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WELCOME TO CMCF 5103 FUNDAMENTALS OF 
ICT 

The course CMCF5103 Fundamentals of ICT is one of the required courses for the 
Master of Information Technology. The course assumes little previous 
knowledge and experience in information technology.  This is a 3-credit course 
conducted over a 15-week semester. 
 

WHAT WILL YOU GET FROM DOING THIS 
COURSE? 

Description of the Course 
All organisations in the twenty first century operate in the digital economy, 
which is based on digital technology. This course gives an overview of the 
technology that is required by all these organisations to operate in this digital 
economy.   
 
This course begins with an overview of IT and its application in business 
organisations.  This is followed by detailed discussions on various concepts 
related to IT such as computer hardware, computer software, telecommunication 
and networking. The second part of the course will discuss various technologies 
that provide the foundation for business transaction and processes. The topics 
covered include Internet and mobile computing, information systems and data 
and knowledge management. Issues related to network and computer security 
will also be covered. The third part of the course will explain some of the 
applications of ICT, which include e-commerce and managerial support system. 
Application of ICT in the society will also be discussed. The last topic will cover 
issues related to the use of artificial intelligence such as in expert system and 
intelligent support system.  

Aim of the Course 
The general aim of this course is to give you an overview of Information 
Technology and its use, especially in business environment. 

Course Learning Outcomes 
After completing this course, you should be able to: 

 
1. Explain the concept of Information Technology and its role in the modern 

global business environment. 

2. Identify IT infrastructure required by business organisations. 
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3. Classify types of information and information systems required by business 
organisations 

4. Identify and use some of the IT applications. 

5. Explain how IT can be implemented in an organisation. 

6. Appreciate the impact of IT to people and organisations. 

 

HOW CAN YOU GET THE MOST FROM THIS 
COURSE? 

This module only provides some of the information required for you to 
understand the fundamentals of ICT. Since this technology develops very fast, it 
is very important for you to keep an eye on the progress of ICT. One of the 
interesting sources of information is wikipedia, that enables you to find 
information about almost everything. However, you have to note that wikipedia 
is not an authentic source of information. You can also browse through the web 
to search for information. Another source of information is the newpapers and 
ICT magazines. Most of the daily newpapers have a weekly ICT section that 
covers some of recent development in ICT. 

Learning Package 
In this Learning Package you are provided with THREE kinds of course materials: 

1. The Course Guide you are currently reading 

2. The Course Content (consisting of 12 Topics) and  

3. The Course Assessment Guide (which describes the assignments to be 
submitted and the examinations you have to sit for) will be given to you in 
a separate folder. 

 
Please ensure that you have all of these materials. 

Course Overview 
The diagram below portrays the relationship between various topics covered in 
this course.  
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Fundamentals of IT  
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Topics 2-4  
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Topic 9   
E-COMMERCE 
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SOCIETY 

Topic 12 
INTELLIGENT 
SYSTEM 

Topic 10  
MANAGERIAL 
SUPPORT 

 

 

 

 

 

 

 

 

 

 

Course Content 
This course is divided into 12 Topics as follows:  
 
Topic 1: IT - Concept and Definitions 
In this topic, you will learn basic concepts of IT. Some of the topics covered are 
the importance of ICT, ICT architecture, ICT infrastructure and ICT acquisition 
process.  
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Topic 2: Computer Hardware 
This topic discusses THREE components of computer hardware: processors, 
memory, I/O technologies. 
 
Topic 3:  Computer Software 
This Topic will discuss the concept of computer software. It will then discuss two 
types of computer software: system software and application software.  
 
Topic 4: Computer Network 
Discussion in this Topic will cover the concept of telecommunication and 
computer network. It will also discuss the concept of Internet, intranet and 
extranet. Topic on world-wide web is also covered since it is the most important 
application of Internet. 
 
Topic 5: Internet and Mobile Computing 
Computers are no longer being used as a stand-alone machine. Instead, 
computers are now connected to other computers by the vast web of computer 
network, called the Internet. A global network of computers provide the concept 
of network computing, which support new ways of doing business. The 
development in computing technology has invented small computers that are 
easy to carry or even to wear. Such mobile devices via wireline or wireless 
network.  
 
Topic 6: Information Systems 
The most important application of IT for business organisations is theinformation 
system. In this topic, we are going to discuss the three tiers of information 
systems from functional systems, enterprise information systems and 
interorganisational or information systems.  
 
Topic 7: Data and Knowledge Management 
The main purpose of IT is to handle data which include the process of data 
acquisition, data storage, data analysis and data transmission. Properly managed, 
these data become information and from the information we can get knowledge. 
Information and knowledge are highly valuable organisational resources and the 
basis of much competitive advantage.   
 
Topic 8: Computer and Network Security 
Topics covered in this Topic include computer crime, virus and worms. Methods 
of protecting information resources will also be discussed. 
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Topic 9: E-Commerce  
One of the applications of network computing is called e-business, which enable 
the process of procument, shopping, bussiness collaboration and customer 
services to be provided through computer. The mobile computing provides the 
infrastructure for mobile commerce. 

Topic 10: Managerial Support System 
This is a continuation of Topic 8 to discuss specifically on information systems to 
support managers in making their decisions. 
 
Topic 11: ICT and Society 
Applications of ICT in society includes e-learning, e-government, virtual 
organisations and virtual communities. These four topics are discussed in this 
Topic. 
 
Topic 12: Intelligent System 
The final Topic in this module discusses the current development in order to 
develop intelligent computer systems. Two examples of intelligent systems 
discussed in this Topic are expert systems and intelligent support systems. 

Organisation of Course Content 
In distance learning, the module replaces the university lecturer. This is one of 
the main advantages of distance learning where specially designed materials 
allow you to study at your own pace, anywhere and at anytime. Think of it as 
reading the lecture instead of listening to a lecturer. In the same way that a 
lecturer might assign something for you to read or do, the module tells you what 
to read, when to read and when to do the activities. Just as a lecturer might ask 
you questions in class, your module provides exercises for you to do at 
appropriate points. 
 
To help you read and understand the individual Topics, numerous realistic 
examples support all definitions, concepts and theories. Diagrams and text are 
combined into a visually appealing, easy-to-read module. Throughout the course 
content, diagrams, illustrations, tables and charts are used to reinforce important 
points and simplify the more complex concepts. The module has adopted the 
following features in each Topic: 
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These are situations drawn from situations to show how knowledge of
the principles of learning may be applied to real-world situations. The 
activities illustrate key points and concepts dealt with in each Topic. 

