picture needs to be divided up into pixels. Each pixel should be 
either black or white. If a pixel contains both black and white then the 
dominant colour wins. If the pixel is black it is given the value 1, if it is white 
it is given the value 0. Starting in the top left corner and working across each 
row, the image can then be represented in bits. For example, the first two 
rows of a 20 x 16 grid of pixels would be:

00000000000000000000

00000000000000001110

Thus the 0s represent white space and the 1s in the second row the 
beginning of the pipe stem. The original image could be reproduced by 
creating a 20 x 16 grid of pixels and filling in the values (black for 1, white for 
0). It would look more 'jagged' or 'boxy' than the original image, which is a 
result of the decisions we made when a pixel was both black and white. To 
increase the quality of the image, it is necessary to use more pixels. For 
instance, with 40 x 32 pixels the image would look much smoother.

The following animation shows this process graphically. A text description of 
the pixellated pipe animation is also available.

 



 

As noted above, each pixel has a value of either 1 or 0. This means it can 
only be black or white. If more bits per pixel are used then each pixel could 
display a colour. This is effectively what your computer does when it creates 
your display.

The principles of bit-mapping are used in many applications. For example, if 
you send a fax, the fax machine divides up the paper image into pixels and 
converts it into a stream of bits. These are sent to the receiving fax machine 
which performs the second half of the process, printing out the image. Even 
though most faxes have text on them, they are essentially images.

The Alto was the first machine to use a GUI. It was never marketed and the 
team that created it disbanded (although PARC still exists and performs 
valuable research). However, the Alto was seen by a team of people from 
Apple in 1979 - most notably Steve Jobs, who is said to have asked 
incredulously 'Why don't you market this?'. When Jobs returned to Apple he 
set about realizing the GUI operating system, as you will see later.
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Pixellated pipe animation description

 

Animation in four steps.

Step 1 shows a 20 by 16 pixel grid superimposed on the image of a pipe.

Step 2 shows the image represented in bits. Each pixel is either black with a 
value of 1, or white with a value of 0. Where a pixel contains both black and 
white it is allocated according to which colour predominates.

Step 3 shows the image reproduced in pixels. This is a jagged, very rough 
approximation of an image of the pipe, because all the square pixels on the 
grid are either entirely black or entirely white, whereas the original pipe has 
smooth edges.

Step 4 shows the resolution increased to 40 x 32 pixels. With this grid each 
pixel square is smaller, and hence the edges of the pipe appear smoother, 
and the overall image a truer representation of the original.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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Module 1 Section 4 

4.3 Ethernet

 

In this section I shall endeavour to answer the question 'What is Ethernet?'. 
However, before I can answer this there are a few other questions I need to 
address, such as what we need a network for, what types of network there 
are, and what a network does.

 

Why network?

 

So far I have talked about computers as stand-alone machines. In the early 
days of PCs, each computer had its own software and its own files. It soon 
became apparent that there were a number of benefits to be had from 
connecting computers together in a network:
 

 

Sharing resources: Resources such as printers are rarely used all the time 
by one individual. It thus makes sense for several users to share one 
printer, instead of each user having their own printer connected to their 
own machine. To do this the computers and the printers need to be part of 
a network.And as well as sharing hardware such as printers, software can 
also be shared. A central computer can hold software, such as a word 
processing package or a reference CD-ROM, which all people connected 
to the network can use, thus avoiding the need to install many versions on 
different machines.

 

Communication: Within an institution, or over large geographical 
distances, it is useful to be able to communicate with others via your 
computer. E-mail is the typical method of doing this, and it involves 
sending text messages over a network.

 

File access: In the segment on types of computer we saw how 
mainframes and minicomputers could be used to store records. Other 
computers can access these records, which requires them to utilize a 
network. In addition, the other computers can use the larger machine to 
store files, either as a means of backing up their own files or making them 
available for others to see.

 
So the reasons for networking are compelling. I shall now introduce some of 
the different types of network architecture.

 

Types of network

 

Networks can be classified according to the shape of their physical structure 
- their 'topology'. Different types of network topology are appropriate for 
different tasks. Each element on the network, be it a printer, PC, mainframe, 
or whatever, is referred to as a node on the network. The three main 
network types are:
 



 

Star network: As its name suggests, this network is arranged in a star 
shape, with a central or hub computer and several node computers. The 
hub computer will control the network, and will often be a mainframe or a 
minicomputer. The network of automated cash withdrawal machines acts 
in this manner. Each cash withdrawal machine is a node linked to the hub 
computer, which contains details of bank balances, PIN numbers and so 
on. A star network is shown below.

 
Picture - Diagram - star network, several node computers connected to the 
hub computer as described in the text

 

 

 A star network
 

 
Ring network: Again, the name says it all. A ring network is a chain of 
nodes, all linked in a circular fashion. A ring network is shown below. A 
group of PCs connected to a printer may use a ring network.

 
Picture - Diagram - ring network, several node computers connected 
together in a ring as described in the text

 

 

 A ring network
 

 

Bus network: A bus network has a single line which connects to each 
node, like stops on a bus route. A bus network is shown below. PCs and a 
minicomputer and several printers in a department might use a bus 
network.

 
Picture - Diagram - bus network, several node computers connected to a 
single line

 

 

 

A bus network 

See the animation under 'Additional resources' at the end of this segment for 
a more graphic and detailed account of the different network topologies.

As well as differentiating networks by their shape they can be classified 
according to their size. There are two main classifications:

 

 

WAN (Wide Area Network): A WAN is a network which covers a large 
geographical area. Each node in a WAN may be located in a different 
town. The banking network mentioned above is an example of a WAN. A 
mainframe or minicomputer will usually be involved somewhere in a WAN.



 

LAN (Local Area Network): A LAN is a network which covers a smaller 
area than a WAN. Typically a LAN will serve the needs of one institution at 
one site. For example, a university will have its own LAN, as may an 
individual bank. LANs often connect to other LANs and to WANs to allow 
communication between them. These interconnected LANs and WANs 
form a network of networks commonly known as the Internet.

Protocols

 

When running a network you need network software which allows all the 
nodes on the network to communicate. What do you think the network 
software needs to do? To answer this question, an analogy may be useful. 
The data which travels over a network is often referred to as 'traffic', and the 
network software must have rules to coordinate the movement of traffic 
(similar to the Highway Code in the UK). The network software then acts as 
a traffic cop, enforcing these rules.

The 'Highway Code' of the network is a set of rules around which the 
software is constructed. These rules form a standard method of doing 
something, which is called a protocol. There are protocols for many 
different forms of interaction. For instance, there are social protocols, such 
as shaking hands when you meet someone new, or refraining from yawning 
when someone is speaking. I am concerned with network protocols here.

So what exactly must a network protocol achieve? As with road traffic, the 
most important thing is to avoid a collision. The protocol also wants to allow 
smooth flow of traffic, without unnecessary blockages or delays. The 
protocol must also ensure that the data is intelligible to all the nodes on the 
network, so in effect they are all 'speaking the same language'. Similarly, the 
data must not be corrupted on the network. After all, there is not much point 
if the file I send to the printer ends up with a string of gibberish in the middle.

TCP/IP, the protocol which underlies the Internet, is covered in detail in 
Module 2.

 

What is Ethernet?

 

Ethernet is a network protocol for LANs. It operates on a bus network 
topology. It was developed by Bob Metcalfe at Xerox PARC and is the most 
popular method of LAN protocol. Its popularity is a result of its reliability, 
speed and relative cheapness.
 

 Picture - Photo - Bob Metcalfe, grey haired, besuited and broad shouldered
 [Source: The Computer Museum History Center, Boston.]

 

 Bob Metcalfe
 



 
Picture - Diagram - Bob Metcalfe's drawing of the first Ethernet in 1976. The 
diagram shows Bob Metcalfe's overall vision of the Ethernet, details as 
described in the text.

 

 

 Bob Metcalfe's drawing of the first Ethernet in 1976
 

How does Ethernet achieve the tasks outlined above?

 

Ethernet uses one high-speed cable (the 'ether' in Bob Metcalfe's drawing 
above), which all of the nodes use. It needs to avoid collisions, which means 
that only one node can use the line at any one time. If two nodes were to 
send messages on the line at the same time, the messages might become 
mixed and garbled. This is similar to the old 'party line' telephone system. If 
two callers were using a party line simultaneously their conversations could 
become mixed, resulting in considerable misunderstanding. To avoid this the 
node must 'listen' to the line to see if it is in use. If it is not, it can send its 
message. If the line is in use, it must wait until it is free. If, by chance, two 
nodes transmit a message simultaneously then a collision occurs. The 
network detects this and sends out a special message indicating that the 
network is jammed. Each node then stops transmitting. After a random 
period of time (usually measured in milliseconds) each node can then begin 
transmitting again. Because the waiting period is random, they are unlikely 
to transmit simultaneously again. The node that transmits first may occupy 
the network and so the second one will have to wait until the line is clear, as 
normal.
 

Additional resources

 
Here is a Flash animation which demonstrates the different network 
topologies (ring, star and bus) and the problems associated with them: 
Network animation.
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Module 1 Section 5 

5.2 The Independent Business Unit

 

IBM produced its PC in the space of a year, under the leadership of Don 
Estridge. Bill Lowe had proposed the project and it had received the 
enthusiastic backing of Frank Cary, the IBM chairman at the time. Cary said 
the machine would 'capture people's hearts and minds'. IBM had made 
some previous attempts at producing a microcomputer, without much 
success. Most recently a computer called the Datamaster had been 
produced, which had arrived several years behind schedule and with 
inadequate power and software.

These failures, and Cary's desire to have IBM produce a microcomputer, 
meant that the company was ready to accept Bill Lowe's proposal to 
produce a computer outside of the traditional IBM framework. The timescale 
of one year would not have been possible within the traditional structure of a 
large organization. Most large companies, and IBM in particular, require a 
very structured method of working. This means that decisions are carefully 
analysed and discussed, and there are strict procedures for implementing 
changes and developing new systems. The IBM method was already 
admired, and for good reason. IBM was a hugely successful company with a 
virtual monopoly in the mainframe computer industry. An example of how 
complete its dominance was can be found in the term used for their main 
competitors in the industry - they were collectively known as the 'Seven 
Dwarves'.

 

The Boca Raton group

 

Cary and Lowe realised that unless they could act quickly the 
microcomputer market would soon be dominated by smaller companies, 
such as Apple, before they had even entered it. To achieve a tight timescale 
a small independent group was set up that did not have to conform to the 
everyday operations of IBM. They were based in Boca Raton, and the 
computer they produced, the PC, quickly became the dominant 
microcomputer. In setting up this group IBM deliberately inherited some of 
the features that had made the new computer companies, such as Apple, 
successful. The group was small, employed the best technologists, and was 
freed from the conventional organizational constraints. The concept of a 
small development team within the larger structure was called the 
Independent Business Unit (IBU). The unit had a degree of licence in the 
way it operated, and was in control of its own budget. The implications of 
this are important; for example, it could buy its components or services from 
any company it chose and was not beholden to use those supplied by the 
main company.
 

Small is beautiful



 

The IBU has since become a popular method of working in the software 
business. It has been the experience of several companies that beyond a 
certain size software development teams become less effective. Microsoft 
has organized its entire company structure around the notion of the IBU, 
with five separate units having different responsibilities, such as 
development of office applications (Word, Excel, etc.), marketing, research, 
etc. Each unit is further subdivided into project teams. Any one development 
team rarely exceeds 50 programmers, although there may be several teams 
involved in one large project, such as Windows XP.

As you will see, the Macintosh was similarly developed by a small team, 
acting almost independently of the main company.

The reason the smaller, partly independent team seems to be a successful 
approach stems from the nature of computer-product development, and in 
particular software development. The process of writing software has been 
likened to many other processes, including writing a novel, constructing a 
building, solving a complicated maths problem. Each of these analogies has 
some truth in it, and what their diversity demonstrates is that the process is 
difficult to define exactly. What makes a good programmer, a good program 
or a good team? The software designer must take into account what is 
possible, what the customers would like, what different features will cost in 
terms of time, how long a product will take to complete, what will happen if it 
is late, and so on. All of these factors are difficult to quantify, with the result 
that a new piece of software is rarely released on its scheduled date. This is 
certainly not the case with many other industries. The car industry, for 
example, has a greater wealth of experience and has its processes defined 
much more rigorously. There are fewer unpredicatable factors in car 
production than in software production. So car manufacturers can predict 
with some accuracy how long a new car will take to design and produce. 
The software development process is not as easily defined, and a problem 
at any stage in the process can have major implications.

It thus seems that the key to good software development is to have a 
relatively small team who understand the project in detail. Adding more 
people beyond a certain size seems to increase the chance of errors, which 
then take a long time to find and correct. Also with an increase in the 
number of people comes an associated increase in the amount of time spent 
in communication and documentation in order to keep the whole project 
organized.

 

Recommended reading
 IBM - IBM official web site
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5.3 The open standard

Standards

 

Why do we need standards? To answer this you might like to consider the 
chain of events which occurs when you send an e-mail over the Internet. 
Firstly your computer translates your message into bits, which are 
transferred to your modem. The modem in your computer converts this 
digital signal into pulses of sound to be sent over the telephone network. 
The message will be routed via a collection of different computers and 
networks to its destination. During this passage it will be converted from 
sound pulses back into a digital signal, split up into different sections, 
reconverted back into sound, then converted back into an e-mail message 
by the modem at its destination.

This sort of complexity would not be achievable if all of the various 
components within it did not conform to standards. These standards must 
cover physical factors (the plug from the modem must fit into the phone 
socket), and procedural factors (the message must be translated into sound 
signals). Imagine what would happen if your modem operated differently 
from that of the recipient of your message. The person you sent the 
message to would not be able to read it, or they would at least require a 
means of translating instructions from your modem into a form theirs could 
understand.

Often, there are official standards for products, decreed by official bodies. 
For example, in telecommunications there is a body, the ITU (International 
Telecommunications Union), which decides the standards for modems. 
Manufacturers are not obliged to produce their modems in accordance with 
these standards, but their product will probably sell better if they do.

These official standards are not laid down before a technology exists; they 
must accommodate existing products. They are thus influenced by what is 
already around and by what the standards bodies see as the best interests 
of the industry. Possible future developments that the standard may need to 
accommodate are also considered.

In other areas, though, the market effectively decides the standard. There is 
no official governing body, but through sheer volume of users a common 
standard becomes accepted. This is known as a de facto standard. The 
IBM PC is a prime example of a de facto standard. The IBM configuration 
covers all aspects of the PC, from the physical dimensions of the slot-in 
cards (such as those controlling graphics, modems and printers) and the 
means of transmitting data over buses, to the operation of the CPU. The 
operating systems for the PC, initially DOS and later Windows, have also 
become de facto standards. With de facto standards there is no reason why 
another manufacturer cannot produce a non-standard product. If they do, 
however, they must ensure that the benefits to the consumer of owning it 
outweigh the inconvenience of it not fitting the standard. Apple's Macintosh 



is an example of a computer which does not match the standard. I shall look 
at this in detail later.

 

The open architecture

 

One of the decisions the Boca Raton IBM group made was to have an open 
architecture. This led to an open standard, which made the PC the de facto 
standard for microcomputers. An open standard meant that the components 
that made up the PC were bought in from outside suppliers, and their design 
was freely available to anyone else. This contrasts with a closed standard 
where the components, the software and the design are also owned by the 
company that developed them. For example, Apple own the design of their 
machines and the operating system (they allowed a few selected companies 
to produce machines that were compatible with the Macintosh, but then in 
late 1997 abandoned this strategy). The Macintosh is a proprietary design, 
since its operating system, design and most components are the property of 
Apple themselves (apart from the microprocessor, which is made by 
Motorola). The PC open standard was to have major implications for the 
industry as a whole and IBM in particular. The components, such as the 
microprocessor (made by Intel), the various slot-in cards, the monitor, 
keyboard and, importantly, the operating system were all available to other 
manufacturers. This meant that the IBM PC could be produced by 
companies other than IBM. The BIOS, however (see Section 3), belonged to 
IBM. Remember, the BIOS allows the operating system to work with the 
hardware, so without IBM's BIOS the other manufacturers would have to 
have their own architecture complete with their own BIOS. This gave IBM 
the chance to dominate the microcomputer industry as it did the mainframe 
one.

Here is an anecdote from a telecommunications engineer, who describes 
the influence PCs had when they arrived in the workplace - PCs: an 
engineer's view.

Having an industry standard is useful for manufacturers and customers. 
Manufacturers can make their products, such as software programs or video 
cards, to one specification. They will be confident that their products will then 
reach the majority of the market. Customers can buy any one of a number of 
components or makes of computer, and know that they will work with most 
of the available software and hardware. When IBM entered the 
microcomputer market many manufacturers felt that their entry would be 
beneficial because it would expand the market and stabilize it. Apple ran an 
advert which read 'Welcome IBM. Seriously.' Apple could not have foreseen 
the way that the IBM PC would become a de facto standard, nor the way 
that IBM clones would fragment the market.
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PCs: an engineer's view

 
A telecommunications engineer provides the following anecdote about his 
experience with PCs:
 

 

"I was very interested to hear that you were writing about the 
history of the PC, it reminded me of my own long association 
with the computer. On reflection, I guess my recollection is 
tinted with fondness because the computer revolutionized my 
working life, however, I can still remember the frustration of 
slow speed, lack of compatibility and regular failures of some 
of the early PCs and PC networks.

In the early eighties I worked for BT in an engineering 
department that undertook the evaluation of prototype 
transmission systems. Large, mainframe computers were very 
common, but, for an engineer undertaking tests, in often less 
than ideal conditions, the staple tools for collating results and 
producing reports were pen, paper and photographs of 
electronic displays. It was with great enthusiasm that we took 
on board Hewlett Packard's idea of using small computers as 
instrument controllers. Imagine the difference between running 
a 24 hour test sequence and storing the results in computer 
memory versus counting marks on a paper chart; especially 
when each chart is about 10 metres in length and needs 
changing every hour. Not only did the computer make our job 
easier, it also allowed tests that would have previously been 
inconceivable.

Back in the office, PCs were beginning to make an 
appearance. We did everything we could to justify buying 
these machines, which were very expensive; I have never 
been so inventive with a business case. I guess my 
experience is very typical, word processing and drawing 
packages versus the typing pool and ink drawings. In our 
enthusiasm we never thought that typing pools, often 
containing thirty people, would become a thing of the past.

From then on the expansion was very rapid, we had a network 
within the office by 1985 and company wide e-mail by 1987. 
The earliest PCs were from IBM, but were quickly replaced by 
Compaq, over a period of less than 5 years the office 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
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environment has changed completely, from an isolated 
terminal on a mainframe to a PC on every desk, a change that 
was not without its costs. Over those five years I personally 
had to learn three different word processing packages, two 
drawing packages and deal with numerous technical problems 
to overcome compatibility problems. We were regularly 
plagued with bugs that lost work when half completed and 
systems that crashed as you were meeting a deadline, all 
within an environment where my boss thought that everything 
could now be done instantly; oh how I sometimes dreamed of 
the excuse, 'its still with the typing pool'.