ACTIVITY 

Questions are interspersed at strategic points in the Topic to encourage 
review of what you have just read and retention of recently learned
material. The answers to these questions are found in the paragraphs
before the questions. This is to test immediately whether you
understand the few paragraphs of text you have read. Working
through these tests will help you determine whether you understand
the Topic and prepare you for the assignments and the examination. 

SELF-CHECK 

 

The main ideas of each Topic are listed in brief sentences to provide a review of 
the content. You should ensure that you understand every statement listed. If 
you do not, go back to the Topic and find out what you do not know. 

 
Key terms discussed in the Topics are placed at the end of each Topic to make 
you aware of the main ideas. If you are unable to explain these terms, you should 
go back to the Topic to clarify. 

 

 
At the end of each Topic, a list of articles and Topics of books  is provided that is 
directly related to the contents of the Topic. As far as possible, the articles and 
books suggested for further reading will be available in OUMÊs Digital Library 
which you can access and OUMÊs Library. Also, relevant Internet resources are 
available to enhance your understanding of selected curriculum concepts and 
principles as applied in real-world situations. 
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HOW WILL YOU BE ASSESSED? 

Assessment Format 

There are TWO aspects to the assessment of the course  assignment and final 
examination. See the table below for the weighting and important dates for each 
type of assessment. 
 

Type Weighting Due Date 

1. Facilitator-Marked Assignment 50% 4th Seminar 

2. Final Examination 50% Examination week 

TOTAL 100%  

      
1. ASSIGNMENT  50% 
 There is ONE Facilitator-Marked Assignment (FMA) in this course. You 

need to complete the materials before working on the FMA. More specific 
instructions are contained in the Course Assignment Guide provided. 
Apart from that you will also be required to do some class exercises, which 
are basically simple questions to check whether you have understood 
certain important concepts related to the course. 

 
2. FINAL EXAMINATION 50% 
 The final examination for CMCF 5103 will be THREE HOURS long and 

comprises of two parts: 
 

Part A: 
(40 marks) This part consists of short answer questions. 

Part B: 
(60 marks) This part consists of essay questions. 

 
Sample Part A Questions: 

 List FOUR examples of open source software.  

 According to PorterÊs five forces model, two of the threats that could 
endanger an organisationÊs competitive position are threats of new 
entrants and threat of substitute. Give brief explanations about the two 
threats. 
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Sample Part B Questions: 

 Discuss the benefits and limitations of e-commerce. 
There are a number of models of B2B applications. Explain  and give an 
example for each of the following models: sell-side marketplace, buy-
side marketplace and electronic exchange. 

 Discuss the impact of IT on jobs, health and privacy. 
 

WHAT SUPPORT WILL YOU GET IN STUDYING 
THIS COURSE? 

Seminars 
There are 15 hours of seminars or face-to-face interaction supporting the course. 
These consist of FIVE seminar sessions of three hours each. You will be notified 
of the dates, times and location of these seminars, together with the name and 
phone number of your facilitator, as soon as you are allocated a seminar group.  
. 

MyVLE Online Discussion 
Besides the face-to-face seminar sessions, you have the support of online 
discussions. You should interact with other students and your facilitator using 
MyVLE. Your contributions to the online discussion will greatly enhance your 
understanding of course content, how to go about doing the assignments and 
preparation for the examination.  

Facilitator 
Your facilitator will mark your assignments. Do not hesitate to discuss during the 
seminar session or online if: 

 You do not understand any part of the course content or the assigned 
readings. 

 You have difficulty with the self-tests and activities. 

 You have a question or problem with the assignments. 

Library Resources 
The Digital Library has a large collection of books, journals, thesis, news and 
references which you can access using your student ID. 
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Learner Connexxions 
This is an online bulletin which provides interesting and relevant information to 
help you along the programme. There are many useful study hints and you can 
read about the experiences of other distant learners. 
 
HOW SHOULD YOU STUDY FOR THIS COURSE? 

1. Time Commitment for Studying 
       You should plan to spend about five to eight hours per Topic, reading the 

notes, doing the self-tests and activities and referring to the suggested 
readings. You must schedule your time to discuss online. It is often more 
convenient for you to distribute the hours over a number of days rather 
than spend one whole day per week on study. Some Topics may require 
more work than others, although on average, it is suggested that you spend 
approximately three days per Topic. 

 
 It is important to note that this is a three credit course, which implies that 

you are required to spend about 120 learning hours for this course. The 
proposed allocation of time is as follows: 

 
Activities Learning Hours 

1. Reading through the course modules and  
doing the exercises: 

     12 Topics x 5 hours per Topic 

60 hours 

2. Attending the seminars/online discussion 30 hours 

3. Doing the assignment: 30 hours 

Total 120 hours 

 
2. Proposed Study Strategy  
 The following is a proposed strategy for working through the course. If you 

run into any trouble, discuss it with your facilitator either online or during 
the seminar sessions.  Remember, the facilitator is there to help you.  

(a) The most important step is to read the contents of this Course Guide 
thoroughly. 

(b) Organise a study schedule. Note the time you are expected to spend 
on each Topic and the date for submission of assignments as well as 
seminar and examination dates. These are stated in your Course 
Assessment Guide. Put all this information in one place, such as your 
diary or a wall calendar. Whatever method you choose to use, you 
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should decide on and jot down your own dates for working on each 
Topic. You have some flexibility as there are 12 Topics spread over a 
period of 15 weeks. 

(c) Once you have created your own study schedule, make every effort to 
Âstick to itÊ. The main reason students are unable to cope is because 
they get behind in their coursework.  

(d) To begin reading a Topic: 
 Remember in distance learning much of your time will be spent 

READING the course content. Study the list of topics given at the 
beginning of each Topic and examine the relationship of the Topic 
to the other nine Topics. 

 Read the Topic overview showing the headings and subheadings 
to get a broad picture of the Topic.  

 Read the Topic learning outcomes (what is expected of you). Do 
you already know some of the things to be discussed? What are 
the things you do not know? 

 Read the introduction (see how it is connected with the previous 
Topic). 

 Work through the Topic. (The contents of the Topic has been 
arranged to provide a sequence for you to follow) 

 As you work through the Topic you will be asked to do the self-
test at appropriate points in the Topic. This is to find out if you 
understand what you have just read. 

 Do the activities (to see if you can apply the concepts learned to 
real-world situations) 

(f) When you have completed the Topic, review the learning outcomes to 
confirm that you have achieved them and are able to do what is 
required.  

(g) If you are confident, you can proceed to the next Topic. Proceed Topic 
by Topic through the course and try to pace your study so that you 
keep yourself on schedule. 

(h) After completing all Topics, review the course and prepare yourself 
for the final examination. Check that you have achieved all Topic 
learning outcomes and the course objectives (listed in this Course 
Guide). 
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PLAGIARISM 

What is Plagiarism?  
Any written assignment (essays, project, take-home exams, etc) submitted by a 
student must not be deceptive regarding the abilities, knowledge or amount of 
work contributed by the student.  There are many ways that this rule can be 
violated, as listed below. 

 Outright plagiarism: Large sections of the paper are simply copied from other 
sources and are not acknowledged as quotations.  

 Paraphrasing: The student paraphrases a closely reasoned argument of an 
author without acknowledging that he/she has done so. Clearly, all our 
knowledge is derived from somewhere but detailed arguments from clearly 
identifiable sources must be acknowledged. 

 Other sources: Essays or papers written by other students or sold by 
unscrupulous organisations are submitted by students.   

 Works by others: Taking credit deliberately or not deliberately for work 
produced by another without giving proper acknowledgement. The work 
includes photographs, charts, graphs, drawings, statistics, video clips, audio 
clips, verbal exchanges such as interviews or lectures, performances on 
television and texts printed on the web.   

 Double Credit: The student submits the same essay for two or more courses. 

Avoiding Plagiarism 

 Insert quotation marks around a „copy and paste‰ clause, phrase, sentence or 
paragraph and cite the original source; 

 Paraphrase a clause, phrase, sentence or paragraph in your own words and 
cite the source; 

 Adhere to the American Psychological Association (APA) stylistic format 
when citing a source and when writing the bibliography or reference page; 

 Attempt to write independently without being overly dependent on 
information from other peopleÊs original works; and 

 Educate yourself on what may be considered as common knowledge (no 
copyright necessary), public domain (copyright has expired or not protected 
under copyright law) or copyrighted (legally protected). 
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FINAL REMARKS 

Once again, welcome to the course. To maximise your gain from this course you 
should try at all times to relate what you are studying to the real world. Look at 
the environment and ask yourself whether the ideas discussed apply to your 
institution. Most of the ideas, concepts and principles you learn in this course 
have practical applications. It is important to realise that much of what we do in 
education and training has to be based on sound theoretical foundations. The 
contents of this course provide the principles and theories explaining human 
learning whether it be in a school, college, university or training organisation. 
 
We wish you success with the course and hope that you will find it interesting, 
useful and relevant in your development as a professional. We hope you will 
enjoy your experience with OUM and we would like to end with a saying by 
Confucius  „Education without thinking is labour lost‰.  
 





   
 
 

ICT: 
Concepts  
and  
Definitions 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                            

 INTRODUCTION 

In Topic 1 you will be exposed to the definition of ICT and its importance and 
also the details of its architecture, infrastructure and acquisition. Before that let 
us now refresh our memory to the initial set-up of ICT in our country.  
 
In 1995, the Prime Minister of Malaysia, Datuk Sri Dr Mahathir Mohammed (now 
Tun), announced the establishment of Multimedia Super-Corridor (MSC 
Malaysia). The MSC logo is illustrated in Figure 1.1. The main aim of the MSC 
Malaysia is to develop ICT industry in Malaysia, which was identified as one of 
the important contributors towards achieving Vision 2020. The Prime Minister 
also launched seven flagship applications that would enhance the use of ICT in 
Malaysia. These flagship applications are: 

1. Smart School; 

2. E-Government; 

TTooppiicc    
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2. Identify the importance of ICT; 

3. Identify the meaning of knowledge economy; 

4. Differentiate between ICT Architecture and ICT Infrastructure; and 

5. Explain three steps to be taken in order to acquire ICT infrastructure. 

LEARNING OUTCOMES 
By the end of this topic, you should be able to: 

1. Define what is meant by ICT; 
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3. Multipurpose smartcard; 

4. Telemedicine; 

5. E-Business; 

6. R&D Clusters; and 

7. Technopreneur Development. 

 
Figure 1.1: Multimedia Super-corridor 

The task to develop the MSC Malaysia is given to Multimedia Development 
Corporation (MDeC). MDeC is incorporated under the Companies Act of 
Malaysia, and owned and funded by the Malaysian Government. Its role is to 
advise the Malaysian Government on legislation and policies and develop MSC 
Malaysia-specific practises. MDeC also promote MSC Malaysia locally and 
globally, as well as support companies which are locating and located within 
MSC Malaysia. 

In the 9th Malaysia Plan (2005-2010), ICT continues to be considered as an 
important element in order to position Malaysia as a competitive knowledge 
economy. The focus of ICT development for the 9th Malaysia Plan includes: 

1. Enhancing MalaysiaÊs position as global ICT and multimedia hub; 

2. Expanding the communication network to ensure more equitable access to 
information and services; 

3. Insensifying efforts at bridging the digital divide; and 

4. Developing existing cybercities as well as promoting new cybercenters and 
MSC multimedia applications.  

Apart from that, measures will also be taken to enhance ICT-related skills and 
competencies. Effort will also be made to improve broadband connections so as 
to allow usage of advanced multimedia applications, increase local content 
development and greater e-commerce adoption. 

http://www.msc.com.my/business/Companies_Act.html
http://www.msc.com.my/business/Companies_Act.html
http://www.msc.com.my/government/Goverment.html
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In the years between 2010 and 2020, the ICT development in Malaysia will focus 
on developing Malaysia as a knowledge society. A knowledge society is a society 
in which knowledge becomes major creative force. The establishment of Malaysia 
as a knowledge society is very important in order to enable us to be a leader in 
the knowledge economy. 

The vision for ICT in Malaysia is clearly illustrated in Figure 1.2 below: 

 

 
 

Figure 1.3: The MSC Malaysia Vision 
Source:  MSC Malaysia website 

 

 

1. In your opinion, what is the main reason for the development of
Multimedia Super Corridor? 

2. Explain all seven flagship applications. 

3. What do you understand by „knowledge economy‰? 

4. What is meant by  „knowledge society‰? 

ACTIVITY 1.1 

 

  DEFINITION OF ICT 1.1 

The term Information Technology (IT) was first used in the early 1980s to 
indicate the convergence of computer technology and communication 
technology. In the 1990s, the term Information and Communication Technology 
(ICT) was more widely used to replace IT  which is to give a greater emphasis 
on communication aspect. In Australasia, the term IT&T (Information 
Technology and Telecommunication) is also used instead of ICT. Singapore uses 
the term z„Infocomm‰ for ICT. For some people,  ICT represents Information and 
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Content Technology, to indicate the convergence of Information Technology and 
Content Technology.  