I had my first PC, with e-mail, at home in 1989. This was 
great, but it did have a downside. My boss made the 
assumption that everyone read their e-mail daily, regardless of 
the day of the week, and would generally greet you on a 
Monday morning with 'did you read my message yesterday'. 
This escalated to a competition to see who could generate 
messages at the most anti-social time, a point at which I 
started to see that not all that is IBM is gold.

So while I am a great fan of what computing has done, I do 
sometimes reflect upon the impact it has had upon the social 
dimension of work, at the end of the day the PC is a poor 
substitute for human companionship."

 

 

This anecdote raises several interesting points. First is how the PC changed 
the engineer's work. As with the spreadsheet, you can see that the PC 
enabled tasks to be performed which had previously not been possible. The 
engineer here talks of tests which had previously been inconceivable. This is 
presumably not because they did not know how to perform them, but 
because they would have been too laborious and time consuming to perform 
by hand. This is typical of the tasks PCs have excelled at over the years. As 
with the spreadsheet, the tasks could have been done previously, but it was 
simply not practical to do so.

The second interesting point raised here concerns the social implications of 
introducing PCs. The workplace is a very complex social environment, and 
introducing a tool such as the PC is bound to have unforeseen effects. It is 
analogous to introducing a new animal species into an ecosystem. The 
engineer talks of the typing pool, a phenomenon that is virtually unknown 
now as most people do their own typing using word processors. The typing 
pool had a strong social identity and its demise will have had an effect on 
the culture of the workplace as a whole. The typists who made up the typing 
pool had to find new jobs, or had their role changed. The use of e-mail and 
its implications on working practice are also raised briefly in this anecdote.

 



 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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5.4 IBM and Microsoft

 

The relationship between IBM and Microsoft is at the heart of the PC story. It 
began with the deal for Microsoft to supply IBM with the DOS operating 
system, and continued until the early 1990s with the development of the 
OS/2 operating system. This relationship, particularly the cultural differences 
between the two companies, has been the subject of much analysis.
 

The CP/M affair

 

The story of how Microsoft gained the contract for the operating system for 
the IBM PC, which you read about in Chapter 7 of Accidental Empires, has 
become legendary in the industry to the point that it is difficult to know where 
the truth lies. It has been referred to as 'the deal of the century', and 
because it formed the basis for most of Microsoft's future success, that label 
may well be justified.

The IBM and Gary Kildall versions of the story differ widely. This 
demonstrates one of the problems in dealing with any historical account. 
The account that people give will be influenced by their own perspective. For 
instance, it would have been difficult for Kildall to think about the deal he lost 
that day, and so his account would try to demonstrate that he did not make 
an error. The Microsoft account will try to demonstrate that they gave Kildall 
a fair chance, and so on. It is difficult to determine where the discrepancies 
lay in such accounts, and this does not apply just to history. For example, if 
there is a technical failure or problem, people will give different accounts of 
why it occurred, depending on their perspective. When reading material you 
should try to reason why someone would put forward a particular view of 
events.

Whatever the truth, Kildall did not make a deal with IBM, and they instead 
approached Microsoft for an operating system. Cringely's suggestion that 
the industry happened by accident probably has no greater example than 
this deal. Microsoft had no original intention of selling an operating system, 
but in doing so it laid the foundation for its multi-billion dollar empire. In 
selling MS-DOS to IBM and maintaining the rights to sell it to competitors 
Microsoft was sure to benefit if IBM became the market leader, or if a 
competitor selling IBM-like machines did. The same applied to Intel, whose 
8088 microprocessor was used in the IBM PC. This microprocessor was 
further developed over subsequent years, in accordance with Moore's Law, 
into the 80286, 80386, 80486, and Pentium chips.

 

The mainframe mentality

 
Picture - Photo - Bill Gates with an early IBM PC, circa 1980. The young Bill 
Gates looking earnest and confident

 [Source: Courtesy of Microsoft Press Office, UK.]

 



 

Bill Gates with an early IBM PC, circa 1980 

One of the factors which was thought to be behind IBM's failure to keep up 
with PC developments, and in particular with the increasing dominance of 
Microsoft, was that IBM was coming to the PC world from a very different 
perspective. They were said to have a mainframe mentality ; that is, they 
tended to view things in terms of the world they knew best, and where they 
had been very successful - that of mainframe computers. As Cringely points 
out in Chapter 3, there are significant differences between the mainframe 
computer and the personal computer, and the two industries also differ in a 
number of ways, including:

Number of customers - There is a large market for PCs, which have many 
customers. In contrast, there are relatively few mainframe customers, but 
the supplier has a longer relationship with them.

Sales and profits - The profit made on PCs is very narrow, whereas the 
more expensive mainframes have a much larger profit margin.

Customer relations - Mainframe dealers have an ongoing relationship with 
their customers, providing technical help and support, whereas the PC is 
much more of a one-off commodity.

These are mainly market factors, but they illustrate why a company that is 
rooted in one technology may not be very well suited to exploiting another 
technology. The whole culture, including management, sales force, 
development and research of IBM was at odds with many of the 
requirements of the new PC industry. In a similar manner, the rise of the 
Internet saw the growth of new companies that understood the appropriate 
culture better than many of the existing PC-related companies.

 

Culture clash
IBM and Microsoft undertook joint development schemes, and soon found 
that they were from very different cultural backgrounds.The IBM people were 
used to a company that had rigorous procedures for performing every 
action. The Microsoft developers were fresh from college and were used to 
working in a loose, unstructured organization where they were encouraged 
to use their own initiative. There are numerous stories that illustrate this 
culture clash. For example, IBM programmers were judged by how many 
lines of code they produced. This naturally led to inefficient code, because 
there was no incentive to write a program in 100 lines when it could take 
1000 lines. Indeed, when a Microsoft programmer rewrote a piece of IBM 
code which took 33,000 characters in just 200 characters IBM considered 
this bad practice (Big Blues, by Paul Carroll, p.101).

Microsoft programmers were from a 'hacker' culture, which meant they 
would write software in the manner they chose. For instance, it is good 
practice to place comments in computer programs, which explain their 



 

function to anyone else reading the computer code. This is particularly true 
of large, complex pieces of software, where many parts of the program have 
to interact with many others. It is, however, fairly tedious to do and many 
programmers do it reluctantly, and often not at all.

Similarly, it is good practice to use names for functions which indicate what 
their function is. For instance, if I create a function which produces the 
square of a number, it is helpful if I actually call it 'square', instead of 
something which has no meaning to someone else, such as 
'martins_magic_function'. IBM insisted on such practice, but the Microsoft 
programmers at the time did not like to conform to such rules, and would 
often use the names of friends or their favourite bands. Now that Microsoft is 
a large company producing complex software, as IBM was then, it insists on 
certain programming practices. It is difficult to upgrade, modify or debug 
someone else's program if they have written it in a very individualistic way. 
IBM insisted upon correct documentation and software writing practice in 
order to avoid this problem.

As I mentioned in the management structure segment, writing software is 
both a creative, artistic process and a structured, engineering one. Microsoft 
and IBM at this time could be viewed as representing these two extremes.

Part of the problem was their difference in size. Whereas Microsoft only had 
a few hundred employees, IBM had thousands. Thus it was easier for 
Microsoft to ensure that all of its programmers were highly proficient, whilst 
many of the IBM developers had been transferred from other divisions and 
were not natural programmers. IBM was also used to operating on a large 
scale, typically placing many thousands of people on a project, often in 
different locations. This had worked successfully on many previous projects, 
but as I mentioned in the segment on the IBU, best results in software 
development are often achieved by small teams.

Both Microsoft and IBM found the relationship mutually beneficial, and were 
thus prepared to accommodate their differences, until there came a point 
when it became better to sever the partnership.

 

Recommended reading

 

The Microsoft Way, by Randall Stross, 1996, Little, Brown and Company. A 
sympathetic look at the Microsoft method of business.

Big Blues: The Unmaking of IBM, by Paul Carroll, 1993, Orion. A look at the 
fall of IBM.

Barbarians Led by Bill Gates: Microsoft from the Inside by Jennifer Edstrom 
and Marlin Eller, 1998, Henry Holt and Company. A critical book which uses 
interviews with Microsoft employees to show how the company operates.
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5.5 Exercise - current literature

Outline

 
In this exercise you will work individually to find current information sources 
and topical stories.
 

Outcomes
 The exercise should help you with the following:

 

 develop your information-finding skills;
 gain more knowledge on current issues.

Background

 

The world of computers and the Internet is a fast changing one, so what you 
know about the industry, a piece of software, or current issues can become 
outdated very quickly. It is therefore important to develop skills which will 
enable you to keep your knowledge up to date and relevant. Thankfully, 
much of the information pertaining to current developments can be found 
online, or in magazines. There is a vast number of magazines related to the 
Internet and computing, which cover software reviews, industry gossip, 
reviews of sites, exploration of current issues, etc. As with many things the 
quality of such magazines will vary - some will have respected journalists 
writing for them, and others might be struggling to find content, so their 
quality will be lower.

There are different types of information, which fulfil different needs. For 
instance, academic journals usually offer a more theoretical analysis of 
issues, or a very detailed technical account. They will usually be more 
difficult to read, but they do provide a means by which technology is 
developed, analysed and interpreted. Such papers usually take longer to 
write than pieces for a more general audience, and they undergo an 
intensive peer review process before publication. This means they are often 
of a high standard and contribute to the sum of knowledge in the subject. 
Journalistic articles on the other hand are usually written and published to a 
much shorter time scale. This means they can be very up to date, but there 
is not sufficient time for such a lengthy review.

You should become accustomed to using different information sources for 
different needs. Magazines and articles by journalists offer current, topical 
information, which it is useful to know if you keep up to date with issues in 
the computer or Internet world. But as you progress through your studies 
you should become used to reading academic articles also, which offer a 
deeper insight.

 

The activity



 

Many computer magazines also have online editions, which you can look at, 
or register for free of charge. As well as the magazines dedicated to 
computers, many newspapers and other magazines have a technology or 
computer section.

Under 'Resources' below I have listed some popular magazines. There are 
many more available, as well as the ones you can buy in most newsagents.

Your task is to look at some of these magazines (either from my list, or from 
your own research) and draw up a list of what you consider to be the four 
most important issues currently being discussed in the magazines. In your 
HTML editor provide a link to each story, and briefly summarize what the 
issue is.

You should try to find additional magazines to the ones I have listed.

 

Resources for this activity

 

Listed below are some of the computer magazines I found online after a 
quick search. You should be aware that these are not on the T171 web site 
and we take no responsibility for their content: 

InfoWorld 

Wired 

PC Magazine 

PC World 

Byte 

 

 

Example answer - I did the exercise in September 2001, so the issues 
discussed will be very different from those that are topical at the moment. 
However, it will give you an idea of the type of issues I thought worth 
commenting on.
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Resource 

  

Current literature - Example answer

 
I did this example at the end of September 2001, so issues will have 
changed since then. Here is what I thought were the four most important 
issues at the time as reported in the current literature.
 

 

●     Response to, and the effect of, the terrorist attacks in the US - at the 
time of writing the terrorist attacks of September 11th are still very 
fresh, so they dominate all publications, including those in the IT 
area. As well as examining the effect of the attacks on the industry 
and market as a whole, there are issues such as the Web's charitable 
response to the events also.

Here is an article about online donations in response to the attacks 
from Wired: Online Donations Set Records 

Here is an example from InfoWorld where the CTO of NASDAQ (the 
technology companies' stock index) talks about how they coped with 
effects of the attacks: Nasdaq CTO's well-devised crisis planning aids 
recovery 

●     There is always a Microsoft story in there somewhere. This time there 
is discussion about the Microsoft technology called Passport. This is 
meant to be an authentication system, which will facilitate security 
and e-commerce. The idea is that as a user you have a Passport, 
which is accepted across the Web, so you can sign in with same ID 
at a number of sites. There have been concerns that this will lead to a 
monoploy on the Web as Microsoft has with operating systems. In 
this article from PC Magazine, Microsoft have announced that they 
will make Passport open, so it can be used by other companies such 
as AOL: Microsoft Opens Passport, But To Where? 

●     A new virus is seemingly reported every week. This one, called 
Nimda, has spread very rapidly during the previous week. It is a 
'worm', so it can spread through e-mail, network-shared drives or 
certain servers. It searches for shared folders with write access; a 
Newsgroup posting (NWS) or EML file carrying a random name is 
deposited, with the file containing the worm as an attachment. It is 
not destructive however: Virus Alert: Nimda is Spreading Fast 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/61B3ED69-3475-4788-94A4957534199401print.cfm
http://www.wired.com/news/ebiz/0,1272,46876,00.html
http://www.infoworld.com/articles/hn/xml/01/09/20/010920hnnasdaq1.xml
http://www.infoworld.com/articles/hn/xml/01/09/20/010920hnnasdaq1.xml
http://www.pcmag.com/article/0,2997,s%253D1582%2526a%253D14939,00.asp
http://www.pcmag.com/article/0,2997,s%253D1489%2526a%253D14735,00.asp


●     A new version of Microsoft operating system Windows XP is about to 
be launched. Ths article in PC World looks at the additional features 
it offers, such as CD burning software. It also talks about the effect 
the anti-trust trial has had on Microsoft's development of XP: XP's 
Extras 

 

 
  
  
  

  
Use the Back button on your browser to return to the 
previous page.  
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Module 1 Section 5 

5.6 IBM and the PC - summary

 
In this section you have looked at how the dominant mainframe company, 
IBM, entered the personal computer market, and some of the important 
decisions they made during this process.
 

Conference

 
You might like to discuss the following in your Tutor Group conference, or in 
the Cafe:
 

 Have you experienced a set-up like an IBU?
 What do standards mean to the industry?
 Are standards beneficial?

 
What influences the accepted versions of history; is it a case of victors 
write history?

 What you think of the Gary Kildall/DOS story.

 
The differences in culture between IBM and Microsoft, and their 
significance.

 Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
How the PC was developed in an IBU.

 
The importance of the IBU approach.

 
What an open standard is.

 
The importance of the open standard in the PC industry.

 
How Kildall missed the opportunity to sell CP/M.

 Some differences between the mainframe and the PC industries.
 The 'mainframe mentality'.
 Some of the cultural differences between Microsoft and IBM.

 You should complete the self-diagnostic form now.
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Module 1 

 

Self-diagnostic

This self-diagnostic is being completed at the end of Section 5

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

IBM and the PC

   
 

How the PC was developed in an IBU

   
 

The importance of the IBU approach

   
 

What an open standard is

   
 

The importance of the open standard in the PC industry



   
 

How Kildall missed the opportunity to sell CP/M

   
 

What the 'mainframe mentality' is

   
 

Some of the cultural differences between Microsoft and 
IBM

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

  

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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Module 1 Section 6 

6.2 Reverse engineering

 

You learned in the previous section how the BIOS was the only important 
component of the IBM PC which IBM actually owned. The BIOS was the 
vital link between their architecture and the operating system. The 
architecture could be copied by any other manufacturer because IBM had 
bought in all of the components from other companies and had made the 
architecture publicly known. The operating system was MS-DOS, which 
Microsoft was willing to sell to any other company. Without the BIOS, 
however, it was difficult to build a machine which was exactly compatible 
with an IBM PC.

This is where reverse engineering comes in. Reverse engineering is a 
means of achieving the same functionality without breaking copyright laws. It 
is called reverse engineering because it reverses the conventional 
engineering process, which starts with disparate components and constructs 
a functional piece of technology from them. With reverse engineering the 
starting point is the completed piece of technology, in this case IBM's BIOS. 
A distinction is made between what it does, and how it does it.

What the technology does is not protected by copyright, but how it does it is 
protected. Thus to reverse engineer IBM's BIOS a company had to replicate 
its function without directly copying the code that made the BIOS perform 
the way it did. To do this they had to first find 'virgins' - engineers who could 
prove they had not had contact with IBM's BIOS, and thus could not be 
accused of directly copying the code. By observing what the BIOS did in 
minute detail it was possible to produce a specification for a device which 
performed the same function as the BIOS. These engineers were then no 
longer deemed to be virgins, and thus could not participate in the process 
further. New virgins were then required to build a BIOS which matched the 
specification given. So, at the end of such a process you have a device 
which performs exactly as the original device, without ever having directly 
copied the means of doing it. Whether this ethical or not, I shall leave to you 
to decide!

 

The commodity business

 
Picture - Photo - Rod Canion, one of founderd of Compaq. Fresh faced, 
smiling appearance.

 [Source: The Computer Museum History Center, Boston.]

 



 

Rod Canion, one of the founders of Compaq 

As Cringely says, Compaq was the first company to reverse engineer IBM's 
BIOS successfully, which meant it could produce a PC which was perfectly 
compatible with the IBM version. Shortly after Compaq achieved this feat 
another company, Phoenix Technologies, also reverse engineered the 
BIOS. Unlike Compaq, Phoenix did not use the BIOS to make their own PC 
clone, but instead sold their own BIOS (available as a ROM chip) to other 
manufacturers. This led to the complete commoditization of the PC. 
Commoditization is the process whereby a product becomes a commodity, 
no longer associated with any one manufacturer, and is viewed as just the 
product. The washing machine is a commodity; there are some differences 
between manufacturers, but you view it essentially as a washing machine.

This process is often good for the customer since it means greater choice 
and cheaper products. The main manufacturer, however, loses their control 
over the market. This is what happened with the PC - it was no longer IBM's 
PC, but just the PC, or even an Intel/Microsoft PC. The profit margins and 
the degree of technological control in a commodity market are limited, and 
certainly different from what IBM was accustomed to in the mainframe 
business. After all, there are few items which are less of a commodity than a 
million dollar mainframe computer. John Akers, the IBM chairman in 1986, 
said that IBM would get out of the PC business if it became a commodity 
industry. In contrast, Microsoft had said from the beginning that it wanted a 
'computer on every desk, in every home', which is certainly seeing the 
computer as a commodity. Similarly, Apple viewed the computer as 
something which should be as ubiquitous and as easy to use as an electric 
blender, which again places the microcomputer firmly in the commodity 
market.
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Module 1 Section 6 

6.3 The clones

 

Compaq initially had difficulty competing with IBM on price, so it offered 
something different, namely that its computers were portable. In reality they 
were not very portable and were nicknamed 'luggables', but it was enough to 
distinguish them from the IBM PC. Another computer company, started by 
Michael Dell, offered PCs through mail order, a sales system that IBM and 
Compaq did not use, and as a result Dell also managed to achieve success.

With its large research and marketing departments IBM still believed it could 
lead the way with the best technology in which the small manufacturers 
could not afford to invest. The release of the PC-AT in 1984 was still a case 
of IBM setting the trend, and the other companies cloning the technology. 
The PC-AT used Intel's 80286 microprocessor. This provided a significant 
improvement over the original 8088 chip in the original PC. The AT was 
produced under the guidance of Don Estridge, and was a success. But as 
Cringely recounts, there were problems with the hard disk used in this 
machine. When Compaq released their Deskpro 286 six months later it was 
more reliable, faster and cheaper, but the AT sold well and still 
demonstrated that IBM were at the forefront of microcomputers.