There are a number of definitions of ICT. The most comprehensive one is given 
by British Computer Society as follows: 

 The scientific, technological and engineering disciplines and the management 
techniques used in information handling, processing and disseminating; their 
applications; computers, networking and communication and their 
integration with men and machines; and associated social, economic and 
cultural matter. (British Computer Society) 

The definition of ICT as given above is different from the definition given by 
some American authors. For example, Turban et al defines ICT as 

 Information Technology is an organisationÊs collection of information 
resources, their users, and the management that oversees them; includes the 
IT infrastructure and all other information systems in the organisation.  

We can also get some informal definition of ICT on the web, such as: 

 ICT (information and communications technology - or technologies) is an 
umbrella term that includes any communication device or application, 
encompassing: radio, television, cellular phones, computer and network 
hardware and software, satellite systems and so on, as well as the various 
services and applications associated with them, such as videoconferencing 
and distance learning. ICTs are often spoken of in a particular context, such 
as ICTs in education, health care, or libraries. The term is somewhat more 
common outside of the United States (Whatis.com) 

 ICT is short for Information and Communications Technology; it is the study 
or business of developing and using technology to process information and 
aid communications (webopedia.com) 

Some important milestones in the development of ICT is shown in Table 1.1. 
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ACTIVITY 1.2 

1. Give examples of technologies that can be classified as information
and communication technology. 

2. Search the web to find two more definitions of ICT. 

3. ICT is a convergence of three technologies: computer technology,
communication technology and content technology. Explain each
one of them. 

 IMPORTANCE OF ICT  

Information has been considered the most important asset of an organisation or a 
society. Without proper and sufficient amount of information, an organisation or a 
society will not be able to make the right decision. ICT enables an organisation or a 
society to access large amount of information as well as to communicate and 
transfer information from one place to another at a very rapid rate.  

The development of ICT has introduced  four powerful worldwide changes that 
have altered the business environment. Organisations or societies that do not 
respond to these changes will not be able to survive and prosper in the new 
business environment. These changes are listed in Table 1.2 below. 

Table 1.2: The Changing Business Environment 

New Environment Changes to Business Environment 

Globalisation 

Global  marketplace 
Global  markets 
Global workgroups 
Global delivery systems 
Borderless world 

Knowledge economy 
New product and services 
Time-based competition 
Shorter product life cycle 

Transformation of Business 
Enterprises 

Flatter organisations 
Decentralisation 
EmployeesÊ flexibility 
Location independence 
Empowerment 
Collaborative work and teamwork 

Emergence of the Digital 
Organisations 

Extensive use of digital network 
Digital relationship with customers and suppliers 
Digital management 
Rapid sensing and responding to environmental changes 

1.2 
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Globalisation has created a global marketplace and a global competition between 
organisations. The success of any business organisations today and in the future 
depends on their ability to operate in this global marketplace. ICT provides the 
ability for an organisation to manage and use information, as well as  to 
communicate with various parties  customers, suppliers and distributors all 
over the world, 24 hours a day. ICT also enables business organisations to buy 
and sell their products online, which allows trading to be done more efficiently. 

Business in the twenty-first century operates in knowledge economy or digital 
economy. In this economy, knowledge and information intense products and 
services are becoming key ingredients in creating wealth. In developed countries, 
for example the United States of America, knowledge and information intense 
products and services now contribute 60% of the Gross Domestic Product (GDP) 
and employ nearly 55% of the labour force. In order to be successful in this 
knowledge economy, business organisations must be able to optimise the flow of 
information and knowledge within the organisation as well as to maximise the 
organisationsÊ knowledge resources.   

The current business environment has changed a traditional business 
organisation from a hierarchical, centralised and structured arrangement to a 
flattened, decentralised and  flexible arrangement. The traditional management 
group relies on formal plans, a rigid division of labour and formal rules. The new 
management style relies on informal commitments and network to establish 
goals, a flexible arrangement of teams working in task forces, and a customer 
orientation, in order to achieve coordination between employees. In order for this 
style of management to be successful, it has to be supported by sufficient  ICT 
infrastructure. 

The intensive use of ICT in business organisations has created the concept of 
digital organisations. A digital organisation can be defined as an organisation 
where nearly all of the organisationÊs significant business activities are digitally 
enabled and mediated. In a digital organisation, any piece of information 
required to support key business decisions is available at any time and any 
where in the organisation. 

 

 

ACTIVITY 1.3 

Get more information about knowledge or digital economy by
downloading a copy of an electronic book from  

http://www.milanin.com/members/andrey.golub/files/5/48/E-
economy_factbook_2006.pdf 
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 ICT ARCHITECTURE AND ICT 
INFRASTRUCTURE 

1.3 

It is important for us to differentiate between two important terms: ICT 
Architecture and ICT Infrastructure. We will discuss these terms one by one. 

1.3.1 The Concept of ICT Architecture 

The term „architecture‰ (or physical architecture) is most commonly used to 
describe the way people's current and emerging requirements are combined with 
a knowledge of the surrounding environment, resource availability, various 
constraints and the technologies available to provide a blue print for construction 
of a building. 

The concept of an ICT architecture is similar to the buildingÊs architecture. An 
ICT architecture serves as a broad blue print for acquiring, developing, 
implementing and integrating ICT in order to support the business functions and 
strategies of an organisation. It integrates the information requirements of the 
organisation and all users, the ICT infrastructure and all ICT applications of the 
organisation. 

In designing a physical architecture there are several layers of abstraction that 
need to be distinguished. This is done to maintain an overview of the complexity 
and to maintain an overview of the connections. This zooming in on different 
levels also happens with ICT architecture. We might for example talk about ICT 
architecture at enterprise level, ICT architecture in a project for several ICT 
applications and the architecture of an individual ICT application. 

1.3.2 Documenting ICT Architecture  

ICT architecture of an organisation should be properly documented.  There are 
many ways to describe, present and document ICT architecture. For example, 
different perspectives can focus on:  

(a) Services and processes to be supported. 

(b) Clusters of functionality required. 

(c) Information  and data that must be recorded and exchanged. 

(d) Specific technology products that are deployed and integrated. 

(e) Technical standards for building systems and for interoperability between 
systems. 
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ACTIVITY 1.4 

Go to the following website to obtain an example of an ICT architecture for 
education.  

http://www.becta.org.uk/page_documents/corporate/projects/industry/
vision_ict_architecture.doc 

 

1.3.3 ICT Infrastructure 
The main purpose of an ICT infrastructure is to support and manage all ICT 
resources and ICT services in the organisation. Thus, an organisationÊs ICT 
infrastructure consists of three elements as shown in Figure 1.3. 

 
Figure 1.3: Elements of ICT Infrastructure 

 

ICT resources include: 

(a) Computer hardware, which is the physical equipment used for input, 
processing, storing and output activities; 

(b) Computer software. The first type of computer software is called the system 
software, which consists of computer programs that control the computer 
hardware. The second type of computer software is the application 
software; 

(c) Communication Technology, consisting of both physical devices and 
software, links various computers located at various locations; and 

(d) Data.  

ICT services provide means for utilising all ICT resources available within the 
organisation. Examples of ICT services are e-learning, e-commerce and 
knowledge management.  

ICT management explains how the available ICT resources and ICT services are 
arranged, operated, maintained and managed. 
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1.3.4 Preparing ICT Architecture 
The process of preparing an ICT architecture must start with an ICT planning. 
The ICT planning process starts by getting a holistic perspective on what the 
organisation aims to achieve and how it will do so. The process involves the 
steps shown in Figure 1.4 below. 

 
Figure 1.4: Developing ICT Architecture  

 
The process of preparing ICT architecture involves analysing the organisationÊs 
strategic plan and the current ICT architecture, if it is already available. Based on 
this analysis, ICT Strategic Plan is developed. ICT Strategic Plan is a set of long-
range goals that describes the ICT infrastructure needed to achieve the 
organisationÊs goals. A new ICT architecture is then developed based on the ICT 
strategic plan of the organisation. 

The ICT Strategic Plan must be aligned to the overall organisationÊs strategic 
plan, so that the ICT department and other organisationÊs units are working 
towards the same goals. Achieving this alignment is a difficult and most 
organisations continue to demonstrate a limited actual alignment. 
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  ICT ACQUISITION 1.4 

ICT acquisition is the process of obtaining ICT infrastructure. The acquisition 
issue is complex for various reasons, such as: 

 There is a large variety of computer hardware, communication networks and 
IT applications available; and 

 These computer hardware, communication network and IT applications keep 
changing over time. 

1.4.1 ICT Acquisition Process 

The acquisition process must be based on the organisationÊs ICT architecture. The 
process involves the steps as shown in Figure 1.5. 

 
Figure 1.5: ICT Acquisition Process  

 Analyse and understand the organisationÊs ICT architecture; 

 Develop ICT Operational Plan; and 

 Acquisition process. 

 
The ICT Operational Plan is a clear set of ICT projects that will be carried out by 
the organisation to support ICT Strategic Plan. This plan consists of the following 
elements: 
 Mission statement about the roles and functions of ICT in the organisation; 

 The organisationÊs ICT environment;  
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 Objectives of the ICT functions; 

 Contraints of the ICT functions; 

 Long term ICT infrastructure requirement; and 

 Short term ICT infrastructure requirement  ICT acquisition projects to be 
implemented during the current year. 

 

1.4.2 Evaluating and Justifying ICT Investment 
Justifying ICT investment is done by using cost-benefit analysis. This analysis 
involves activities as described in Figure 1.6. 

 
Figure 1.6: Cost-Benefit Analysis 

One of the major issues is how to determine the cost of IT investment. The 
normal approach is to use the concept called total cost of investment. By using 
this concept, the cost of IT investment is calculated by adding together: 

 The acquisition cost for hardware and software; 

 The operation or maintenance cost; 

 The training cost; and 

 The control cost, such as the cost of standardisation and security control. 

There are a number of values that can be used to measure benefits: 

 Return of Capital Investment; 

 Improvement in efficiency of providing a service; 

 Impovement of customers and partners relationship; 

 Improvement of decision making process; 

 Improvement in employeesÊ satisfaction; and 

 Reduction of defects and rejects. 
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Benefits are more difficult to quantify because most of them are in the form of 
intangible benefits. Most the companies try to measure these benefits by making 
rough estimates of the monetary values for all intangible benefits.  

1.4.3 Strategies for Acquiring ICT Resources 

There are several options for acquiring ICT resources. Some of them are: 

 Buy: Buy the ICT resources implies that the organisation has to put up a high 
initial capital investment in order to pay for these resources. Apart from that, 
these resources need to be maintained. An advantage of the buy option is that 
these resources can be considered as assets and hence can increase the value 
of the organisation. 

 Lease: Instead of buying the ICT resources, organisations can lease these 
resources from ICT leasing companies. Compared with the buy option, the 
lease option can result in substantial cost saving. Furthermore, most of 
leasing agreements include maintenance and this can reduce the a lot of 
overhead especially for smaller organisations. 

 Outsource: The third option is to outsource the ICT services. In this approach, 
all ICT services required by an organisation will be maintained and operated 
by the outsourcing company.   

In the case of software, there is another option available, that is, to develop the 
software. 
 
We will discuss the strategies for acquiring computer hardware in Topic 2. The 
strategy for acquiring the software will be discussed in Topic 3. 
 

 

ACTIVITY 1.5 

1. Find out the cost of ICT investment for your organisation. 

2. List the benefits of ICT implementation for your organisation. 

3. Conduct a cost-benefit analysis for ICT investment for your
organisation. 
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 The term Information and Communication Technology (ICT) was first used 

in the early 1990s to indicate the convergence of computer technology, 
communication technology and multimedia content. 

 ICT enables organisations to access large amount of information at a very 
rapid rate. ICT also helps organisations to extend their reach to faraway 
locations, offer new products and services, reshape jobs and work flows, and 
change the way they conduct business. 

 An ICT architecture serves as a broad blue print for acquiring, developing, 
implementing and integrating ICT in a manner that supports the business 
functions and strategies of an organisation 

 An organisationÊs ICT infrastructure consists of the ICT resources, ICT 
services and ICT management. ICT resources are computer hardware, 
computer software,  communication network, and data. 

 The process of developing an ICT architecture involves a process called the 
ICT strategic planning. The ICT strategic planning process starts by getting a 
holistic perspective on what the organisation aims to achieve and how it will 
do so. 

 ICT acquisition is the process of obtaining ICT infrastructure. 

 

Cost-benefit analysis 

ICT acqusition 

ICT architecture    

ICT infrastructure    

ICT operational plan 

ICT resources      

ICT services 

ICT strategic plan 

Knowledge economy   

Knowledge society   

MSC Malaysia   

Total cost of ownership 
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DISCUSSION 

You need to identify two organisations. 
For each organisation, explain the approach taken by the organisation in 
adopting ICT. You may have to explain the following issues: 

 A summary of the information needs of the functional areas and the 
organisation as a whole. 

 Types of informations systems that are needed. 