The next Intel microprocessor was the 80386, which became available in 
1985. Again, Moore's Law was demonstrated by the additional power of this 
chip, which was developed less than two years after its predecessor.

Estridge proposed a machine based on the 80386. He planned to utilize 
IBM's favoured status with Intel to obtain the 80386 chips before 
competitors, and thus hit the market before they could. He reasoned that 
whilst the clones attempted to catch up with that machine he would be 
developing the next generation, and thus IBM could stay ahead of their 
competitors. The plan was not welcomed at IBM, however, as some feared a 
computer based around the 80386 might cut into sales of their 
minicomputers, which sold for over $10,000. The initial 80386 chips were 
also expensive and thus their inclusion in a microcomputer would mean slim 
profits. When Estridge was moved from the PC division Bill Lowe returned 
and decided not to go ahead with the plans for an immediate 80386 based 
computer. The AT was selling well and Lowe was seemingly confident that 
manufacturers and customers would wait to see what IBM released, even if 
a competitor did release an 80386 computer. This had been the case 
traditionally with the slower moving mainframe market. It may also have 
been the case that IBM could not produce a computer that quickly, 
especially once the PC division ceased being an independent business unit.

Whatever the reason, there seems more evidence for the mainframe 
mentality argument in this episode. Compaq did not delay however, and its 
Deskpro 386 was launched in 1986. Bill Lowe is reported not even to have 
had an Intel 80386 chip at that time (Big Blues by Paul Carroll, p.125). IBM 
did not release a 386-based PC for another seven months. Many experts 
regard this as the point at which IBM lost market leadership, and which led 



to a substantial fall in its market share.

 

Inevitable?

 

There has been a lot of material written on where IBM went wrong in the PC 
industry. This is based on its market share falling from over 40% to around 
10%. There were many crucial decisions in the production of the PC, but 
none more so than the one to make it an open standard. This was both the 
key to the success of the PC and the problem for IBM. Without the open 
standard there might still be myriad types of microcomputer, all requiring 
different versions of software. This would have severely limited the success 
of the PC. However, had IBM made a computer which they owned the 
design for, a proprietary system which used IBM components and IBM 
software, they would have retained control.

You might like to consider whether IBM actually made any errors, or whether 
the clones were an inevitable result of having an open standard. Having a 
standard was undoubtedly good for the microcomputer business as a whole 
(although whether the IBM PC represented the best standard is another 
point of debate), but it may not have been beneficial for IBM.

Other factors which you might consider are:

 

 
The decision to allow Microsoft to sell DOS to other suppliers, instead of 
owning it exclusively.

 The surprising success of reverse engineering.
 The speed with which clones appeared.
 The delay in releasing an 80386 based computer.

 
The advantage that small, lean companies possess in a highly competitive 
industry.

 And there are many other points that you might want to think about.
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Module 1 Section 6 

6.4 What makes technology successful?

 

So the IBM PC became the standard for microcomputers, and thus counts 
as one of the most successful pieces of technology of the 20th century. It is 
interesting to stop and think about what makes a technological product 
successful. Your initial reaction might be 'Good technology will be 
successful.' Well, yes and no. Let's look at some of the technology 
associated with the PC.
 

MS-DOS

 

Cringely outlines how DOS was a descendant of Gary Kildall's CP/M. If you 
come across text books about operating systems from the late 1970s, or 
early 1980s, many of them will feature CP/M and not MS-DOS. Yet DOS 
went on to become one of the most successful programs in software history, 
and the foundation for Microsoft's future success. CP/M remained in the 
market and a version was sold for the IBM PC, but it was a fringe product 
used by enthusiasts, never quite making it into the mainstream market. 
Many users maintained that CP/M was a superior operating system to DOS, 
although many also claimed the opposite. The point is that MS-DOS was not 
clearly superior to CP/M, yet it was vastly more successful. In the next 
section you will read about the Apple Macintosh, a machine whose operating 
system was widely claimed to be superior to DOS and to Windows, yet it has 
never been an unqualified commercial success.
 

Intel's 8088 microprocessor

 

As you have seen, IBM chose the 8088 microprocessor from Intel to be the 
CPU in its first PC. This led to the huge success of Intel, which now 
dominates the microprocessor industry. However, as Cringely recounts, Intel 
also had another microprocessor, called the 8086. This was a 16-bit 
microprocessor, so it used words of 16 bits in length in its calculations (and 
as we saw in the segment on Computer power, a larger word size means 
greater computational power). The 8088 also used 16-bit words, but it 
communicated with the rest of the machine in 8-bit words. It was effectively 
a stripped down version of the 8086. This meant that it was less powerful, 
but would be compatible with the 8-bit software in existence at the time, and 
was cheaper. Indeed, the 8086 itself had been developed by Intel to act as a 
stopgap while they developed an advanced microprocessor known as the 
8800 (Inside Intel, pp. 153-162). Also on the market was the Motorola 68000 
which many people thought was faster, easier to use and cheaper than the 
8086 (Inside Intel, pp. 192). Yet IBM chose the 8088, the least 
technologically advanced option available. Today some claim that Intel's 
Pentium chips are inferior to microprocessors based on RISC technology.
 

The IBM PC



 

IBM's PC architecture went on to become hugely successful, whether the 
machines were actually manufactured by IBM or were clones. Yet when it 
was introduced, the Apple II was the most successful microcomputer ever, 
and continued to sell well during the 1980s. Later the Apple Macintosh 
offered easy usability. Yet the IBM PC has remained the standard for 
personal computers.
 

Reasons for success

 
So why did these particular products become successful instead of their 
competitors? There are several reasons, some of which I have listed below
 

 

Technological superiority: Before we look at additional factors which 
influence the success of a piece of technology, it is important to realise 
that the best technology is sometimes the most successful. VisiCalc was 
original software which was also very good, and it remained successful for 
a number of years. Lotus 1-2-3 was similar to many other spreadsheets, 
but had an edge in performance. The IBM PC was superior to many of the 
different, proprietary computers on sale when it came out. Ethernet was a 
reliable, effective network technology. Many of Microsoft's products score 
the best in reviews of products in their field (e.g. Word, Windows NT).

 

Legacy: Once a product is successful it develops a momentum. It has an 
existing customer base. This has several implications. Firstly, if customers 
are happy with the product, they will stay with it. Secondly, the company 
tries to keep its existing customers satisfied by making their new products 
compatible with their old ones. Thus Intel's new microprocessors are 
capable of running programs which ran on their predecessor. It would 
after all be very annoying and costly if I had to buy completely new 
software when I upgraded my microprocessor. IBM's choice of the 8088 
was an example of a legacy; they wanted to keep customers using 
existing 8-bit software happy. Similarly, when Microsoft brought out 
Windows they ensured that it was capable of running DOS-based 
programs. Each successive generation of technology starts with an 
existing legacy, not a 'clean sheet'. It is often the case that the best 
technology is that designed 'from scratch', but this has the disadvantage 
of being incompatible with existing technology.

 

Market leader: The market leader has a dominant position. It has 
powerful marketing and distribution, and connections with all of the major 
companies. Its name is known in the market, so a new or uncertain buyer 
is liable to purchase a product from a market leader. Thus when IBM 
entered the market with its PC, it was ensured a certain amount of 
attention and sales, simply because its name was synonymous with 
computing. Thus many of the computer buyers in large corporations were 
inclined to buy from IBM. IBM had an excellent reputation for quality and 
service, and there used to be a saying that 'No-one ever lost their job for 
buying IBM.' Similarly, a new Intel microprocessor or Microsoft application 
is ensured a certain degree of success.



 

Society's acceptance: Many good technological products do not get 
widely accepted, either because they come before their time, or not 
enough people see the need for them, or they are wrongly priced. It took 
VisiCalc to really provide the need for microcomputers, but even then they 
remained a business item, not one found in the home. It was the 
introduction of games, CD-ROMs, and easy-to-use interfaces which 
brought computers into the home in the late 1980s. The Alto produced by 
Xerox had the graphical interface which would later become popular with 
Windows and the Macintosh system but, as Cringely points out, it would 
have been too expensive in 1973 (it was never sold commercially, but he 
estimates it would have cost $25,000 in 1973).

 

Production decisions: We may like to think that decisions taken during 
production are always based on technological merit. This is to ignore the 
fact that technology is produced by human beings with their own 
preferences and foibles, who work in companies which have their own 
rules and considerations. To use the best microprocessor on the market 
might mean collaborating with a rival company, or doing business with 
someone your boss hates. It is almost impossible to determine these 
factors from an outside perspective, but you should not doubt that they 
have an influence.

 

Marketing: We may also like to think that we are not susceptible to 
marketing, but this underestimates the influence marketing has in our 
overall perception of technology. According to Cringely, when Mitch Kapor 
launched Lotus 1-2-3 (a good piece of technology in its own right) he 
spent $1 million on mass advertising out of a budget of $3 million 
( Accidental Empires, p. 156). IBM created a personality for their PC with 
a series of adverts featuring a Charlie Chaplin-like Little Tramp, a 
campaign that was widely regarded as very successful. Apple have been 
renowned for their advertising. When they launched the Apple Macintosh 
they ran an expensive advert during the break at the 1984 Superbowl. The 
advert, directed by film director Ridley Scott, showed a 1984-like bleak 
future and ended with a screen being smashed by a woman throwing a 
hammer and the message 'On January 24th Apple Computer will 
introduce Macintosh. And you'll see why 1984 won't be like "1984".' This 
created a revolutionary feel to the Macintosh. In the late 1980s Intel 
started advertising their microprocessor directly to the consumers, rather 
than just to the computing industry itself. This had an important effect in 
the market in that people began to refer to PCs in terms of their Intel 
microprocessor, regardless of who actually made the computer. It 
increased the demand for the latest microprocessor and raised awareness 
in the market of the microprocessor.

 

There are undoubtedly more reasons for success than I have outlined here. 
It is important to realise that it is not simply a matter of the best technology 
'winning'. Technology exists within a society, is developed in companies, has 
a history and is sold in a market. All of these factors contribute towards the 
technology which makes its way into our daily lives.
 

Recommended reading



 
Inside Intel by T. Jackson, 1997, Dutton, USA. An inside look at Intel, with 
several tales from former employees. Interesting look at a very successful 
and powerful company.
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Module 1 Section 6 

6.5 IBM after the PC

 

In 1990 Bill Gates had a conversation with some Lotus employees over 
some drinks. With Windows 3.0 and OS/2 about to compete in the market, 
and the IBM-Microsoft relationship in trouble, Gates reputedly claimed that 
IBM would fold in seven years, maybe ten. The Lotus employees wrote a 
memo about their meeting, which Robert Cringely got hold of and published 
in InfoWorld. It caused a stir in the industry, as it showed the trouble beneath 
the surface of the IBM-Microsoft relationship. It also provided impetus to the 
final split between the two companies.

When reading about IBM you would be forgiven for thinking that the 
company was now bankrupt. Many people talk about the decline of IBM; for 
instance, Robert Heller's book The Fate of IBM asks the question 'Who killed 
IBM?'

Yet IBM are still a large company, with important products, so why do people 
proclaim their doom? Why did Bill Gates predict they would fold completely, 
and why haven't they?

The main reason for the 'decline of IBM' talk is that in 1992 IBM announced 
record losses of $5 billion (you may see different amounts quoted as a result 
of different accounting methods and adjustment. This figure is the net loss 
indicated in the IBM Annual Report, and is in 'American' billions, i.e. 1 billion 
= 1,000 million). Then in 1993 the loss was some $8.1 billion. This had a 
tremendous effect on the industry. Suddenly IBM, the largest, most 
successful computer company in the world was vulnerable and in trouble. 
With Microsoft posting large profits it seemed an indication that the 
mainframe was dead and the PC was king. This has some truth - the PC has 
changed the computer market and by 1992 IBM were not competing 
effectively in the PC market.

However, this only tells part of the story. What these losses indicated was a 
change in the culture of working practices in the computer industry. IBM had 
a huge workforce, and a job at IBM traditionally meant a job for life. IBM had 
around 300,000 employees; Microsoft had around 5,600 in 1992. The 
computer industry had become very fast moving, meaning there wasn't time 
for large structures of committees to consider numerous plans of action, and 
to retrain existing staff to perform new tasks. Workstation computers were 
becoming increasingly powerful, and were now as powerful as a small 
mainframe, but considerably less expensive. Moore's Law meant that the 
microprocessor-based computers were catching up with the more static 
mainframes. IBM had to change if it wanted to compete successfully in this 
new market. The losses of 1992 and 1993 seem to have been the impetus 
to achieve this change.

Since 1993 IBM has undergone something of a change in its products, 
marketing strategy and image (a colleague said they had changed from 'Big 



Brother to a friendly uncle'). This has been under the leadership of the CEO 
appointed in 1993 to turn around their fortunes, Lou Gerstner. They posted 
profits of $3 billion in 1994 and $6.1 billion in 1997. Despite the rise of the 
PC, there is still a need for large central computers for some tasks, and IBM 
still sell their 390 mainframe system successfully (this is now microprocessor 
based). Similarly their RS/6000s and AS/400 mini-computers are used for 
many large-scale computational tasks, such as payroll systems.

So whilst they have continued to sell the hardware they have traditionally 
been associated with, the biggest change has been in their adoption of the 
Internet, and their promotion of integrated business solutions. IBM bought 
Lotus Development in 1995. This has been a key element in IBM's 
turnaround. They have successfully focused on selling Internet solutions to 
companies. These use Lotus Domino software which runs on the server 
computer so people can access it as a web site and perform a number of 
database actions, such as ordering products. IBM also provide the server 
hardware such as an AS/400 on which Domino can run, and the Lotus Notes 
Groupware program for people in a company to work collaboratively. This 
integrated approach and shift away from selling and servicing mainframe 
computers means that Bill Gates's prediction is unlikely to come true.

So whilst IBM are not the dominant, influential company they were during 
the 1970s and much of the 1980s, it is a mistake to assume they have 
passed into history.

 

Recommended reading

 

Saving Big Blue - Leadership Lessons and Turnaround Tactics of Lou 
Gerstner by Robert Slater, 1999, McGraw Hill. A look at the management 
style of Lou Gerstner and how IBM recovered its fortunes.

The Fate of IBM by Robert Heller, 1994, Warner Books. A study of how IBM 
came to the brink of collapse.
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6.7 IBM clones - summary

 
In this section you have looked at how Compaq and others cloned the 
design of the IBM PC, how this led to the personal computer becoming a 
commodity, and the effect this had on IBM.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 
The impact of IBM on the PC industry - do you think it was a good or bad 
thing?

 
Why do you think some technological products become successful?

 
Are there any particular products you can think of which demonstrate the 
points made in the section?

 Why IBM didn't maintain their position as the main provider of PCs.

 
The role of Microsoft in the PC industry - are they a beneficial or harmful 
influence in your opinion?

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 
The process of reverse engineering.

 
What it means for the PC to become a commodity.

 
The success of the clones.

 
The significance of the 80386-based computer.

 
The factors which affected IBM's reduction in market share.

 
Some of the successful technologies associated with the PC.

 
Some of the reasons why technological products are successful.



 
What happened to IBM in the years after the success of the PC, and 
where they are now.

 You should complete the self-diagnostic form now.
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Module 1 

 

Self-diagnostic

This self-diagnostic is being completed at the end of Section 6

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

IBM Clones 

   
 

The process of reverse engineering

   
 

What it means for the PC to become a commodity

   
 

The success of the clones

   
 

The significance of the 80386-based computer



   
 

The factors which affected IBM's reduction in market share

   
 

Some of the successful technologies associated with the 
PC

   
 

Some of the different reasons why technological products 
are successful

   
 

What happened to IBM in the years after the success of 
the PC, and where they are now

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

    

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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7.2 The Lisa

 

The Lisa computer was the result of the Apple contingent's visit to Xerox 
PARC, where they saw the Alto and realized that the Graphical User 
Interface (GUI) was the key to making the microcomputer accessible to 
everyone. Steven Levy says of this visit:

'You can have your Lufthansa Heist, your Great Train Robbery, your Crown 
Heights Caper, and your Brinks Job. For my money, the slickest trick of all 
was Apple's daylight raid on the Xerox Palo Alto Research Center.' (Insanely 
Great by Steven Levy, 1994, p. 77)

 

 
Picture - Photo - The Lisa computer with keyboard and mouse, showing 
graphical user interface

 [Source: Photo courtesy of Apple Computers, Inc.]

 

 

The Lisa 

The Lisa was based around the powerful Motorola 68000 microprocessor 
(Apple use Motorola chips instead of Intel ones), required 1 megabyte of 
memory (a lot at the time), and needed a hard drive (unusual for the time). 
These factors combined to make it expensive - around $10,000 when it was 
released - which was just too much for a microcomputer. It was also slow 
compared with the IBM PCs. The price was the biggest factor, since it 
effectively removed the Lisa from the market for which it was intended. The 
whole basis of the GUI was that it would be easy enough for anyone to use. 
Whilst this may have been true of the Lisa, with such a high price no-one 
could afford it.

 

GUI and metaphors

 

What the Lisa did have was the GUI, which used the 'desktop' metaphor. 
The desktop is an example of a very powerful metaphor which changes the 
way we interact with something, and even the way we think about what we 
are doing.

A metaphor is a non-literal description of something. 'Man is a wolf' is a 
metaphor which implies certain things about the nature of man (I will leave 
the interpretation up to you!). If, however, I were confronted by a werewolf 
and I said the same, it would not be a metaphor, since in this case the man 
would literally be a wolf. Another metaphor I have heard someone say is 
'Argument is war.' Obviously they do not mean this literally, but rather that 
there are some characteristics which we associate with war which could be 
applied to an argument. Here are some of the similarities between 'argument 
' and 'war' that I can think of, and you can probably think of more:



 

 
There is a winner and loser.

 
There may be many smaller arguments (or battles) within the main one.

 
You may concede or give up some point, as a town may be surrendered 
in a war.

 
You may gather resources before the argument, such as background 
information, statistics, etc. just as a country may prepare its armies.

 

So why are we concerned about metaphors in computing? Using a computer 
is a new task - it has only existed for the past 30 years or so. For most of us 
it is something of an alien task; the manipulation of data and logic circuits is 
something of which we have no everyday experience. So to make 
computers usable by the majority of people software producers must find a 
way to make them relate to everyday experience. For instance, when I 
produce a document I am in fact altering bits in the computer's memory, 
which are then processed to produce a printed document. This is a difficult, 
and unfamiliar, task to perform, so what word processors allow you to do is 
to operate on a metaphor, a blank sheet of paper. Most metaphors work at 
this level of familiarity, so we fail to even recognize them as metaphors. For 
instance, we talk about placing a document on a computer in a folder, but 
the folder does not actually exist - it is merely a metaphor for a system of 
addressing used by the computer.

The key to the GUI was the desktop metaphor, originally developed at Xerox 
PARC. In this metaphor the screen resembles the top of a desk, with various 
files on it and even a waste basket. If you want to move a file you simply 
grab its icon with the cursor and drag it where you want it, as you would 
move real items around on your desk. There are some elements of the 
desktop metaphor which are not found in the real world - for instance scroll 
bars, menus, etc. There are also some confusing elements - for example, on 
the Macintosh dragging a floppy disk icon into the waste basket ejects it, and 
doesn't, as one might expect, dispose of it. Similarly, on early versions of the 
desktop, when an item was placed in the waste basket it was immediately 
deleted. This confused many users who expected to be able to retrieve the 
contents of their bin (as we have all retrieved scrumpled bits of paper).

The desktop metaphor generally provided a level of familiarity which made 
the computer usable by a much wider range of people. It was no longer the 
domain of those who were prepared to learn commands. Although the Lisa 
wasn't the computer which brought the GUI to everyone, it had shown that it 
could be done. Released in 1983, the Lisa did not sell well, which meant that 
Apple now depended on the success of the project which had been running 
in parallel to the Lisa, and which Steve Jobs now led - the Macintosh.

 



Recommended reading

 
Insanely Great - The Life and Times of the Macintosh, the Computer That 
Changed Everything by Steven Levy, 1994, reissued 2000, Penguin.
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7.3 Developing the Macintosh

 

After leaving the Lisa team, Jobs joined the smaller Macintosh team. His 
views were in conflict with those of Jef Raskin, the team leader, and Raskin 
soon left the project, leaving Jobs in charge of the team.

The team members, who believed passionately in their task and operated in 
a dynamic, almost cavalier manner, were ideally suited to the leadership 
style of Jobs. He encouraged them to think of themselves as outsiders and 
they even flew a pirate flag over their building. That he succeeded in what 
many thought was an impossible task is a measure of the drive of both 
Steve Jobs and his Macintosh team. They recaptured the spirit of the early 
days at Apple, when Steve Wozniak and Jobs believed they were creating a 
computer that would have a significant impact on the world.

 

 
Picture - Photo - Steve Jobs and the Apple Mac. Steve Jobs young, stylish 
and dynamic, holding his hands in front of his body in an enthusiastic 
gesture. the Mac is small and compact

 [Source: Photo courtesy of Apple Computers Inc.]

 

Steve Jobs and the Apple Mac 

Steve Jobs has become something of a legendary figure in the computing 
industry. He is renowned for being charismatic, obsessive, instinctive and 
difficult to work for. Andrea Cunningham, who was hired, fired, hired again 
and then fired again by Steve Jobs, says of him:

'He brings you to your peak performance. He has a vision and looks over 
your shoulder and tells you how to get there.' (Fortune, May 23 1998)

Bill Gates and Steve Jobs are probably the two key personalities in the story 
of the microcomputer. They have been in conflict often over the years, but 
Gates said this of Jobs:

'People concentrate on finding the guy's flaws - why? He's in the center of 
things. They ask - 'Does he know the instruction set of the 68000?' I don't 
think that's super-important. There's no way there would be anything like 
that Macintosh without Jobs.' (Insanely Great, 1994, p. 162)

Cringely says Jobs 'has nothing but style'. Jobs is often criticized for not 
being technically proficient (in comparison with Gates, say), but he does 
understand how to work with the technically gifted. He has an obsession 
with style, which can be seen in this extract from Levy:

'The Macintosh had to be beautiful in every way - even the parts that no one 



 

but service technicians would ever lay eyes on. When Burrell Smith 
delivered the prototype for the first Macintosh circuit board, Jobs rejected it 
on aesthetic grounds. He once explained this to an interviewer: 'When you're 
a carpenter making a beautiful chest of drawers, you're not going to use a 
piece of plywood on the back, even though it faces the wall and nobody will 
ever see it. You'll know it's there, so you're going to use a beautiful piece of 
wood on the back. For you to sleep at night, the aesthetic, the quality, has to 
be carried all the way through'.' (Insanely Great, 1994, p. 139)

The Macintosh was promised for 1982, but even under the leadership of 
Steve Jobs this proved impossible. Each task proved more difficult than 
originally anticipated. Eventually the computer was released in 1984 for 
$2,495. This was more expensive than originally planned (Raskin wanted it 
to be around $1,000), but it incorporated the Lisa style interface and even 
outperformed the Lisa. It had many initial bugs, performed slowly and was 
lacking in software, but its interface was enough to convince many that it 
was the next step in computing, and a small cult of Mac users sprang up 
who were dedicated to it. Unfortunately for Apple this did not convince the 
big corporations that it was the computer they should buy. In fact, its ease of 
use deterred many companies. The people who were in charge of buying 
computers were often resistant to the GUI. They thought the Macintosh 
looked like a toy, and computing should be serious. It can be argued that 
corporate computing managers didn't want a computer which was easy to 
use. The difficulty in using a computer ensured a place for computing 
specialists in major companies. Just as the people who looked after the 
mainframes objected to the PC taking power away from them, so the people 
raised on command-line interfaces objected to the next move towards a 
computer everyone could use.

What the Macintosh lacked was its compelling application. Later you will see 
what this application was to be. Even without one, though, its interface, 
indeed its whole philosophy, was enough to win over many converts. It was 
a computer which in many ways lived up to Steve Jobs's billing as 'insanely 
great', and one which inspired a sentiment in its users which wasn't found 
with other computers. Part of this was because it was a computer aimed at 
the non-traditional computer buyer. Mitch Kapor, whose Lotus 1-2-3 was 
responsible for making the IBM PC so popular, said of the Macintosh 'The 
IBM is a machine you can respect. The Macintosh is a machine you can 
love.'

To develop the Macintosh the project team worked incredibly long hours 
(100 hour weeks were not uncommon), suffered the mood swings of Steve 
Jobs, and placed themselves under incredible stress to meet deadlines. 
Such a working life has inevitable effects on people's lives: broken 
marriages, exhaustion, nervous breakdowns, etc. So why did these talented, 
intelligent people suffer this sort of environment? They were not particularly 
well paid, and they would probably not be rewarded with executive 
promotion. It was because they believed that what they were doing was 
important, and that it would have a positive effect on people's lives. There is 
more on this in the next segment.



 

Additional resource

 
Here is a video clip (about 50 seconds long) in which John Sculley recounts 
the moment he decided to join Apple: John Sculley video clip.

 

Recommended reading

 

Insanely Great - The Life and Times of Macintosh, the Computer that 
Changed Everything by Steven Levy, 1994, reissued 2000, Penguin. This is 
an excellent book about the development of the Macintosh. The title is taken 
from Steve Jobs's description of the Macintosh. Most of the quotes in this 
section are taken from Levy's book.

Odyssey: Pepsi to Apple by John Sculley, 1994, Harper Collins. John 
Sculley gives an account of his time at Apple.
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Module 1 Section 7 

7.4 Empowerment

 

For many people involved at the start of the PC industry, the personal 
computer was not just a useful tool but a means of social change. The 
notion of a personal computer shifted the technology from the large 
corporations and from specially trained people and placed it on a desk in 
someone's home or office. The view of the role of the computer changed 
from a tool used by large organizations to control people to one which 
empowered people to perform tasks they could not have done previously. 
Empowerment simply means giving power to someone, and the personal 
computer was seen as the means by which power was transferred from 
large organizations to individuals.

These seem like heavy burdens to place on the humble PC. Why did the 
early PC industry attract people with such beliefs, and what justifications did 
they have for them? The answer to the first question again concerns the 
culture surrounding the PC industry. Silicon Valley, where most of the 
companies arose, is in California, just south of San Francisco. This area was 
the centre of the hippie culture, and after this faded in the 1970s, many of 
the people who had been influenced by it were keen on the new computer 
technology and its possibilities. The culture surrounding the industry was 
thus one of individual expression, pacifism and rebellion against authority. It 
should also be noted, however, that many of the people involved in the PC 
industry went on to become very rich, so the hippie value of rejecting 
personal wealth and materialism was one value which did not carry through.

So what can the PC do that so excited people? It is perhaps difficult to 
appreciate from our current position, where we take PCs and what they do 
almost for granted. To understand the excitement they induced you have to 
imagine what it was like before the PC existed. To be able to perform even 
the simplest of tasks that a mainframe could perform was a revelation. The 
PC was hailed as empowering people in a number of ways.

 

 

The PC allows people to use (and often access) information, in ways that 
were not possible before. For instance, you can run your small business 
using an accounting package, work out finances using a financial 
package, or model the number of starlings arriving in your garden using a 
spreadsheet. You could get information about almost any subject via the 
Internet, or have a number of reference CDs on a variety of subjects. This 
all means that individuals can do more for themselves, without relying on 
others.



 

There was much talk of the PC unleashing the creative powers within 
people. There are a number of software packages which are collectively 
known as 'creativity' products. An obvious example of this is a drawing 
package, which means that even the most artistically challenged of us can 
produce a reasonable diagram. By using pre-existing images, such as clip 
art or photographs, it becomes relatively easy to produce a competent 
looking birthday card, party invitation, information leaflet, or whatever. The 
word processor can also be seen as a creativity tool, since it allows the 
user to produce professional-looking documents which have been 
checked for spelling and grammar and which incorporate different fonts, 
tables and images. Before the PC this would have to have been done by 
specialists, using expensive equipment. There are also tools for producing 
music, video, 3-D sculptures and just about any creative enterprise you 
can imagine.

 

With the rise of the Internet and the PC, it is no longer essential to live in a 
city (and particularly one in America or Europe) to be able to offer a 
service. It does not matter where you live as long as you have reasonable 
Internet access. The PC and the Internet thus reduce some of the 
limitations of geographical boundaries. You will look at this in more detail 
in Module 3.

 

This is what people hoped the PC would achieve. To what extent do you 
think these ideals have been realized? The dream of unleashing the creative 
impulse within everyone has occurred to some extent, but the initial founders 
would probably be dismayed at the number of games that are played on 
PCs. They have become more of a leisure item to many people rather than 
an artist's tool. The amount of information PCs have made available to large 
organizations has, if anything, increased the amount of power they hold, 
rather than transferring it to individuals.
 

An information elite?

 

The empowering properties of the PC suggest it is a tool for universal good. 
This is not necessarily the case. A PC is an expensive item to own, 
particularly in developing countries. It is also a technological device which 
many people find confusing and daunting to use. Yet for many purposes 
using a PC is seen as essential. Many jobs specify PC familiarity as a 
requirement, and a lot of information can only be accessed via one. As you 
have seen, the computer industry is very fast moving, and so unless you 
have the ability (in financial, educational and technological terms) to keep 
up, it is very easy to be left behind. The PC is therefore in danger of creating 
a divide between the 'haves' and 'have-nots'. Far from being a liberating tool, 
as was once foreseen, it could be a means of alienation for those who 
cannot afford it, and those who do not have the inclination to use it.

This is particularly an issue when such a technology is controlled by a free 
market, which is driven by profits. It is not necessarily the most profitable 
groups who need the most attention, although most large companies try to 
create as big a market for their products as possible. There have been a 
number of incentives offered by official bodies to try to improve access to 



computers among the general public. These are run by individual 
governments and other bodies, such as the EU. To what extent these can 
prevent a technological elite forming remains to be seen.

Many of the people at Apple believed passionately in the power of the 
computer as a democratizing agent, that is, one that gives power back to the 
individual. The Macintosh seemed to embody this ideal with its easy-to-use 
interface and its ability to create good graphics. However, its initial sales 
were not good, and it soon became apparent that it needed a special 
application to demonstrate its capabilities. Like the Apple II and the IBM PC 
before it, the Macintosh required its compelling application. You will look at 
this in the next section.
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7.5 Desktop publishing

 

The two main computers you have so far encountered, the Apple II and the 
IBM PC, both needed a compelling application, or 'killer app', before they 
gained widespread popularity. For both of these computers the killer app 
was a spreadsheet: VisiCalc and Lotus 1-2-3, respectively. While the 
Macintosh struggled to sell, another spreadsheet was its most popular 
application, and was probably responsible for maintaining the product. This 
was Microsoft's Excel. This was not to be the killer app the Macintosh 
needed, however. For the Macintosh to succeed it needed a product that 
would take advantage of the Macintosh GUI and convince people that this 
computer was worth buying instead of an IBM PC. Although a good 
spreadsheet, Excel didn't offer much over Lotus 1-2-3, although it did use 
the Macintosh GUI to provide a good user interface.

The product that became the killer app for the Macintosh was produced by a 
company called Aldus, founded by Paul Brainerd. The product was called 
PageMaker, and it created a whole new method of working known as 
desktop publishing.

Before the introduction of PageMaker the production of newspapers and 
magazines was a time-consuming, fiddly affair. The page layout would be 
sketched by hand. The printing text would then be laid out, and images cut 
out and stuck onto the page. Amended text would be placed using transfers. 
A mistake meant that the process may well have to be started again from 
scratch, and if at the end the publishers decided they wanted to change the 
design there was no easy method of doing so. The type of design 
achievable was also limited without a lot of extra work. The alternative to 
doing this by hand was to use computers designed specifically for the task, 
which were expensive and which required special training to use.

Levy recounts his experience of publishing a newspaper in the days before 
desktop publishing:

'I once was an editor of a weekly newspaper. I still shudder recalling the 
recurring nightmare of Tuesdays, when we went to the art house to lay out 
the paper. Our typewritten stories would have been 'spec'd' (given 
specifications for typesetting) and sent there the day before, along with the 
pictures we thought we'd use, and, of course, the allegedly photo-ready 
advertisements our staff had solicited. Upon arrival we would paste some of 
the blank 'boards' on an angled table, and then begin laying out our tabloid, 
page by page. People working the linotype machine would hand us the 
columns of text, along with the headlines, and we'd figure out what looked 
good and begin fixing things down to the board, using hot wax to hold them 
down. We'd take a column of text, size it to the page, and snip the excess to 
be jumped to another page. It was like a jigsaw puzzle with no adherence to 
principles of design (as best we understood them). After a first pass, 
adjustments began. We'd resize the pictures, sometimes flopping them. 



We'd fix typos in the copy. We'd rewrite headlines. Someone would call in to 
change an ad. Every time an adjustment was necessary, we would give the 
instructions to the overworked craftspeople at the shop and they would go 
back to their incredibly expensive machines, returning an hour or so later 
with the change. This would continue until very late in the day - by then it 
was usually well into the night.'

PageMaker allowed this whole process to be accomplished within one 
program. Like many good application programs it had a useful underlying 
metaphor, the board Levy mentions above. PageMaker created a 'virtual' 
board on which the user could layout their design. Tasks that had previously 
required laborious work by hand or with different machines could now be 
achieved almost instantly. Thus text would jump automatically to the next 
column, and columns could be easily resized, pictures could be inserted 
anywhere and text flowed around them. Pictures could be made any size 
simply by dragging the edge with the cursor. Typos could be corrected 
easily. Different fonts, sizes and styles could be tested before deciding upon 
the final design. As with the spreadsheet, PageMaker allowed people to 
answer 'What if?' questions with minimal effort. If you wanted to see how the 
magazine would look if you changed the background to green and made that 
picture full size, it could be achieved with a few mouse clicks.

Combined with other programs which allowed artists to produce high quality 
illustrations and designers to manipulate photographs, this led to a 
revolution in the publishing and graphic design industry. Instead of 
describing themselves as linotype specialists, people became experienced 
PageMaker users, or Corel DRAW illustrators or Adobe PhotoShop 
designers.

A graphic designer, who has seen a dramatic change in his industry over the 
past fifteen years, gives his view about how working with computers has 
changed the nature of his job: DTP - a graphic designer's view.

With the benefits of PageMaker obvious to all those who worked in the 
industry, the Macintosh began to appear in the publishing departments of 
institutions, and would often spread out from there. The graphic design 
industry still uses the Macintosh almost exclusively.

Now that it had its killer app, the sales of the Macintosh increased. However, 
it never overtook the IBM PC as the dominant microcomputer, and in the 
early 1990s Apple announced substantial losses. You will look at some of 
the reasons for this in the next segment.
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Desktop publishing - a graphic designer's view

 

'I mainly do graphic design and concepts for the entertainments industry. I 
used to use a drawing board to do paste-up (finished art), and would spend 
many hours laying Letraset for type and I did all my drafts and line drawings 
at the drawing board. I used numerous tools to add to my art; airbrush to 
illustrate, Rotring pens to draw and colour pens to design and illustrate. This 
was between 1988 and 1991 but there was a gradual increase in computer 
aided work.

All this would be heavily time consuming, but the whole industry was 
basically set up the same way.

Now I do most of my visualising and design on the computer, which is 
generally regarded to be a bad habit encouraged by the instant visual 
content obtained on the VDU.

Everything else is solely done with the aid of the computer from conceptual 
notes on a forthcoming campaign to sending finished art to clients, print or 
publications.

The use of a computer means I can work much faster and leave work open 
to alterations. I can create photo realistic effects in moments, and design just 
by experimenting with colours and shapes instantly. Tography is now an 
easy art to understand and sometimes master with the computer's aid. 
Showing visuals is much easier and speedy with many options of type of 
output.

However, there are many disadvantages that have come with the monopoly 
of computer aided design and graphics:

 

http://arabweb1.open.ac.uk/t171/studyguides/calendar.cfm
http://oufcnt4.open.ac.uk/login/
http://arabweb1.open.ac.uk/t171/database/livefiles/E4ACE077-B737-41E0-9E729B9BC855AFDCprint.cfm


 

●     Design is much more prolific - everyone now feels they can design, 
which I think has been detrimental to the standard of design 'picked' 
by consumers/clients. It's much harder to see through all the muddled 
ideas people have about graphics, for example, just because you can 
make a logo 3D doesn't necessarily make it better or more fitting than 
a 2D example. The whole industry has been sucked into a parallel 
with the processing speed of computers, almost to the point of 
obsession. 'Think of the quality of work we could achieve with a 
300Mhz machine!' is often the way of thinking. We now do ten times 
the amount of finished work for the same hourly rate as we did ten 
years ago. Clients know they are able to alter illustrations time and 
time again and they change an ad at the last minute - why? - 
because they can!

●     Eye strain is perhaps more common in the graphics industry than in 
many other computer-based work places.

●     The general quality of life has decreased; sitting in front of a screen 
most of the day along with the added stress brought on by tight 
deadlines and pressures.

 

 

Of course I am not speaking for everyone, some companies get the balance 
right, and use computers to their advantage and use them then and only 
then, but mostly the graphics business is being led by the ever increasing 
development of computer hard and software which for the older of us is 
affecting the craft of artwork and, I feel it will get worse, even quicker.'
 

Comment

 

The account above is from a graphic designer, who has seen a dramatic 
change in his industry over the past fifteen years.

What I find interesting in this is that although the computer allows the artist 
to do more, the knock-on effect in the culture of design, has been overall, 
damaging in this artist's view. This raises the issue of unexpected effects of 
computers (and technology in general). It also raises the issue of whether 
'craft' skills are being lost with our increasing reliance on computers. I offer 
no answers to these issues, but merely raise them for you to consider.