 ICT adoption policy of the organisation 

Is there any difference between the two organisations in adopting ICT? 
Which one is better? Give reasons to support your arguments. 
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 INTRODUCTION 

 
Figure 2.1: The first electronic computer: ENIAC 

Source: http://ei.cs.vt.edu/~history/ENIAC.Richey.HTML  
 

In Topic 1 you have learnt about the definition of ICT and the details of it. You 
were exposed to the architecture and infrastucture of ICT. In Topic 2 you will 
now learn about computer hardware; which will describe in detail the computer 
hardware such as the Central Processing Unit (CPU), computer memory, input 
and output peripherals and discover the different types of computer hierarchy.  

TTooppiicc    
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 Computer 
Hardware 

4. Define enterprise storage; 
5. Describe various types of enterprise storage systems; 
6. Explain various types of input and output peripherals; and 
7. Distinguish various types of computer hierarchy. 

LEARNING OUTCOMES 
By the end of this Topic, you should be able to: 
1. List four major components of a computer system; 
2. Describe the function of central processing unit; 
3. Explain various types of computer memory; 

http://ei.cs.vt.edu/%7Ehistory/ENIAC.Richey.HTML
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The first electronic computer was ENIAC, which was successfully developed in 
1945 by  John Mauchly and Presper Eckert is shown in Figure 2.1. However, the 
first known work towards creating a computing machine was done by a Muslim 
scientist by the name of Jamshid al-Kasyi in the 15th century. Jamshid was 
employed as an astronomer by the Ulugh Beg, the ruler of Samarkand.  

It is important to note that the first effort to create an automatic computing 
machine in the modern era was carried out by George Babbage, a professor at 
Oxford University, UK at the end of the 19th century. The Babbage Analytic 
Machine consists of four components: 

(a) The storage; 
(b) The calculating unit; 
(c) Input unit; and 
(d) Output unit. 

After ENIAC, there were a  number of researchers trying to develop better 
computers. One of them was John Von Neumann, a professor of mathematics at 
Princeton Institute of Advanced Studies, who was working on designing a new 
type of computers called IAS. This computer, which was completed in 1952, is 
considered to be the prototype of all subsequent general-purpose computers. The 
architecture of this computer is known as Von Neumann architecture.  

The development of computers is normally described in term of generations as 
shown in Table 2.1. 

Table 2.1: Computer Generations 

Generation Major Development Examples 

0 
(before 1945) 

Mechanical computers Babbage Analytic 
Machine 

1 
(1945-1957) 

Electronic computers by using vacuum tubes ENIAC, EDVAC 

2 
(1958-1965) 

Solid state electronics IBM 7904 

3 
(1965-1971) 

Small and medium scale integrated circuit 
IBM System 360,   
DEC PDP-8 

4 
(1972-1977) 

Large scale integrated circuit 
Development of microprocessors 

IBM System 370 

5 
(1977- now) 

Very Large Scale Integrated Circuit) 
More powerful microprocessors 
Semiconductor memory 

PC 
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 DIGITAL COMPUTERS 2.1 

In the Von Neumann architecture, a computer system consists of the following 
components: 

(a) Central Processing Unit (CPU); 

(b) Primary Storage or Main Memory; 

(c) Secondary Storage; and 

(d) Input and Output Peripherals. 

The main role of a computer hardware is to do computation. The computation is 
done by executing a set of instruction (which is normally called a computer 
program) onto a set of data. Instruction and data are stored in the primary 
storage of the computer system.  During the process of computation, the 
instruction will be taken by the CPU from the primary storage one by one. If an 
instruction requires data, then the data will also be taken from the primary 
storage. 

Since CPU is made up of digital electronic circuit, instructions and data are given 
in the form of binary codes. So the primary storage must store these instructions 
and data in this form. Since this type of computer is based on digital technology, 
it is normally called digital computers.  

The number system that we use in our everyday life is the decimal number 
system. It is based on decimal digits (0,1,2,3,4,5,6,7,8,9). Digital computer uses the 
binary number system , which is based only on two digits, 0 and 1. Information 
in digital computers is coded by using a binary code, which is a string of binary 
digits, for example: 

 00011010010 
 11001100111 
 

One binary digit is called a bit and eight bit is called a byte. A binary code that 
can be processed at a time by a CPU is called a word. A word length is the 
number bits in a binary code. Different CPU will have different word length. 
For example,  a CPU with word length of 8 can process 8 bits a time. This type 
of CPU is called an 8-bit CPU. 
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 PRIMARY STORAGE 2.2 

Primary storage is the part of a computer system that is used for storing data and 
instruction. It stores three types of information: 

 Data to be processed by the CPU; 

 Instructions for the CPU; and 

 Operating System. 

2.2.1 Types of Primary Storage 

There are two types of primary storage: RAM and ROM. 

RAM is an abbreviation for Random Access Memory. This is a type of primary 
storage that allows its content to be read and write. In earlier computers, RAMs 
were made up of an array of ferromagnetic loops referred to as cores. Today, 
most of the RAMs are in the form of semiconductor chip. Two types of 
semiconductor RAM are: 

 Dynamic RAM (DRAM); and 

 Static RAM (SRAM). 

 
Figure 2.2: An Example of Semiconductor RAM 
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A conductor is a type of element that can transmit electrical signal. An insulator 
is the one that resists the transmission of electrical signal. An example of a 
conductor is gold and copper, while carbon is an example of resistor. 
Semiconductor is a type of chemical elements whose electrical conductivity is in 
between that of a conductor and insulator. An example a semiconductor element 
is silicon and germanium. 

Since the 1950s, scientists have found that seminconductor elements can be used 
to  develop electronic components such as transistors, diodes, resistors and 
capacitors. Later, semiconductor elements were used in developing integrated 
circuit, that consists of a large number of transistors. The integrated circuit is also 
known as semiconductor chip (or chip for short).  

SRAM and DRAM are examples of semiconductor RAM. 

RAM is temporary and volatile. The contents in RAM will be lost if the electrical 
supply is turned off. ROM (Read Only Memory) is a type of primary storage that 
can retain instructions and data even when the power to the computer is turned 
off. It is normally used to store instructions that are needed for starting a 
computer after it has been shut off. In the early days, instruction and data are 
stored in ROM when the chip is manufactured. However, nowadays, it is 
possible for us to change the content of ROM. There are a number of diffrent 
types of ROM. Some of them are: 

 PROM (Programmable ROM); 

 EPROM (Erasable and Programmable ROM); and 

 EEPROM (Electrically Erasable and Programmable ROM). 

Apart from RAM and ROM, there is another type of primary storage, which is 
called cache memory. Cache memory is a high-speed memory that is used to 
temporarily store blocks of data taken from RAM or ROM. Cache memory is a 
place closer to the CPU, and thus it is faster than RAM or ROM. 

2.2.2 Memory Capacity 

SELF-CHECK 2.1 

Most of our computers at home has a memory capacity of 1 Meg.  

What does it mean by 1 Meg? 

 

 

 

 

 

Memory capacity is the amount of instructions and data that can be stored in a 
pimary storage. It is measured in term of bytes and one byte is equal to 8 bits. So: 
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 1 Kilobyte (normally written as 1 KB) is approximately equal to 1,000 bytes. 
In actual fact I KB = 210 bytes. 

 1 Megabyte (normally written as 1 MB and read as 1 Meg) is approximately 
equal to 1,000,000 bytes. In fact 1 MB = 210 x 210 bytes = 220 bytes. 

 1 Gigabyte (normally written as 1 GB and read as 1 Gig) is approximately 
1,000,000,000 bytes. 

 1 Terabyte (normally written as 1 TB and read as 1 Tera) is approximately 
1,000,000,000,000 bytes. 

 CENTRAL PROCESSING UNIT 2.3 

The Central Processing Unit (CPU) is the part of a computer hardware that does 
the actual computation. CPU is a complex electronic circuit. In general, there are 
two types of CPU:  

 CISC (Complex Instruction Set Computer), which provides programmers 
with many instruction and each instructions is supported by a special 
purpose circuit.  

 RISC (Reduced Instruction Set Computer), which is less complex and hence 
less expensive than CISC. The drawback of RISC processor is that it places 
extra demands on programmers, who must consider how to get complex 
results by combining simple instructions. 

2.3.1 Components of CPU 

CPU  is composed of several distinct parts as shown in Figure 2.3: 

 
Figure 2.3: Components of a CPU 

Source:  http://www.pcper.com/images/reviews/514/cpusocket1.jpg 
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 Control Unit (CU), which is responsible for controlling the process of 
computation. 

 Arithmetic and Logic Unit (ALU), which is responsible for performing 
arithmetic and logic operations. 

- Aritmetic Operations: addition, substraction, multiplication, division 

- Logic Operations: and, or, not 

 Registers, which are high-speed storage areas that store temporary results 
and certain control operations. Some of these registers are: 

- Program Counter (PC), which points to the next instruction to be 
executed. 

- Instruction Register (IR), which holds the instruction currently being 
executed. 

- Internal registers are registers that can be used to store data that are 
needed for executing instructions. 

2.3.2 Logic Design 

Since instruction and data manipulated by CPU are stored as binary strings, 
arithmetic and logic operations in a CPU is also based on binary representation. 
These operations are normally presented in the form of truth table. Three basic 
binary operations are AND, OR and NOT, which are represented by a truth table 
as shown in Table 2.2. 

Table 2.2: Truth Table for basic binary operations 

X Y X AND Y X OR Y NOT X 
0 0 0 0 1 
0 1 1 0 1 
1 0 1 0 0 
1 1 1 1 0 

 
To simplify the design of an electronic circuit, each of these operations is 
represented by using a special circuit called logic gates. There are three basic 
binary logic gates, one for each basic binary operation. The symbols for these 
logic gates are shown in Figure 2.4. These logic gates can be implemented by 
using basic electronic components such as transistors and capacitors. 
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Figure 2.4: Three basic logic gates 
 
To implement arithmetic and logic operation, we have to represent the operation 
by using a truth table. For example, simple one bit binary addition can be 
represented as truth table shown in Table 2.3. 

Table 2.3: A truth table for a simple one bit binary addition 
X Y X + Y 
0 0 0 
0 1 1 
1 0 1 
1 1 0 

 

Based on the truth table, the logic circuit for this operation can be designed by 
using logic gates as shown in Figure 2.5. 

 

 

 

 

 

 

 
 

Figure 2.5: Logic circuit for one bit binary addition 
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If you are interested to know more about logic design, you can refer to other 
books on Basic Electronics and Logic Design. 

2.3.3 Instruction Execution 

Instructions given to CPU are very simple. Examples of these instructions are: 

 Move a content from a memory location to a register; 

 Add the content of a register with the content of another register; and 

 Store the content of a register to a memory location. 

These instructions are called the machine language of the CPU. Each CPU will 
have different machine languages, although most CPUs support similar type of 
instructions. Since CPU operates by using binary numbers, machine language 
instructions are also stated in binary representation.   

Most machine language instruction consists of two parts: operand and 
arguments. For example the machine language instruction for a 8-bit CPU for 
moving a content from a memory location to a register may be given as 

0100 0001 

In this case 0100 is operand code for „move‰, while 0001 is the code for a given 
register. 

CPU executes each instruction in a series of steps as shown in Figure 2.6: 

1. Control Unit (CU) will fetch the next instruction from the primary storage 
into the instruction register (IR); 

2. It will then change the program counter (PC) so that it points to the next 
instruction to be executed; 

3. The type of instruction in IR will then be determined.; 

4. If the instruction uses data in memory, the location of the data is 
determined and fetched into internal CPU registers; 

5. ALU will then execute the instruction; 

6. The result of the execution is stored; and 

7. Go to step 1 to begin executing the following instruction. 
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Figure 2.6: How the CPU executes an instruction 

 
Since the process of instruction execution goes on in a cycle, it is normally called 
the machine instruction cycle. This cycle occurs more than millions of times per 
second. The frequency of this cycle is measured in Hertz (Hz). 

 A 1 KHz (Mega Hertz) CPU is a CPU with 1,000 instruction cycles in a 
second. 

 A 1 MHz (Mega Hertz) CPU is a CPU with 1,000,000 instruction cycles in a 
second. 

 A 1 GHz (Giga Hertz) CPU is a CPU with 1,000,000,000 instruction cycles in a 
second. 