 

 
  
  
  

  
Click the Back button in your browser window to return to 
the previous page.  
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7.6 After the Mac

 

With a product so widely acclaimed it may seem strange that Apple went 
into decline for several years and IBM PCs still dominate the industry. Apple 
reported losses of over $1 billion for 1996, although more recently it has 
been reporting profits again, and a growing market share. Part of its problem 
arose because of the aftermath of the Macintosh. Cringely says that Jobs 
ran unchecked after Mike Markkula retired. Jobs's personality was ideally 
suited to running a small start-up company, but unsuitable for running the 
multi-billion dollar corporation that Apple had become. John Sculley had 
been brought in from Pepsi, after Jobs had failed to induce Don Estridge to 
become President. Although Sculley had been very successful at Pepsi, 
becoming their youngest ever vice-president, many industry people, both 
inside and outside Apple, thought Sculley didn't understand the different 
demands of the computer industry. He was initially viewed as Jobs's 
sidekick, but in 1985, concerned about Jobs's managerial style, Sculley 
persuaded the board to remove him from operations at Apple. Jobs was left 
with no real role and in September 1985 resigned, saying 'It's time for me to 
get on with my life. It's obvious that I've got to do something. I'm thirty years 
old.'

There are probably several contributory factors to the decline of Apple which 
occurred after this.

The first of these was the decision not to make the Macintosh an open 
industry standard, as IBM had done with the PC. This was a brave decision. 
It could be argued that by making the architecture of the PC open IBM 
allowed the clone-makers to produce identical PCs cheaper than they could. 
Thus they lost market share. However, in making the architecture open they 
ensured the popularity of the PC. Cloning could well have made Macintosh-
type computers cheaper and more popular.

The second factor is the leadership at Apple. Microsoft has a strong leader 
in Bill Gates, who understands the technical issues of computing. Microsoft 
makes it a policy to rarely hire executives who are not technically proficient. 
It is unlikely that Microsoft would have hired John Sculley. After Sculley left 
Apple in 1993 he was replaced by Michael Spindler (nicknamed 'The 
Diesel'), who miscalculated the market and was then replaced by Gil Amelio 
in 1996. All of these CEOs have tried cutting costs at Apple and reducing the 
workforce, but none seems to have provided the sort of vision for which the 
company was once acclaimed. It is also said that these executives did not 
have the respect of technically minded employees. Again, Microsoft 
acknowledge this need and will often place the best programmer in charge 
of a development group and make it part of their duties not just to manage, 
but to produce lines of code as well.

Another factor in Apple's decline has been its prices. The prices of Apple 
computers have always been higher than an equivalent PC. Indeed, as 
Cringely points out, in 1988 they increased the price of their computers. In 



an industry which is underpinned by Moore's Law, and hence falling prices, 
this served only to alienate potential buyers further.

All of these factors may seem like irrelevant details in the middle of a 
technology course, but it is this sort of factor which often determines the 
technology we use. Had Apple been managed better then it is conceivable 
we would all be using Macintosh-type computers now. What many people 
believe is that Apple lost its identity when it became a large corporation. This 
transition from a small successful company to a stable, large corporation is a 
difficult one, and many fail to make it (VisiCorp for instance). Microsoft and 
Intel are two examples of companies which have achieved it, mainly through 
the direction of one individual.

Steve Jobs returned to Apple in 1997. The company has since seen a 
revival of fortunes. In 1998 Apple released the iMac, which bears Jobs's 
characteristic good design, is competitively priced (about $1,500), uses the 
powerful Motorola G3 microprocessor so that it can run PC applications 
effectively, and like the original Mac is easy to operate. This has proved 
popular and in 1999 the company had net earnings of $601 million, a 
significant improvement on previous years. Other new products have since 
been launched including the PowerBook, iBook and a new Unix-like OS.
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7.7 The personality of companies

 

Many institutions, and especially companies, seem to have a personality of 
their own. This is reflected in their methods of working, the products they 
make, the type of staff they employ and the general culture of the company. 
The personality of a company is often formed by the personality of its founder
(s). These people have an enormous influence on the early years of a 
company's development. They will tend to employ people who are in 
agreement with their philosophy, they will determine which products to 
make, and how they should be made and sold. In general they will set down, 
whether intentionally or not, the traditions which the company often operates 
with, even after the founder has left.

In this segment I want to take a brief look at three companies and discuss 
what I think are their important personality traits. The companies I will 
examine are IBM, Apple and Microsoft.

 

IBM

 

IBM was founded by Tom Watson Sr. in 1924. Watson was of Scots-Irish 
descent and born into a strong Methodist family. He is said to have been 
fiercely competitive, with a strong sense of morality. He was a firm believer 
in family and traditional values. He was a very good salesman and manager, 
but was not technically minded.

IBM is a large company with a strong sense of history. Over the years it has 
developed a number of traditions. Examples of these include the current 
CEO hand-picking his successor (until the most recent CEO, Lou Gerstner 
that is), life-long employment (until recent years), good customer support 
and strong family commitment (Tom Watson Jr. succeeded his father as 
CEO, and IBM often employs several members of the same family). During 
the Second World War, IBM employees were still paid a quarter of their 
salary while they were serving in the forces. This sort of commitment to its 
employees is repaid with loyalty to the company.

IBM has been hugely successful in the computer business, and is renowned 
for being competitive. The company is sales driven, many of the top 
executives coming through the ranks from the Sales Department. It has a 
large, multi-layered management structure.

There seems to be an obvious connection between the personality of Tom 
Watson Sr. and the nature of the company he founded. Until recently a job 
with IBM meant a job for life, and the company often suffered because it 
stuck to this principle. Similarly, its commitment to customers meant that it 
was obliged to support a product line which customers had bought when it 
would have made more economic sense to abandon it.



IBM is often viewed as a very austere company with strict guidelines and a 
rigid management structure. Again, this seems to stem from the strict 
personality of its founder. It also, however, likes to employ what it terms 
some 'wild ducks' - these are people who are encouraged to pursue projects 
and behave in a manner not in keeping with the general IBM tradition. The 
term derives from a saying of Tom Watson, that it was good to have a few 
wild ducks around who didn't fly in formation. This also seems to tally with 
Watson's sometimes unconventional approach to business.

 

Microsoft

 

IBM and Microsoft make an interesting comparison. Microsoft was founded 
by Bill Gates and Paul Allen in 1975. Gates was born into a wealthy family in 
Seattle, his father being a lawyer and his mother a schoolteacher and 
prominent charitable figure. He had a good education and dropped out of 
Harvard University to start Microsoft. Like Watson, Gates is also said to be 
very competitive. For instance, he is said to need to win (and usually does) 
even when playing trivial games. He has a deep understanding of the 
industry as a whole and is very dedicated to his work. He is very technically 
minded, with a passion for mathematical problems and computers. He is not 
particularly flamboyant and is careful with money, flying standard class even 
when he had become a multi-millionaire. Gates is famous for the depth of 
his understanding and the ferocity of his arguments.

Microsoft is a hugely successful software company, with a reputation for 
producing good, but often not very innovative software. It has been fiercely 
competitive and successful, in nearly all of the different types of software. It 
has the best selling operating system, word processing package, 
spreadsheet, and presentation software. It also produces database, 
groupware, Internet, server, multimedia, programming languages and 
numerous other types of software. It typically employs very keen, young 
programmers who work long hours and are loyal to the company. The 
organization at Microsoft is very technically oriented, developers are said to 
'walk taller' than those in other jobs, and many of the top management 
people have come from software development.

Again, the influence of Gates's personality on the company seems obvious. 
Unlike IBM there are few layers of management, and this can partly be 
attributed to Gates's desire to be involved with every aspect of the company. 
Also, again unlike IBM, the company is biased toward its software 
developers, because Gates himself is a programmer. Gates's 
competitiveness is reflected in the way that Microsoft have not contented 
themselves with focusing on one software market alone, say operating 
systems, but have instead made themselves leaders, or near leaders, in 
almost every other market, from applications to multimedia CD-ROMs.

The Microsoft culture has been accused of being male and youth dominated. 
Because of the dedication the company expects it is often difficult for 
employees to have a family life.



 

Apple

 

Apple was founded by Steve Jobs and Steve Wozniak in 1977. Jobs has an 
obsession with style and is influenced by Zen Buddhism and the rock culture 
of the 1960s. Jobs was an adopted orphan with a keen interest in 
electronics. Although also competitive, he is reportedly passionate about the 
projects he takes on, with a strong belief in his own vision of how they 
should develop. He is said to be very demanding to work for, as he is a 
perfectionist and is given to verbally attacking colleagues.

Apple is a company with a reputation for innovation and style. It also has a 
reputation for haphazard management and chaotic structure. It became one 
of the most successful companies in a short space of time, but has suffered 
major losses in recent years. The Macintosh computer has been 
enthusiastically welcomed by many users, particularly in the graphics and 
education markets. It has inspired a good deal of devotion. Its operating 
system was a technical breakthrough, but it has failed to become a market 
leader.

Again there are obvious connections to be made between the personality of 
the founder and the culture of the company. The Macintosh directly reflected 
Jobs's desire to make the product he wanted, with good design and its own 
character. The relaxed, almost anarchic structure at Apple, particularly in the 
mid-1980s, can again be related to Jobs's rock 'n roll attitude toward 
computing.

 

A valid theory?

 

I have presented a proposition that companies have personalities, and that 
their personality is directly related to that of their founder. I have tried to 
establish this by giving a brief analysis of three companies and their 
founders. It is up to you to decide whether or not you agree with my 
proposal. I have naturally been selective in the attributes of both the 
founders and their companies I have given. For instance, I have not 
discussed Paul Allen and Steve Wozniak in relation to Microsoft and Apple. 
Partly this is because I believe Bill Gates and Steve Jobs were the more 
influential characters in shaping their companies, but also because I feel that 
Allen and Wozniak do not support my theory to the same degree. I have 
made reference to some details in the founder's background which you may, 
or may not, think are relevant. For example, with reference to Jobs being an 
orphan, Cringely quotes Trip Hawkins: 'I keep thinking he feels that if he just 
cries loud enough, his real parents will hear and know that they made a 
mistake giving him up.' You may decide, like Hawkins, that Jobs's being an 
orphan is driving factor in his success, or that this is an irrelevance. So what 
do you think?
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7.8 Apple and the Mac - summary

 
In this section you have looked at the development of the Macintosh 
computer and the influence this had on the industry.
 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 Whether you find the desktop metaphor useful.
 The influence of Steve Jobs in the PC industry.
 Whether or not you think computers are empowering tools.

 
The personality of companies, and whether you have had experience of 
this.

 The difference between Macintosh and IBM clone computers.
 Why some people treat this as a philosophical difference.

 
Anything else of interest relevant to this section.

Quick review
 In this section you have covered:

 

 How metaphors operate.
 The importance of the desktop metaphor.
 Steve Jobs's influence on the development of the Macintosh.
 The use of computers as tools of empowerment.
 The factors affecting Apple since the release of the Macintosh.
 How desktop publishing changed the publishing industry.

 You should complete the self-diagnostic form now.
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Self-diagnostic

This self-diagnostic is being completed at the end of Section 7

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

Apple and the Mac

   
 

How metaphors operate

   
 

The importance of the desktop metaphor

   
 

Steve Jobs' influence on the development of the Macintosh

   
 

The use of computers as tools of empowerment



   
 

The factors affecting Apple since the release of the 
Macintosh

   
 

How Desktop Publishing changed the publishing industry

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

    

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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8.2 Legacy and the Year 2000 problem

 

One of the benefits of OS/2 was that it was designed from scratch to include 
features such as multi-tasking. DOS carried with it a legacy of all the 
previous versions, which sometimes imposed restrictions. For instance, the 
640K memory limit Cringely refers to meant that DOS was designed to only 
use 640K of RAM. This was a feature inherited from its initial design back in 
1981. This legacy problem is common in the computer industry. Often, the 
best piece of software or hardware would be one designed afresh to take 
advantage of new technologies, but such a new product will often be 
incompatible with existing software and hardware. For example, in the 
segment on Types of computer in Section 1, I mentioned a microprocessor 
which used RISC (Reduced Instruction Set Computing) technology. Such 
microprocessors are often much faster for certain types of task (particularly 
maths-intensive ones). They are thus used in workstations to perform 
specialized tasks such as computer-aided engineering. Workstations like 
these cannot run most of the applications found on PCs, however. The more 
standard microprocessors, which use CISC (Complex Instruction Set 
Computer technology), such as the Intel Pentium range, could now be 
designed using RISC technology, but they are forced to be compatible with 
previous versions of software. This is known as backwards compatibility, 
and covers both hardware and software. The latest version of your word 
processing package, for example, can probably read files from previous 
versions.

The legacy problem is particularly acute in the mainframe computer industry. 
Because mainframes are expensive, customers are reluctant to throw them 
away, and thus many computer networks in large corporations have a 
mixture of hardware within them, all of which must be capable of 
communicating with the rest of the network. In addition, many pieces of 
software were written for specific companies, and then updated over time, 
but not rewritten from scratch. Thus, embedded within the code of a program 
running in the late 1990s is code written perhaps in the early 1970s, but 
because of the size and complexity of these programs it is very difficult to 
locate it. Such systems are referred to as legacy systems.

This led to what has been called the Year 2000 or the Millennium Bug. 
Much of the code written for software years ago, particularly in the case of 
specialized systems, is still used. However, the original programmers never 
envisaged that this would be the case and they often used a shorthand of 
just two digits to refer to the current year, e.g. 74 for 1974. This was to save 
on memory use in the days when memory was expensive and thus used 
sparingly (not a problem today). This meant that when the year 2000 arrived 
the code would interpret 00 as 1900! This could have had catastrophic 
effects within a program. Imagine a billing system, for example, where goods 
might have been ordered in 99 and payment due in 00. The payment would 
have been due before the goods have been ordered, clearly an error. In very 
large and complex pieces of software it may be that only a small segment of 
the code had its date set in this manner, but because this piece interacts 



with the rest of the software its effects might have been unpredictable.

Many people therefore forecast disaster when 2000 came, and many 
companies employed specialist consultants to cure their legacy systems of 
any existing date problems. Some experts have estimated the cost of fixing 
the problems, and the impact on business, at around $500 billion worldwide. 
The proliferation of microprocessors in many different areas meant that a lot 
of systems could have been affected.

When the year 2000 came, there was something of an anticlimax, and the 
problems were relatively few in number. This has led some people to 
question whether it was ever really a problem. But without any preventative 
measures the consequences could have been dramatic, and owing to the 
complexity of the systems it is hard to predict what these could have been. 
Some claim that the Millennium Bug was never the problem it was made out 
to be, whilst others claim that it failed to have an impact precisely because of 
the effort that had been put in to prevent it. What it does demonstrate is that 
relatively small pieces of code can have major effects in a complex system. 
Making such systems robust is a difficult task, particularly if you inherit a 
legacy system. You will see in the next module how the designers of the 
Internet (a very complex system) tried to build robustness into it from the 
outset.

In the next segment you will look at how operating systems have developed 
to go beyond the stand-alone PC, and what are the requirements of such 
systems.
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8.3 Network operating systems

 

In the segment on operating systems in Section 3 I said there were three 
main functions of an operating system, namely managing the computer's 
resources, interfacing with the user and running applications. These are 
functions every operating system needs to be able to perform, but in addition 
there may be other requirements, depending on what type of operating 
system you want. So far I have been concerned with operating systems 
designed to function mainly on stand-alone PCs. As we saw in the Ethernet 
segment in Section 4, there are many reasons why you may want to have a 
network of computers. If the network is simply used to access devices such 
as printers from PCs, the operating systems I have described will suffice. If, 
however, the network is to be used so that different users can access one or 
more computers (such as a file server where they may store files), a 
different type of operating system may be required. In the segment on Types 
of computer in Section 1, we saw that there were different types of computer 
used for different tasks. The operating systems I have discussed so far have 
been used primarily on the PC. However, if your task requires a different 
type of computer, for example to produce a computer-aided design (CAD) 
drawing on a workstation, you may need to use a different operating system. 
Such operating systems are generally more complicated than those used on 
the PC, as they have a variety of different functions to perform. Increasingly 
these functions are becoming available in PC operating systems, a process 
that began with OS/2. This is a result of PCs themselves becoming 
increasingly powerful (Moore's Law again!), and thus being used for many of 
the tasks previously performed by workstations, minicomputers and 
mainframes
 

What should a network operating system do?

 
The requirements of a network operating system are listed below. Some 
systems will not have all of these, and some may have additional features, 
but these constitute the main ones:
 

1.  Multi-user: The system needs to be able to allow several users to 
access the computer's resources at the same time. For instance, I 
might be transferring a file to its hard disk from my PC, while you are 
using a word processor package it offers. We both need to be able to 
perform our tasks in a reasonable time, and without interfering with 
each other's task. It should appear to us as if we alone were using 
the machine.

2.  Multi-task: Whether it is being used by one user or several, the 
system needs to be able to perform more than one task at the same 
time. This is known as multi-tasking, and is possible because for 
much of the time the computer's CPU is idle. Imagine you are typing 
a document - you cannot possibly type fast enough to keep the CPU 
occupied, because it operates at such a high speed. Thus, between 
your key strokes it could be doing something else. This is essentially 
what multi-tasking is - dividing up the CPU's time between various 



 

tasks. This means you can be printing a document whilst checking 
your e-mail. It appears to the user as if both tasks are being done 
simultaneously. In fact though, the computer is doing a little bit of one 
task, then a little bit of another, and so on. It is switching between 
them very quickly to give the appearance of doing them 
simultaneously.

3.  Portable: A network operating system may need to work across a 
variety of computer architectures. In any network there may be some 
PCs, workstations or minicomputers. The operating system needs to 
be able to work on all of these architectures. The network operating 
system will need to be able to function on both RISC and CISC-type 
microprocessors.

4.  Secure: A consequence of having multiple users and being on a 
network is that the system needs to be secure. If I create a document 
I probably don't want anyone on the network to be able to alter it. 
More importantly, if a company is keeping records on a network, such 
as financial accounts, personal details, university grades, etc., it is 
vital that they cannot be tampered with. Most systems provide 
security through a hierarchy of privileges. For instance, I might have 
read and write privileges to my particular folder, and read-only 
privileges to the general area where my company places information. 
The person in charge of the network, sometimes called the 
superuser, may need access to all areas, in case they need to 
perform maintenance. I may leave the company, for example, and 
they may then wish to delete my folder.

5.  Compatible: The system may need to be compatible with other 
operating systems. Imagine that a company is currently using a 
database which runs under one operating system (UNIX for 
example), a word processing package which runs under another 
(Windows, say) and a graphics package which runs under yet 
another system (Macintosh, say). If they are to combine these 
software packages on one network, they will want to be able to run 
them with the minimum of alteration. Some network operating 
systems offer this compatibility, although there is usually some 
degradation in performance. A UNIX database probably won't run as 
well under Windows NT as it would on just UNIX.

6.  Safe: Many companies use networks for what are called 'mission 
critical' tasks. Such a term may bring to mind the launch of a space 
rocket, but it can actually refer to software programs such as 
accounting systems. The loss of such systems can be catastrophic 
for a company. They therefore need to be safe, not just from 
unwanted intruders, but also from 'natural' disasters such as power 
surges or power failures. Some systems can cope with these by 
detecting them and closing themselves down safely. In this manner 
work which was in progress when the power failure occurred is not 
lost and other data is not corrupted.

 

 
In the next module you will look at UNIX, one of the most popular network 
operating systems.
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8.4 Competition, collaboration and co-operation

 

The computer industry, more than any other, seems to generate a great deal 
of (often bitter) competition between companies, as well as unlikely 
alliances. For example, IBM and Microsoft have been both bitter rivals and 
collaborators, as have Apple and IBM. Other rivalries such as Netscape and 
Microsoft have become very bitter, often ending in court cases. There have 
always been rivalries within industries, for example Pepsi and Coca-Cola, 
but they rarely reach the enmity found in the computer industry. Similarly, 
there have been many alliances in other industries, but these seem to come 
and go with greater rapidity in the computer industry. Here are some 
possible explanations:
 

 

Moore's Law (again!): The obvious one is the effect that Moore's Law has 
on the industry. Because of the rate of change in the computer industry 
alliances and rivalries start and finish in a very short time. What is a major 
issue today becomes irrelevant tomorrow with the advent of new 
technology.

 

Passionate about computers: Many people are very passionate about 
computers and software. You saw how the notion of empowerment was a 
driving force for many developers. Anything that impinges on 
empowerment is not just a business issue, but a moral and philosophical 
one. For example, the UNIX community is just that, a 'community' of 
developers and users, and it believes in keeping the system open to all. 
Steve Jobs was very passionate about the ease of use of computers and 
Apple employed people as 'evangelists' to spread the word of the 
Macintosh. Compare this with other industries; would you expect to come 
across a soft drink or margarine evangelist?

 

Personalities: Many of the founders of successful computer companies 
were often young men. Many of these were either immature or held strong 
opinions. They had not been 'groomed' for a public position, as had been 
the case in the past with large organizations. Rivalries between successful 
companies can often be based on personal differences which have little 
relation to technological issues.

 

Development costs: This is related to the point about Moore's Law. In a 
fast changing industry people are always trying to guess where the 
technology will go, and thus develop it first. Many alliances arise because 
companies are keen to develop new technology, but this is often 
expensive, or they do not have the appropriate expertise. It thus makes 
sense to collaborate on development. Thus a small company in a 
specialized field will join up with a larger, richer company to develop a 
particular technology or product.

 

All this means that the industry is in a constant state of flux. Once bitter 
opponents are now close allies, and long-standing development projects 
become superseded by new technology. It is almost impossible to predict 
where the industry is going, but in the next section you will look at some 
possible trends, and review the major issues raised by this module.



 

Recommended reading

 

Overdrive: Bill Gates and the Race to Control Cyberspace by James 
Wallace, 1997. A follow-up to Hard Drive, this looks at the battle between 
Microsoft and Netscape, and includes lots of other rivalries in the software 
industry.
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8.5 Exercise - Drawing conclusions

Outline

 
In this exercise you will work individually to generate some conclusions from 
Module 1.
 

Outcomes
 The exercise should help you with the following:

 

 reflecting on the issues of Module 1;
 drawing some conclusions from the material.

Background

 

At the end of each module, or the end of the course, it is a good idea to think 
about the material you have covered and try to draw some higher, or 
abstract conclusions. That is, not just to recall all the facts you have learnt, 
but try to draw out some themes or issues which seem significant. So, for 
example, drawing up a list of names and dates from Module 1 is not really 
drawing any conclusions, but talking about the nature of technological 
impact upon society might be. Although such issues will have been raised in 
the material, it is part of the academic process to draw out some of these 
significant ones, and make the connections between material. And the 
conclusions will not be the same for everyone. One person might see the 
significance of a dominant market leader as important from Module 1, while 
for another it will be the significance of Moore's Law. You will see the 
conclusions I draw from the module in a later section.
 

The activity

 

Look back over the Module 1 material, any notes you have made, your 
exercises or TMA and draw up two conclusions from the material. Give 
these a title such as 'Significance of Moore's Law' and then briefly describe 
what you mean by this and why you think it is significant, both in the past 
and now. Use your own words - you are not being assessed on this - and try 
not to write too much.

If you want to you can share your conclusions with your tutor group and see 
what other people have concluded. Don't be shy about posting your 
conclusions. There are no right or wrong answers here; it is a matter of what 
the material signified to you.
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8.6 Windows, OS/2 and networking - summary

 

In this section you have looked at how Windows and OS/2 were developed 
and what this meant for the IBM-Microsoft relationship. You have also 
looked at the requirements of network operating systems and some aspects 
of the computer industry.

 

Conference
 You might like to discuss the following in your Tutor Group conference:

 

 Why Windows triumphed.
 What this has meant for the PC.

 
Why the PC industry has so many bitter rivalries, and unlikely 
collaborations.

 
Anything else of interest relevant to this section.

Review
 In this section you have covered:

 

 
How the relationship between IBM and Microsoft ended.

 
The success of Windows over OS/2.

 What multi-tasking is.

 
What legacy means in terms of software and hardware.

 
The Year 2000 problem.

 The requirements of a network operating system.

 
Some of the reasons why such alliances and rivalries are commonplace in 
this industry.

 You should complete the self-diagnostic form now.
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Self-diagnostic

This self-diagnostic is being completed at the end of Section 8

Select other entries: 
Self-diagnostic at the end of Section 1 
Self-diagnostic at the end of Section 2 
Self-diagnostic at the end of Section 3 
Self-diagnostic at the end of Section 4 
Self-diagnostic at the end of Section 5  
Self-diagnostic at the end of Section 6 
Self-diagnostic at the end of Section 7 
Self-diagnostic at the end of Section 8  
Self-diagnostic at the end of Section 9 

Answer each question on a scale of 1 - 4, where   
 

1 means you clearly understood all of it
2 means you understood most of it
3 means you are still unclear about some 
parts 
4 means you didn't understand it at all

 

Windows, OS/2 and Networking

   
 

How the relationship between IBM and Microsoft ended

   
 

The success of Windows over OS/2

   
 

What multi-tasking is

   
 

What 'legacy' means in terms of software and hardware



   
 

The Year 2000 problem

   
 

The requirements of a network operating system

   
 

Some of the alliances and rivalries that have occurred in 
the computer industry

   
 

Some of the reasons why such alliances and rivalries are 
commonplace in this industry

 
General comments  
Enter your personal thoughts on how you found this section: 

 

 

 

   

 

  
 

 

 
Click the close button in your browser window to return to 
the previous page. 
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9.1 Introduction - conclusions

 

In this section you will look at the current state of the industry and draw 
some conclusions from the material you have covered. You will also look at 
some different viewpoints, which challenge some of the assumptions made 
in the material. This section is not based on a chapter of Accidental Empires. 
Instead, it is based on what I think are the important issues raised in the 
material, what the industry is interested in at the moment, and where it might 
be heading.
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9.2 Paradox, Handy and the sigmoid curve

 

Charles Handy is a management and organization analyst who has written 
many influential books, including The Age of Unreason and Inside 
Organisations. In his book The Empty Raincoat his main hypothesis is that 
paradox is not a sign of imperfection, but rather it is central to our lives. He 
outlines nine paradoxes which he says reflect the age we live in. For 
instance, there is what he calls 'The paradox of work', which means that in a 
drive for efficiency, those with jobs are expected to work more hours, whilst 
those without work find it increasingly difficult to get a job:
 

 

'...some have work and money but too little time, while others 
have all the time but no work and no money. Those with the 
privilege of idleness see it as a curse because they tend to be 
at the bottom, not at the top, of the heap. We seem to have 
made work into a god and then made it difficult for many to 
worship.' (The Empty Raincoat, p. 26.) 

 

 

Having outlined the paradoxes that face us in modern society he then offers 
several of what he calls 'Pathways through paradox'. It is the first of these, 
the sigmoid curve, that I believe is particularly relevant to the industry you 
have been looking at. The sigmoid curve is the S-shaped curve you may 
have seen in many different contexts - for instance, sound waves are 
sigmoid in shape. A typical sigmoid curve looks thus:
 

 
Picture - Drawing - a typical sigmoid curve, illustrated as an elongated s 
shape on its side

 

 

 

Handy claims that the sigmoid curve is a model for 'the story of life itself'. It 
also reflects the progress of empires, companies, relationships, careers, and 
so on. There is an initial period where we are experimenting, and often 
getting more things wrong than right. Performance then improves and we 
eventually reach a peak, after which there is a decline. At this point you 
might like to think of things that have followed the sigmoid curve. The 
careers of a few sports personalities spring to mind, as does the British 
Empire, and many companies which had an initial struggle, success and 
then decline (the British company Sinclair is an example). I could also think 
of some elements of my personal life which have followed this pattern fairly 
closely.

This may seem a depressing thought, if it means everything is doomed to 
ultimate decline. Handy suggests, however, that there is a way of 
progressing beyond the sigmoid curve. The key is to start a 'second curve' at 
the appropriate time, which is illustrated by point A on the figure below:



 

 
Picture - Drawing - showing a sigmoid curve with a second curve starting 
just before its peak at point A

 

 

 

The initial period of turbulence, where most mistakes will be made, is then 
accommodated within the success of the first curve. As the second curve 
goes up it therefore reaches a higher new level. The problem is, however, 
that point A is just when you believe everything is going well, when 
investments are paying off and all the signs are of success. It is exactly 
when you (or a company, or empire, or whatever) are least likely to change. 
It is far more common for change to be initiated when signs of trouble are 
detected, that is, when you have gone over the peak of curve 1 and are at 
point B:
 

 
Picture - Drawing - showing a sgmoid curve with a second curve starting just 
after the peak at point B, therefore taking the sigmoid curve into decline

 

 

 

The effort required here to initiate the second curve is far greater, since 
there are two downward trends occurring simultaneously: the decline of 
curve 1 and the initial turbulence of curve 2. For an organization point B 
reflects the position where it still has a market presence because of the 
inertia it has built up, but its sales are in decline, there is low morale and 
many of the good employees (who might have been capable of initiating the 
second curve) have left.

All this looks very well on a diagram, but what exactly does it mean to 
'initiate the second curve'? For a company it can mean a change of business 
focus; for example, Microsoft has continually focused on new software, so its 
first curve might correspond to the success of DOS, and the second one to 
its success in the applications software market. Handy says that the

'...second curve, be it a new product, a new way of operating, a new strategy 
or a new culture, is going to be noticeably different from the old. It has to be. 
The people also have to be different. Those who lead the second curve are 
not going to be those who led the first curve.' ( The Empty Raincoat, p. 52.)

 

The sigmoid curve and the computer industry



 

In common with many theories, the sigmoid curve seems simple and yet 
powerful, but there is a tendency to try to make it fit everything. Handy 
himself cites Coca-Cola as a prime example of a company that is successful 
precisely because it doesn't change its main product. Microsoft seems to me 
a good example of a company that initiates a new curve on a regular basis, 
for example moving into areas like CD-ROMs (with products such as 
Encarta), and content provision (with online services such as MSN). But it 
also maintains (and often improves) the success of its initial markets, such 
as operating systems, and does not abandon them as the sigmoid model 
seems to suggest. And although the personnel may differ, it is Bill Gates 
who oversees these changes in direction, and not someone new as Handy 
suggests is vital. The success of Apple and its subsequent decline does 
seem to fit the sigmoid model quite well, and it is interesting to speculate 
about how Apple might have fared had it introduced substantial changes 
back in the late 1980s, when it was very successful.

Remember that it is not just companies that can follow this model - 
technology can too. The mainframe seems to have followed the sigmoid 
curve, going through its development period in the 1960s, becoming the 
dominant form of computing in the 1970s and then suffering a decline as the 
PC increased in popularity during the 1980s. There is no reason to suppose 
that the PC itself will not follow the same route, and be superseded by the 
next technological breakthrough. Text-based operating systems such as 
DOS seem to be a good example of how a 'second curve', in this case GUIs 
such as Windows, was successfully initiated whilst the old technology was 
still popular.

You should consider how some of the companies, personalities and 
technological products you have encountered during this course fit with the 
sigmoid model. Do you find that the majority do so easily, or does it not 
match 'reality' very well in your opinion?

The reason why I think the sigmoid model is relevant to the computer 
industry in particular is the industry's rate of change. If the time period over 
which the sigmoid curve is spread is decades, it may not be as noticeable. 
However, given the rapid rate of change in the computer industry it seems 
that any company, or product which wishes to stay relevant, needs to go 
through this process of 'reinvention' quite often. Computer companies often 
tend to have meteoric rises; for example, Apple, Lotus, Compaq and 
Netscape all reached the top 500 of US companies in a short time. Many of 
them disappear again (e.g. VisiCorp) or are bought by larger companies (e.
g. WordPerfect), but few seem to stay successful (e.g. Intel). The message 
of all this rapid rise-and-fall seems to be that no-one is safe (consider IBM), 
and that constant innovation and reassessment is a fundamental key for 
success.

What are the implications of all this? One seems to be that it is very hard to 
predict which companies will be important in, say, five years' time, and more 
importantly what will be the dominant technology. This is not the case for all 
industries. For instance, you could make a reasonably reliable guess as to 



the way the car industry will develop over the next few years. Another 
implication is the timescales you, or a company, operate over. If you invest 
in some key software or hardware today from a leading company, will it be 
relevant in five years, and will the company still be around? Another issue is 
one perhaps closer to home for many of you, and that is, what is it relevant 
to study? Learning a particular software package or programming skill, or 
about a piece of hardware, may only be a short-lived area of expertise. It 
seems to me far more sensible to equip yourself with an understanding of 
the key principles, such as how to work effectively, how to cope with 
different types of software, what factors to look for in the industry, and what 
issues to bear in mind. I hope that this module has gone some way to 
fulfilling these needs.

 

Recommended reading
 The Empty Raincoat by Charles Handy, 1994, Hutchinson.
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Module 1 Section 9 

9.3 Current and future issues

 

What are the current issues in the computer industry?

I will briefly outline what I feel are the issues of importance, both current and 
future.

 

The dominant player

 

Microsoft have become increasingly dominant as a software company, with 
their Windows operating system now the standard for the vast majority of 
PCs. Similarly, Microsoft's Office applications suite (Word, Excel, Access, 
etc.) are the biggest selling applications. Windows NT is competing with 
other network operating systems such as Novell's NetWare and UNIX. Their 
Internet Explorer browser has seen the market share of Netscape's 
Navigator fall dramatically. Microsoft have also been successful in other 
software markets such as games, web servers, databases, and so forth.
 

 
Picture - Photo - The Microsoft campus at Redmond, Washington, USA, with 
leafy outoor areas for employees to relax and chat together

 

 

 

The Microsoft campus in Redmond, Washington, USA 

There has long been concern in the industry that Microsoft are becoming too 
powerful and dominant, and that smaller companies cannot compete. It is 
suggested this is harmful to the industry as a whole because it stifles 
innovation and reduces choice. Microsoft counter they are merely doing 
what they have always done - that is, offering good software in whatever 
market at a reasonable price.

 

The Microsoft antitrust lawsuit
In May 1998 the US Department of Justice filed an antitrust lawsuit against 
Microsoft which claimed they had been anti-competitive, i.e. that they had 
used their market position unfairly to prevent other products from competing 
in the market. In April 2000 a Federal Judge found Microsoft to be guilty. A 
judge has now suggested that Microsoft be broken into two main companies 
- one dealing with operating systems and the other with applications. This 
would avoid what many see as the unfair advantage Microsoft applications 
have by being developed in the same place as the operating system, and 
thus being privy to secrets and advance versions, it has been alleged. So, 
like IBM and AT&T (the US telephone company) before them, Microsoft 
have come up against the antitrust laws in the US, which are designed to try 
to allow effective competition, and thus benefit the consumer. This 
demonstrates how not only market forces, but also legislation have an 



 
impact upon the technology we use in society. The case against Microsoft 
continues.

Similar allegations about anti-competitive behaviour have been made 
against Intel. Before this IBM had a long antitrust case, which they 
eventually won. Prior to this AT&T faced a similar case, which they lost, and 
were forced to break up into smaller companies. This issue of one company 
becoming very successful, to the point where it has a monopoly, is one that 
keeps recurring. Given the importance of computers in society, there are 
significant implications for any one company (or person) to wield such 
power. It also has implications for the industry and development as a whole. 
The dominant market force has an interest in maintaining the current 
position, so may use its influence to stifle new developments. In addition, the 
money large corporations have to spend on developing and marketing new 
products makes it difficult for new companies to compete.

 

Microsoft and integration between products

 

There are benefits to having a dominant market leader in that it provides a 
standard across the industry. And Microsoft would argue that for ease of use 
customers want integration between products - for example, having all the 
Office applications look and behave similarly, instead of using a word 
processor from one company, a spreadsheet from another and so on. 
Software can be very complex to produce, and a company with many 
different products can take components from different programs and 
integrate them into new ones, which means new software can be developed 
without having to develop everything from scratch. In Module 2 you will look 
at an alternative approach to producing software, known as the Open 
Source movement, which challenges this view.
 

Microsoft, its future and Bill Gates

 

In January 1999 Bill Gates stood down as CEO of Microsoft to concentrate 
on developing software. His high school friend, Steve Ballmer, took over as 
CEO. Ballmer is aggressive, like Gates, so this is unlikely to lead to much of 
a change in the way Microsoft operates. With the antitrust case causing so 
much publicity for Microsoft and the US government threatening to break up 
the company, it could be that Gates stepping down as CEO was a move to 
take some of the attention away from this. It has also been suggested that 
Gates has become synonymous with Microsoft, and that some were 
beginning to see his personality as a liability. However, he is likely to remain 
the major influence on the company, even in his new role.

Even if Microsoft were to disappear tomorrow, we would soon be asking the 
same questions about another company. In many ways it is inevitable that 
there will be a market leader, but the question the US legal system has been 
struggling with (and the answer is one you will need to decide for yourself) is 
when, if at all, does this become detrimental to the industry (and thus the 
users)?



 

 

Picture - Cartoon - Dad in armchair looking somewhat bemused, his son 
looking up at him. Caption "My teacher says Bill Gates is worth 80 billion 
dollars. I guess you need to buckle down and apply yourself if you are going 
to catch up, Dad"

 [Source: Courtesy of Randy Glasbergen. © 1997 Randy Glasbergen. World Rights 
Reserved. Reproduced with permission.]

 

Integration with the Web

 

The World Wide Web continues to grow at an incredible rate. There are a 
number of issues associated with it, which you will explore more fully in the 
next two modules. These include the growth of business over the Internet, 
and security implications. Freedom of speech and control of the Web is also 
an important issue, as is the practicality of using the Web, as it becomes 
increasingly overburdened for the existing communications network.

PCs are increasingly seen as machines by which you access the Internet, 
rather than stand-alone products. Most software you can buy is integrated 
with the Web in some fashion. Increasingly the web browser is being seen 
as the common interface, so it almost becomes your machine's operating 
system (this is what Windows 98 and 2000 have tried to promote). Whereas 
start-up companies used to develop computers or software applications, 
these are now web-based companies, such as Yahoo or Excite.

In many ways all of the principles you have studied in this module apply to 
web-based companies. The issues, battles, concerns and promises are the 
same. I am constantly struck by proclamations about the Web which could 
have been uttered 20 years ago, with the term 'PC' replacing 'the Web'.

 

Penetration of computing

 

Increasingly, the idea of a computer just being a big box on your desk is 
fading. The availability of powerful chips at low cost means computing power 
is being added to smaller, portable devices. There are a number of small 
PCs, then there are the Personal Digital Assistants (PDAs) such as the 
Psion series, or hand-held 'Palm' computers. The integration of 
communications and computing technology means that mobile phones are 
an obvious target to become more computer-like. The recent advent of WAP 
(Wireless Application Protocol) phones, which allow users to access the 
Internet, mean that this is likely to be a large growth area. In addition, the 
rise of digital television means that the TV can now become more 
interactive, being used for Internet access, sending and receiving e-mail, 
playing games and so forth. The familiarity of the TV in the home makes it 
an attractive medium for software companies to branch into. As Moore's Law 
means that more and more powerful chips will be available for very low cost, 
the use of computing power in everyday appliances, from your watch to your 
house, will increase. This has a number of significant implications for the 
industry. Firstly, it means that the computer industry ceases to become a 
separate industry, but rather it is integrated into every other industry. This is 



already happening, with companies like Microsoft looking to form alliances 
with entertainment companies, TV companies, retailers, etc. Secondly, it 
changes the nature of what a product is. If my watch also acts as my phone, 
my Internet access and my PC, then increasingly it is not software I want to 
buy, but rather content. That is, I might pay for good information, services, 
education or whatever. This is where the modern web-based companies, 
such as Yahoo and Excite, differ from the ones we have looked at, such as 
Microsoft or Apple - what Yahoo or Excite sell is information and a service, 
not a physical product.

Whilst the PC may not disappear altogether, as it still represents a useful 
way of working, its role as the sole means by which computing is done will 
diminish. However, it will become increasingly difficult to determine what 
constitutes a computer. If my washing machine can converse with me and is 
linked to other products in the house and to the Net, does it constitute a 
computer? When does my phone become a computer? And so on.

 

Ease of use and intelligence

 

The graphical user interface was a step forward in terms of ease of use over 
the text-based operating systems which preceded it. The next leap forward 
is one that people have been widely predicting and developing for a long 
time, namely voice recognition. This would mean that you will be able to 
issue commands to your computer (such as 'Create new file'), dictate to it, 
and be understood reliably. There are already a number of voice recognition 
programs which allow you to do some tasks this way, with some reliability. 
Unfortunately, understanding the meaning of someone's words is an 
incredibly complex business. We often don't realise just quite how complex a 
business because we do it so easily and intuitively. The next step needed, 
then, is to increase the capabilities of the computer, to give it some 
intelligence. Instead of you needing to issue specific commands, the 
computer would interpret your requests and perform appropriate actions. For 
instance, it would be useful to be able to say to your computer 'Find me 
some articles about the development of the graphical user interface', and it 
be 'intelligent' enough to understand what this meant and perform the 
appropriate actions. We are still some way from machines which can be 
relied upon to interpret our meaning this reliably. However, the graphical 
user interface has begun to reach the limits of what it can offer users, and 
with increased focus on the next step in usability I believe we will have 
reliable speech recognition with limited intelligence. This is reinforced by the 
need to find a more usable interface than the keyboard if we are to make 
phones or watches the PCs of the future. The rise of intelligent Internet 
agents which can search the Internet for information and interact with other 
agents and people is likely to be the focus of this research.
 

Further Reading



 

At the time of writing, the Microsoft antitrust trial has still to be resolved, so 
it's not possible to say what the decision will be, nor to examine the 
consequences. If you want to follow developments, then Wired magazine 
and BBC news service are covering it at http://www.wired.com/news/
antitrust/ and http://news.bbc.co.uk/1/hi/in_depth/business/2000/microsoft/
default.stm respectively.
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Module 1 Section 9 

9.4 Some conclusions

 

What conclusions can be drawn from the material you have covered in this 
module? It is a difficult task to pull out the significant points from a lot of 
material, to find connections between parts and to generate some higher-
level conclusions. It is not simply a matter of reviewing the material, although 
that is a good starting point. The conclusions you wish to find may not be 
explicit in the material - it is up to you to find them. The material then 
becomes our evidence to support these conclusions. In this segment I will 
attempt to draw some conclusions, but my own personality, beliefs and 
knowledge will undoubtedly influence these. You may well derive different 
conclusions from the same material.
 

The impact of the microprocessor
It would be very difficult to argue that computers have not had a major 
impact on modern society. In wealthier countries the computer (and by this I 
mean any microprocessor-based system) has had a profound effect on the 
way medicine, education and business now operate (to mention just a few 
broad categories). Try to imagine modern life without microprocessors and it 
becomes increasingly difficult. Even if you lived a Luddite existence 
(Luddites are people who hate modern technology) and didn't use 
cashpoints, had no modern appliances, only rode a bicycle and avoided all 
contact with modern technology, microprocessors would still have an 
important role in your life. Computers control the data held about you by the 
government, your financial status and so forth. They have become truly 
pervasive in our culture.

So given their pervasiveness, has the computer revolution been a beneficial 
force in society? In many ways this is an irrelevant question. Technological 
development is inevitable in society - we couldn't have stopped the rise of 
computers even if we had wanted to. The fact that they have become so 
widespread so quickly implies that they must be useful, otherwise why have 
they been adopted? The desktop publishing revolution is a good example of 
how computers have completely transformed a way of working, for the better 
in terms of the state of the art, but perhaps for the worse if you worked as a 
'traditional' printer.

Ease of communication is also beneficial to society. Telephoning abroad is 
now easy, cheap and reliable compared with the old system which made 
calls to many countries almost impossible. Coupled with the rise of the 
Internet, and e-mail in particular, and the rise in mobile telephony, this has 
led to a vast increase in the amount of communication that is possible. This 
is not always a good thing. For example, it makes it much harder to 'get 
away from it all', since through mobile phones and portable computers it is 
possible to contact someone almost anywhere. Generally though, reliable, 
advanced communication systems are of benefit to society. People are 
communicators by instinct, after all.



 

There was much talk of computers liberating people, and of access to 
information being an empowering force. There have been an equal number 
of proponents for the opposing view, that computers dehumanize society, 
take away a person's initiative and cause unemployment. These two camps 
can be called the 'techno-optimists' and 'techno-pessimists'. The same 
arguments were put forward during the industrial revolution, when machines 
became capable of performing many manual tasks.

The techno-optimists believe that machines will free people from drudgery 
and routine tasks, and that everyone will spend their new found leisure time 
creatively. I am afraid I would class this as 'techno-fantasy'; it simply does 
not happen. With any new technology comes new demands, new types of 
job and often new problems. The opposite, pessimistic view that computers 
would make everyone redundant is equally overstated. Again this does not 
seem to have happened. There has been an explosion of IT-related jobs.
There seems to be a remarkable robustness about society, which means 
that forces tend to balance themselves out. Let us look at desktop publishing 
as a small but relevant example. Here computers mean that everyone can 
easily produce a well laid out poster using available images, which would 
have required a professional in the 1970s. However, because of the 
possibilities offered by computers, professional designers have progressed 
the state of graphic design. The poster the layperson can produce on their 
computer and the one the professional can produce are still as far apart now 
as they would have been using traditional methods in the 1970s.

This is a relevant point for us. Although computers give people better tools 
to work with, the professionals also have them, and will not stay still while 
the general public becomes proficient. For instance, the vision of the 
computer as a democratizing tool implied that access to information and the 
ability to manipulate it would mean that governments or powerful 
organizations would no longer be able to hold secrets about people. Of 
course, this has not happened. If anything the use of computers has meant 
that organizations can find out more and hold more information about people 
than ever before. The computer certainly hasn't taken power away from the 
large organizations. To put it simply, Microsoft replaced IBM (and have 
themselves perhaps been replaced by Internet companies such as 
Macromedia, or Yahoo, or Amazon even), but the issues are still the same. 
A case of 'the more things change, the more they stay the same'.

 

Where does technological advance come from?



 

In the computer industry the answer to this question seems to be twofold: 
from large organizations and from small independent companies. Hardware 
and software development are not easy tasks, and often require a lot of 
time, money and expertise. This is why companies like Xerox and IBM have 
been responsible for many of the technological breakthroughs in computing. 
It is something of a paradox, then, that the companies that then developed 
these technologies were founded in garages. At the start of the PC industry 
it seemed to be necessary to have both elements for success. Only a large 
organization could afford the basic research that leads to technological 
advancement. However, such large companies were incapable of taking 
advantage of this technology because they were too slow, or it conflicted 
with their existing business. The small, start-up companies were needed to 
develop the technology to the point where it could be brought to a mass 
market.

This may not be the case now, however. It is much more difficult for a 
company to break into the computer business now, and if it does succeed it 
will often be bought up by one of the larger companies. These large 
companies are well aware of the Xerox PARC case, and are very keen to 
market any new developments that their own research may produce. 
Because they have adopted more flexible structures they move much more 
quickly than their counterparts in the 1970s, and are thus able to adapt to 
new developments.

The work at Xerox PARC was crucial to the development of the computer. It 
came as a result of basic research. This means that the researchers were 
not given specific instructions; instead they were given free rein to look at 
the new technology and develop it in any way they thought interesting. They 
were also given considerable financial backing. Basic research is expensive 
and often does not yield results, yet it is the type of research from which true 
innovation arises. Xerox did not know what, if anything, would come out of 
PARC, but they believed it was worth doing because it might give them the 
leading edge. Many companies do not carry out basic research today; 
instead, most concentrate on research and development (R&D), which is 
research guided toward a specific goal. Microsoft is one of the few 
companies with the sort of financial backing to conduct basic research, and 
recently founded its research centre in Cambridge to act as a kind of new 
Xerox PARC. It will be interesting to see if this has similar success, or where 
the next major development will come from.

 

What else?

 

I hope you will draw your own conclusions from the material you have 
covered in this module, but below are some issues I think are of importance 
and interest:

 

 
The computer industry is fast-moving and different from other industries.



 
Ease of use is a major issue and very difficult to achieve.

 
Microprocessors have changed the way we operate as a society.

 
Although the industry is fast moving the same issues tend to repeat 
themselves in different forms.

 

Although the industry is about advanced software and hardware, these 
are developed by people, and looking at the people involved adds an 
element of understanding to the technology.

 
A few people have had a great influence on the technology we use today.

 
These are my conclusions from the material. But everyone will draw their 
own.
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Module 1 Section 4 

4.4 Management in the IT industry

 

Writing software presents a difficult management problem, because it 
requires a trade-off between creativity and structured engineering. To write 
good software requires creativity - for example, the spreadsheet idea that 
inspired VisiCalc required insight on the part of Dan Bricklin not unlike the 
sort of insight often attributed to creative artists. However, it also requires 
strict engineering principles which determine how a particular piece of 
software code should be written (programmers are often referred to as 
'software engineers'). When producing any large piece of software, for 
instance a word processing package, a number of different groups will work 
on different aspects. Group 1 might concentrate on the appearance of the 
menu bars and buttons on the screen, Group 2 might develop the method by 
which the program uses the computer's memory, whilst Group 3 is 
developing a dictionary for use in the word processor. Unless all of these 
groups are coordinated, their respective components will not work together 
in the final product.

So any management structure in the computer industry is faced with this 
problem of encouraging creativity while also coordinating individual efforts 
into a greater whole. Conventional management structures are often 
referred to as vertical. This is because they are hierarchical; that is, the 
person at the top level of management coordinates the company by 
communicating with the next level down. Managers at this level in turn 
communicate with the next level down, and so on. In many companies this 
communication will be two-way, lower level employees communicating 
directly with the level above them. Traditionally the amount of power, 
responsibility and financial reward increases as you go up the hierarchy. In 
the figure below a simplified version of this model is shown, with only three 
levels. There will often be more than this, or subtle distinctions within one 
layer.

 

 

Picture - Diagram - a representation of vertical management structure. At top 
- boss. Next below - middle management. Next below - workers. Decisions 
sent down the structure. Responsibility, power and wages increasing up the 
structure

 

 



 

Vertical management 

This model was deemed to be inadequate for the environment created at 
PARC by Bob Taylor, because he would have been isolated at the top, and 
because he wanted to encourage creativity, which often gets stifled in layers 
of management. He thus created what is referred to as flat , or horizontal 
management structure. In this structure there was only one manager, 
namely Bob Taylor, who coordinated all of the other employees by acting as 
a communication exchange. This model is shown in the figure below.

 

 
Picture - Diagram - representation of flat or horizontal management structure 
- co-ordinator at centre and all team members in direct contact with the co-
ordinator

 

 

 

Flat or horizontal management 

The flat model is not practical for larger organizations, since it relies on one 
person only being able to act as the sole manager, and beyond about fifty 
people this becomes difficult (this is why there were only 50 to 70 employees 
at PARC). The notion of a horizontal management structure has, however, 
been developed in many organizations, particularly those in the computing 
industry. In an organization with a flat structure there are fewer levels of 
hierarchy, so the 'lowest' level is not far from the head of the organization in 
terms of actual layers. The roles within the organization are also less strict, 
so employees are encouraged to take on different roles in different projects. 
For instance, in one project, such as developing a children's animal 
encyclopaedia, someone might be the project leader, with responsibility for 
organizing the project, making design decisions, ensuring deadlines are met 
and so on. When this project has finished the same person may go and work 
on another project, say the development of a new version of a word 
processing package, where they are a contributor, but not the team leader.

 

The culture of computer companies



 

This type of management structure and working practice is now being 
adopted in other industries. The approach of many computer companies to 
almost every aspect of business has been very different from that of 
traditional business. This is partly due to the different nature of the 
computing industry, which has Moore's Law underpinning it, as well as the 
demands of creativity and engineering mentioned above. It is also a result of 
the type of people who founded successful computer companies. Many of 
these were not traditional entrepreneurs who would have been successful in 
any business, but rather they were technically minded people who happened 
to become entrepreneurs. For instance, Steve Wozniak was a shy, 
technically gifted young man, and it is hard to imagine him becoming a multi-
millionaire in any industry other than computing. This lack of traditional 
business training is significant because it meant that they had to invent their 
own methods of working. Many of these founders were very young, and had 
been influenced by the American hippie culture of the 1960s - Steve 
Wozniak and Steve Jobs were still in their early twenties when Apple 
Computers became a multi-million dollar company.

Often, company policies seem like small matters, but they contribute to 
creating an overall culture. For example, at the Microsoft campus it is 
unusual to see someone wearing a tie, soft drinks are free, the buildings 
have been designed so the maximum number of offices have an external 
view, programmers are encouraged to make their offices personal (often 
sleeping in them), and so on. Many traditional companies would have 
baulked at the type of person employed in the newer software companies, 
but these are the people who write good software programs.

 

 
Picture - Cartoon - man enters office with arms outstretched, says to woman 
at desk, 'The system's crashed! Quick! Get me a young man with a pony tail 
and an earring!'

 [Source: Courtesy of Ted Goff. © 1996 Ted Goff. World Rights Reserved. Reproduced with 
permission.]

 

 

The flat management structure is an important aspect of this culture, as 
many employees in the computer industry feel an affinity with the founder of 
a company, such as Steve Wozniak or Bill Gates. Such loyalty would be 
undermined by layers of management. It is also important in enabling 
creativity. One of the problems with the vertical model is that decisions have 
to be verified at each level, which often means that any proposal has to go 
through several committees before it finally ends up being discarded. Many 
computer companies like to encourage such projects, within reason. The 
use of e-mail has also been a major force in the 'flattening' of companies. It 
is now very easy for anyone in the company to contact anyone else, without 
having to go through the appropriate 'channels'. The relatively informal and 
non-intrusive nature of e-mails has also meant that people are more inclined 
to contact someone higher up in the company about an issue.
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Netscape Composer Exercise

This is an exercise in using Netscape Composer. 

Formatting text

This is an example of how bold, italics and underlining can be created in a webpage.  
This is an example of how colour, size and font can be changed in a webpage. 

Making lists

●     First bullet point
●     Second bullet point
●     Third bullet point
●     Fourth bullet point

1.  First numbered point
2.  Second numbered point
3.  Third numbered point
4.  Fourth numbered point

Making tables

  

This is 
where my 
image will 

go
This is where my 

caption will go

Adding images



  
   
  

Flower Illustration

Creating links

Back to the top 

Go to second page 

http://news.bbc.co.uk/ 

This is a link to the BBC news site. 

http://arabweb1.open.ac.uk/t171/resources/composer/second.htm
http://news.bbc.co.uk/
http://news.bbc.co.uk/


Other features

spellchecking

Even if your spelling is normally good, it's easy for mistakes to creep in when you are typing fast. 
That's why it is always sensible to run the spellchecker before you submit your assignment - or put 
your page up on the web for the world to see!  

 
This is what happens when I click H.Line.  

Viewing and editing page source

<img SRC="flowers2.jpg" ALT="flowers" height=239 width=334> 

I have now completed this exercise.  
   
   
   
   
   
   
   
   
  



Resource 

Offline versions

 

The modules from the T171 website are provided on the Study Calendar 
page for offline working. The offline version is not a full version of the online 
site, e.g. study guides, the search facility and other interactive elements are 
not included.

The first file (Mod1a.exe) is the biggest and must be downloaded first as it 
contains the file structure of the website. It may take several minutes to 
download this file. The subsequent files should be much faster.

The online site is the definite version of the course. 

 

Downloading the offline version

 
You may find it helpful to print out these instructions at this point and refer to 
them as you download the files.
 

 

1.  Right click on the link for the file you wish to download and select 
'Save Target As' (IE) or 'Save Link As' (Netscape).

2.  A 'Save As' screen is displayed. Choose the directory you want to 
save the file in and click 'Save'.

3.  Once the download is complete go offline. Use Windows Explorer to 
locate the file you have downoaded.

4.  Double-click on the file. A dialogue box will appear.
5.  Click 'Unzip'. The file will be unzipped and copied to a folder on your 

hard disk called c:\arabou.
6.  When the progress bar is complete click 'OK' and then 'Close'. (This 

may happen automatically, depending on your setup.)

 

 You have now installed the offline version of the file you downloaded.
 

Using T171 offline
 To open up the homepage:

 



 

1.  Open your browser. (Your setup may automatically start your ISP 
connection. You will need to cancel this before proceeding.)

2.  From the menu choose 'File' and then 'Open...' ('Open Page' in 
Netscape).

3.  Choose the file c:\arabou\index.htm. You can type this in or use the 
browse facility to choose the folder t171 then choose the file index.
htm.

4.  Once you have chosen the correct file click 'OK'. The T171 
homepage will open in your broswer window.

5.  You can add the offline homepage to your 'Favorites' (or 'Bookmark' it 
in Netscape) to make it easy to find.

 

 Remember that the online site is the definitive version of the course.
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Calendar and Study Guides 

Study Guide 6 - Weeks 11 and 12

 
This study guide tells you what you should be doing in Weeks 11 and 12 of 
T171.
 

About Module 2

Read the section About Module 2 including all of the segments. 

Contribute 
to 

the discussion in your Tutor Group conference 

Module 2 Section 1: What is the Net anyway?

Read Section 1: What is the Net anyway? including all of the 
segments. 

Do the Exercise - exploring the Internet 

Do the Exercise - exploring cyberspace 

Contribute 
to 

the discussion in your Tutor Group conference 

Look at TMA03 so that you know what you are working towards 

Copyright © 2002 
The Open University



Study Calendar and Study Guides 

Study Guide 7 - Weeks 13 and 14

 
This study guide tells you what you should be doing in Weeks 13 and 14 of 
T171.
 

Module 2 Section 2: ARPANET - the beginnings

Read Chapters 4 - 7 of A Brief History 

Read Section 2: ARPANET: the beginnings including all of the 
segments 

Do the Exercise - finding and using a primary source 

Contribute 
to 

the discussion in your Tutor Group conference 

 

 

Module 2 Section 3: Making the Net work

Read Chapters 8 and 9 of A Brief History 

Read Section 3: Making the Net work including all of the 
segments 

Contribute 
to 

the discussion in your Tutor Group conference 

Look at TMA03 so that you know what you are working towards 
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Study Calendar and Study Guides 

Study Guide 8 - Weeks 15 and 16

 
This study guide tells you what you should be doing in Weeks 15 and 16 of 
T171.
 

Module 2 Section 4: From ARPANET to Internet

Read Chapter 10 of A Brief History. 

Read Section 4: From ARPANET to Internet including all of the 
segments 

Do the Exercise - addresses, packets and routes 

Contribute 
to 

the discussion in your Tutor Group conference 

 

 

Module 2 Section 5: Mass networking and its culture

Read Chapters 11 - 13 of A Brief History 

Read Section 5: Mass networking and its culture including all of 
the segments 

Contribute 
to 

the discussion in your Tutor Group 

Look at TMA03 so that you know what you are working towards 
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Study Calendar and Study Guide 

Study Guide 9 - Weeks 17 and 18

 
This study guide tells you what you should be doing in Weeks 17 and 18 of 
T171.
 

Module 2 Section 6: The development of the World Wide Web

Read Chapter 14 of A Brief History (optional) 

Read Chapters 15-16 of A Brief History 

Read Section 6 The development of the World Wide Web 
including all of the segments 

Do the Exercise - pinpointing the explosion of the Web 

Contribute 
to 

the discussion in your Tutor Group conference 

 

 

Module 2 Section 7: Global Documents

Read Section 7: Global Documents including all of the segments 

Do the Exercise - understanding and comparing search 
engines 

Contribute 
to 

the discussion in your Tutor Group conference 

Look at TMA03 so that you know what you are working towards 
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Study Calendar and Study Guides 

Study Guide 10 - Week 19

 This study guide tells you what you should be doing in Week 19 of T171.
 

Module 2 Section 8: Epilogue

Read Section 8: Epilogue including all of the segments 

Do the Exercise - Contested space: the Internet and Society 

Contribute to the discussion in your Tutor Group conference 

Complete and submit TMA03 
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Study Calendar and Study Guides 

Study Guide 11 - Weeks 20 and 21

 
This study guide tells you what you should be doing in Weeks 20 and 21 of 
T171.
 

About Module 3

Read the section About Module 3 including all of its segments. 

Read Chapters 1 and 2 of Blown to Bits. 

Do the Exercise - concept maps 

Contribute to the discussion in your Tutor group conference 

Do the Self-Assessment Questions in the section summary. 

 

 

Module 3 Section 1: Organization to Individual - richness versus reach

Read Section 1: O-2-I: richness vs. reach including all of the 
segments. 

Read Chapter 3 of Blown to Bits. 

Do the Exercise - the suitability of products for selling online. 

Contribute 
to 

the discussion in your Tutor Group conference 

Do the Self-Assessment Questions in the section summary. 

Look at TMA04 so you know what you are working towards. 
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Study Calendar and Study Guides 

Study Guide 12 - Weeks 22 to 23

 
This study guide tells you what you should be doing in Weeks 22 to 23 of 
T171.
 

Module 3 Section 2: O-2-I - deconstruction

Read the extracts from Chapter 4 of Blown to Bits as directed 

Read Section 2: O-2-I - deconstruction including all of the 
segments 

Do the Exercise - looking at richness and reach 

Contribute 
to 

the discussions in your Tutor group conference 

Do the Self-Assessment Questions in the summary section 

 

 

Module 3 Section 3: O-2-I - disintermediation

Read the extracts from Chapter 5 of Blown to Bits as directed 

Read Section 3: O-2-I - disintermediation including all of the 
segments 

Do the Exercise - examining e-commerce operations 

Contribute 
to 

the discussion in your Tutor Group conference 

Do the Self-Assessment Questions in the summary section 

Look at TMA04 so you know what you are working towards 
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Calendar and Study Guides 

Study Guide 13 - Weeks 24 and 25

 
This study guide tells you what you should be doing in Weeks 24 and 25 of 
T171.
 

Module 3 Section 4: Organization to organization

Read Chapter 9 of Blown to Bits 

Read Section 4: Organization to organization including all of the 
segments 

Do the Exercise - developing a concept proposal 

Contribute 
to 

the discussion in your Tutuor Group conference 

Do the Self-Assessment Questions in the summary section. 

 

 

Module 3 Section 5: Individual to organization

Read extracts from Chapter 10 of Blown to Bits 

Read Section 5: Individual to organization including all of the 
segments 

Do the Exercise - investigating I-2-O transactions 

Contribute 
to 

the discussion in your Tutor Group conference. The activity 
in your Tutor Group is an important part of TMA04 

Do the Self-Assessment Questions in the summary section. 

Look at TMA04 so that you know what you are working towards. 
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Study Calendar and Study Guides 

Study Guide 14 - Weeks 26 to 33

 
This study guide tells you what you should be doing in Weeks 26 to 33 of 
T171.
 

Module 3 Section 6: Individual to individual

Read Section 6: Individual to individual including all of 
the segments 

Do the Exercise - Exploring online auction sites 

Contribute to the discussion in your Tutor group conference. 
The activity in your Tutor Group is an important 

part of TMA04. 

Do the Self-Assessment Questions in the section 
summary 

Complete and 
submit 

TMA04 

Revise for the examination. 
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	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 314D8F2C-E68D-4958-856480929716A73E
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section5/synchtechno.cfm



	EBIGLFPAJJOJMOEIMGALFHMJGHGCCIFMDA: 
	form1: 
	x: 
	f1: t171
	f2: E4497707-2292-4047-9068E9B72A431C16
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: E4497707-2292-4047-9068E9B72A431C16
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section5/models.cfm



	AOHJNFGIMJOAAIIIOADNNKLADHECMHHO: 
	form1: 
	x: 
	f1: t171
	f2: 227A6460-94FD-4431-A50E84016F3C6297
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 227A6460-94FD-4431-A50E84016F3C6297
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section5/filtering.cfm



	GNFCICMEJNJBDEGHJFDEMEJJENAHLIOA: 
	form1: 
	x: 
	f1: t171
	f2: AAE02BB2-972C-4341-881FB3FBFDECB895
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: AAE02BB2-972C-4341-881FB3FBFDECB895
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section5/exercise.cfm



	CJDMINJKCHDEILPOEDHDCEDMCBEADGNB: 
	form1: 
	x: 
	f1: t171
	f2: 88409238-8C16-439C-A53070B195FFA6F6
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 88409238-8C16-439C-A53070B195FFA6F6
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section5/summary.cfm



	KHBCLENJMCPAEAHLKEHLDDEMKCLMCIPN: 
	form1: 
	x: 
	f1: t171
	f2: 1DE8B15F-5C19-4E20-9A9149ACC063AF4D
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 1DE8B15F-5C19-4E20-9A9149ACC063AF4D
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/i2i.cfm



	MIBGKNLJOFHGMNJPEMLGOGGJCMHEDMBE: 
	form1: 
	x: 
	f1: t171
	f2: FE4483AA-525C-45BA-AABBE9CDE0439607
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: FE4483AA-525C-45BA-AABBE9CDE0439607
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/auction.cfm



	AHBDMNJDHLONMIGDOMKGDFKNMJJJPIPL: 
	form1: 
	x: 
	f1: t171
	f2: 43E389D7-CB38-4C76-8793F43D5419808E
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 43E389D7-CB38-4C76-8793F43D5419808E
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/consumer-communities.cfm



	BHOFAENCHPGEJNEMDPHCMGLGOPALLPKG: 
	form1: 
	x: 
	f1: t171
	f2: 6D2AE1A5-E452-4A42-A1986BA60CB34ED6
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 6D2AE1A5-E452-4A42-A1986BA60CB34ED6
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/alt-communities.cfm



	MLIPOIBHENDDOFNONDBAMFGCJHHBLJCB: 
	form1: 
	x: 
	f1: t171
	f2: 609C2A14-AF57-4C8F-9D797386BE1CE6F5
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 609C2A14-AF57-4C8F-9D797386BE1CE6F5
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/currencies.cfm



	HBPIMILNCDNOEEJHKLOBHIGKCKBGEALF: 
	form1: 
	x: 
	f1: t171
	f2: BBE823FC-B981-44EF-85F1EA493181A17C
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: BBE823FC-B981-44EF-85F1EA493181A17C
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/exercise.cfm



	NOOOBMIDMMECFMDAKKJBFKHHNACKKGAPHA: 
	form1: 
	x: 
	f1: t171
	f2: FB4C3A61-DCBA-48CF-BD233DC6C583F32A
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: FB4C3A61-DCBA-48CF-BD233DC6C583F32A
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module3/section6/summary.cfm



	BFPBDGEPCPDPBKEDKJKKJFBLJGJLNOBF: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	POFDECDCLLILPAJLMNFOJGKNLFHBKHAG: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	OGOIOOFJCPLIPFPHCAFGLINNDNIPKEOG: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	CNAEMMIBJJCNEPOGOOJJGKMDAFDCFINA: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	PKCJDPMDJABAOMDADHHECGGBFMFMHJDKDJ: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	GALNMABIMPNJGNBOGCDLPFOMONFFEHHK: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	APFNOFIEANNIHKOFNAMKNLNJFMAHOEGFEF: 
	form1: 
	x: 
	f1: t171
	f2: [[[pageid]]]
	f3: 0
	f4: 0



	CICJFOCAAJFJPOALDDCIONOFIKJADMDN: 
	form1: 
	x: 
	f1: t171
	f2: 9E450972-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450972-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/introduction.cfm



	ILPCLMEFKIJLAIOFICKJJLGJNFEEJONI: 
	form1: 
	x: 
	f1: t171
	f2: 9E45098C-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E45098C-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/the-internet-is.cfm



	LICAMMHJKBDBOHAMNFBICAGNMADINHDI: 
	form1: 
	x: 
	f1: t171
	f2: 9E45097D-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E45097D-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/exploring-the-internet.cfm



	OEPOJLDMGKCGEJCBKNONKEBMMDFKAHJA: 
	form1: 
	x: 
	f1: t171
	f2: 9E450995-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450995-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/net-history.cfm



	AOEGJMBPKMLEGOMHPBEEJPFDHDCEPMGD: 
	form1: 
	x: 
	f1: t171
	f2: 9E45099E-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E45099E-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/setbook.cfm



	JOKBDLGKOPIHDDOICBFJJMFFPMLBMAKB: 
	form1: 
	x: 
	f1: t171
	f2: C302C18E-D81A-4E90-9F9E57F52162989C
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: C302C18E-D81A-4E90-9F9E57F52162989C
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/exploring-cyberspace.cfm



	BCKOLJFNLEIFJAAKDBGOLIDEPHOFCIDG: 
	form1: 
	x: 
	f1: t171
	f2: F5B0DFD9-9896-42BE-9C0802142E95F834
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: F5B0DFD9-9896-42BE-9C0802142E95F834
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section1/what-is-the-net-anyway.cfm



	DOBNHMDCGKGJKOKHPJNFCDAPDFABPPIH: 
	form1: 
	x: 
	f1: t171
	f2: 9E4509B1-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E4509B1-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/introduction.cfm



	LIMGLAGPBPFMAHKJHJIEEAILCFDCLEABHH: 
	form1: 
	x: 
	f1: t171
	f2: 9E4509BC-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E4509BC-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/first.cfm



	CEKPNEPMOOLLOHPICJPPHKBBKCLFADFE: 
	form1: 
	x: 
	f1: t171
	f2: 9E4509C5-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E4509C5-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/time-sharing.cfm



	OBPDDPPHINHJOODOHGJNJDNEDKAPJMEF: 
	form1: 
	x: 
	f1: t171
	f2: EA9E7B6F-24D6-4D8F-9069684FAF685739
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: EA9E7B6F-24D6-4D8F-9069684FAF685739
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/arpa-story.cfm



	ENACFFHEENDABLHJDAFAPPJFFGPAGDJJ: 
	form1: 
	x: 
	f1: t171
	f2: D0A3D35A-7E2E-4A55-A12271E79698472A
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: D0A3D35A-7E2E-4A55-A12271E79698472A
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/network.cfm



	BHGMAOPKIINONBBPKFFKDOMHBAAIMODF: 
	form1: 
	x: 
	f1: t171
	f2: 9E4509E9-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E4509E9-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/switching.cfm



	KCBONGMDGKMMFKFJNHOJENLPLKBINAKJ: 
	form1: 
	x: 
	f1: t171
	f2: 9E4509D2-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E4509D2-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/switching-origins.cfm



	JHJBHIOIBEAMJIAMGBJPNAOFOGBPPPFMFM: 
	form1: 
	x: 
	f1: t171
	f2: 9E4509F2-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E4509F2-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/shifting.cfm



	BCMCLAHHPJGBCILBOBNIAJGIOKPGOHPG: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A0A-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A0A-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/exercise-primary-source.cfm



	GFFMFMOPNAFKDILJEBDFCAGAOCIDJDNPDN: 
	form1: 
	x: 
	f1: t171
	f2: EB8DC28A-24A5-4C3C-A9888ACBD0F9197F
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: EB8DC28A-24A5-4C3C-A9888ACBD0F9197F
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section2/arpanet-summary.cfm



	NKMEMOLOJNFPKJGPPMNLPGIJDABJHAEM: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A14-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A14-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section3/making.cfm



	IJEINILPKMLMFCPNLABPHJFCPABPPOFG: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A1E-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A1E-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section3/building.cfm



	CEOEAPFDOHHOFFMOLGNKPACFIGKKFDKO: 
	form1: 
	x: 
	f1: t171
	f2: 80615EFC-60BB-41ED-9878337820E7AB7D
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 80615EFC-60BB-41ED-9878337820E7AB7D
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section3/protocols.cfm



	FKMEBEECBCDOGEPBLCEKNINJICDPCMNA: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A39-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A39-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section3/evolving.cfm



	FDLPAKBDDAHJEAHLPCOEEBOMEPPPLNFC: 
	form1: 
	x: 
	f1: t171
	f2: FCD8668B-073B-46CD-A3CAED5610EAC3E0
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: FCD8668B-073B-46CD-A3CAED5610EAC3E0
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section3/birth.cfm



	FDLONOBOKEEGGKGBCEOLCNMIPFOGPMKN: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A4F-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A4F-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section3/summary.cfm



	PCABMPHKMMEAAKLJKGIFMPNCGAENOHPB: 
	form1: 
	x: 
	f1: t171
	f2: A083D2D5-0421-454D-92E0B6369230725F
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: A083D2D5-0421-454D-92E0B6369230725F
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section4/introduction.cfm



	GLGHNFFCHFHJPHEIPJBPGOFDBGMEOAPM: 
	form1: 
	x: 
	f1: t171
	f2: FCE268C6-3AEC-4D12-8F70D4276054EABE
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: FCE268C6-3AEC-4D12-8F70D4276054EABE
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section4/casting.cfm



	HNOOJCBHPOJPEELLLABLFHNJIOLPKIGP: 
	form1: 
	x: 
	f1: t171
	f2: 7846877C-AF88-4C18-80580F4D8E9BDAF6
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 7846877C-AF88-4C18-80580F4D8E9BDAF6
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section4/anatomy.cfm



	ADKCPIGIAOFEHMPAKIAFEKNIBANNLPFMAH: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A9E-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A9E-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section4/tcpip.cfm



	PKDLLIALLDIIHAOCLJOMCNJHOKGDCCJA: 
	form1: 
	x: 
	f1: t171
	f2: 9E450AA9-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450AA9-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section4/exercise.cfm



	INNEFHAKFOIBLGIJPBIGMFGKGKIGDEGB: 
	form1: 
	x: 
	f1: t171
	f2: 66EC1997-274B-4B20-B6DB56A9614B49C1
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 66EC1997-274B-4B20-B6DB56A9614B49C1
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section4/summary.cfm



	PAJFGLAPOBCBDPGILLPLOBJGFNEINOHI: 
	form1: 
	x: 
	f1: t171
	f2: 0FBCCC83-6E30-4D9A-A33E305C1EE0724F
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 0FBCCC83-6E30-4D9A-A33E305C1EE0724F
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section5/introduction.cfm



	GMDGGFKAPGDBGKPIGHCLNAGPFABHNCDB: 
	form1: 
	x: 
	f1: t171
	f2: FC622525-C75C-4D9D-B7D78CF8509BB7CF
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: FC622525-C75C-4D9D-B7D78CF8509BB7CF
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section5/growth.cfm



	ELCDEKPPLCPGPJKEIPKCJKPKDGJFMGIJ: 
	form1: 
	x: 
	f1: t171
	f2: 1BA77E21-3B17-467A-A41DB22F4DA8E014
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 1BA77E21-3B17-467A-A41DB22F4DA8E014
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section5/opensource.cfm



	GONKBDAFMGBIFEOPPDAOOONCFJENDHMJ: 
	form1: 
	x: 
	f1: t171
	f2: 92483DD7-D706-4834-95C51C2367360F3B
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 92483DD7-D706-4834-95C51C2367360F3B
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section5/values.cfm



	OEPHCBHALMFLKODEBIMJJKBGEGGMGJDM: 
	form1: 
	x: 
	f1: t171
	f2: 188547EC-FB2E-4FB1-B4208EEB504283A5
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 188547EC-FB2E-4FB1-B4208EEB504283A5
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section5/summary.cfm



	AIONFOJMKNCCGDNOOLCLHICANIFDOBKK: 
	form1: 
	x: 
	f1: t171
	f2: 9E450A65-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: 9E450A65-6F63-11D4-8B2100A024AC3674
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section6/development.cfm



	GJGDFLBDPKMGFOAJNKAPHLCJMGIJFNNM: 
	form1: 
	x: 
	f1: t171
	f2: EF275365-8088-4E69-90D2218238CCE192
	f3: 0
	f4: 0


	form2: 
	x: 
	f1: t171
	f2: EF275365-8088-4E69-90D2218238CCE192
	f3: 0
	f4: 0
	f5: finishedpage-/t171/module2/section6/developers.cfm



	EJBKKMEHCLFKANILHICPMHKKIIIDCDFJ: 
	form1: 
	x: 
	f1: t171
	f2: A8B0E4FC-B197-11D4-A67000500441255A
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