2.3.4 Microprocessors 

In the early days, a CPU is large and is normally stored in a box. Nowadays, a 
CPU can be manufactured into a single chip. This type of CPU is called a 
microprocessor. The first microprocessor was produced by Intel Incorporation in 
1971, called Intel 4004, which is a 4-bit CPU. This type of microprocessors were 
used in electonic calculators. Later, Intel produced  more sophisticated 
microprocessors. Examples of microprocessor chips produced by Intel are given 
in Figure 2.7. 
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(a)                                                                   (b) 

 

 

 

 

 

 

 

Figure 2.7: (a) Intel 4004  (b) Intel Pentium 
 
The development of Intel microprocessors is given in Figure 2.8. As we can see 
from Figure 2.8, innovation in microprocessor designes has continued to produce 
more and more powerful microprocessors. The rapid development in the 
capability of microprocessors had been predicted by Gordon Moore, a co-
founder of Intel. In 1965, Moore stated that microprocessor complexity would 
double approximately every two years. Another interesting feature about 
microprocessor is that, although its speed and performance has increased 
drastically, its price has dropped. The drop in the price of microprocessors has 
enabled computers to be sold at a cheaper price. 
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Figure 2.8: Development of Intel microprocessors  

Year

1970

1980

1990

2000

1971: Intel 4004, 4 bits, 108KHz

1972: Intel 8004, 8 bits, 108KHz

1974: Intel 8080, 8 bits, 2MHz

2000: Intel Pentium IV, 64 bits, 1.3-1.8GHz

1999: Intel Pentium III, 64 bits, 450-600MHz

1978: Intel 8086, 16bits, 5-10MHz

1982: Intel 80286, 16 bits, 6-12.5MHz

1985: Intel 80386, 32 bits, 16-33MHz

1989: Intel 80486, 32 bits, 25-50MHz

1993: Intel Pentium, 32 bits, 60-166MHz

1997: Intel Pentium II, 32 bits, 200-300MHz

 

Apart from Intel, there are other microprocessor manufacturers. Some of them 
are AMD (Advanced Micro Devices), IBM and Motorola. 

 

 

Go to the web sites of major microprocessor manufacturers:  

1. Intel (www.intel.com); 

2. Motorola (www.motorola.com); and  

3. AMD (www.amd.com) to obtain the latest information about their 
products. 

Make a comparison about products from different manufacturers in term 
of performance and costs. 

ACTIVITY 2.1 
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  SECONDARY STORAGE 2.4 

The amount of instruction and data that can be stored by primary storage is 
limited. To store a very large amount of data, most computer systems use 
secondary storage. Secondary storage is not volatile and is cheaper than primary 
storage. 
 
There are three different types of secondary storage: magnetic media, optical 
media and flash memory. 

2.4.1 Magnetic Media 

Magnetic tape is one of the oldest types of magnetic media. However, it is still 
being used because it is cheap and can handle a large amount of data. The most 
popular usage of magnetic tape is to backup information that must be 
maintained by an organisation. To read informatiom from a magnetic tape 
requires a special equipment called the tape reader. The picture of a magnetic 
tape is shown on Figure 2.9. 
 

 
Figure 2.9: Magnetic tape  

 
To read informatiom from a magnetic tape requires a special equipment called 
the tape reader. The picture of a tape reader is shown in Figure 2.10. 
 
 
 
 
 
 
 



    TOPIC   2    COMPUTER HARDWARE  29 

 
Figure 2.10: Tape reader 

 
Magnetic disks, called hard disks, are the most commonly used secondary 
storage, because of their low cost, high speed and large storage capacity. There 
are a few types of magnetic disks: 

 Fixed disks. 

 Portable disks. 
 
Magnetic diskettes, or floppy disks, is similar to hard disks, except that they are 
slower and have less capacity.  

2.4.2 Optical Media 

Optical storage systems are cheap and can be used to store large amounts of data. 
This type of storage does not store data via magnetism. Instead, data is recorded 
by using pinpoint laser beam that burns tiny hole into the surface of a reflective 
plastic platter. Data is read by another laser installed in the optical disk drive that 
shines on the surface of the disk.  

Examples of optical storage are:  

 CD-ROM (Compact Disk  Read Only Memory); 

 DVD-ROM (Digital Video Disk  Read Only memory); and 

 FMD-ROM (Fluorescent Multilayer Disk  Read Only memory). 

2.4.3 Flash Memory 

Flash memory is a type of rewriteable ROM that can be used to store data. This 
type of storage is normally used in the form of flash card. This card has only a 
limited amount of stirage capacity. However, it is compact and portable, and is 
now being used to replace magnetic diskette. 
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2.4.4 Enterprise Storage Systems 

Enterprise storage systems are used by many companies to store large amounts 
of data. This type of storage systems provide large amount of storage, high-
performance data transfer, protection againts data loss and sophisticated 
management tools. 

There are three types of enterprise storage systems: 

 RAID (Redundant Arrays of Independent Disks); 

 SAN (Storage Area Network); and 

 NAS (Network-Attached Storage). 

RAID is an enterprise storage system that links a number of standard hard disks 
to a specialised processor. This processor enables data to be written redundantly 
to more that one disk at the same time. This approach will give a protection 
againt data loss due to the failure of a single disk. There are various levels of 
RAID, such as:. 

 RAID 0 distributes data across several disks in order to improve speed and to 
get full capacity. The disadvantage of this approach is that all data on all 
disks will be lost if any one disk fails. 

 RAID 1 uses two (possibly more) disks. Each disk stores the same data so that 
data is not lost as long as one disk survives. The disadvantage of this 
approach is that the total capacity of the array is just the capacity of a single 
disk.  

 RAID 5 combines three or more disks in order to protect data against loss of 
any one disk. The disadvantage of this approach is that the storage capacity 
of the array is reduced by one disk. 

SAN is an architecture for building special networks that allows rapid access to 
storage devices. The main disadvantage of SAN is the cost, which is considered 
to be too expensive for small and medium size organisations. 

NAS is a type of storage device that can be attached to the network point. 
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ACTIVITY 2.2 

Get the maximum storage capacity of the following types of secondary 
storage: 
 Magnetic disk; 

 Magnetic diskette; 

 CD-ROM; 

 DVD-ROM; 

 Flash memory; 

 RAID; and 

 NAS.

 COMPUTER HIERARCHY 2.5 

Nowadays, there exists a large number of computers of different sizes and 
capabilities. These computers can be classified into six categories: 
supercomputers, mainframes, minicomputers, workstations, microcomputers 
and computing devices.  

2.5.1 Supercomputers 

The term supercomputer is normally refered to the type of computer that has the 
fastest computing engine at a particular time. It generally operates four to ten 
times faster that the next most powerful computer class, the mainframe 
computer. It is normally run for aerospace, automotive, military and scientific 
applications, although its use in commercial application has been increasing. 
Supercomputers are also used for weather forecasting and seismic analysis.  

The first supercomputer was produced in 1960 for the Department of Defence, 
United States. Currently, leaders in development of supercomputers include:  

 Cray Research Inc, which produces Cray Supercomputer. 

 Thinking Machines Corporation, which produces the Connection Machine. 

 Fujitsu, such as Fujitsu FX1. 

 Hitachi, such as Hitachi SR2201. 

Hitachi's SR2201 series of supercomputers are available in two models: Compact 
and High-end. The SR2201 High-end model ranges from 32 up to a maximum of 
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2,048 processors, while Compact model ranges from 8 up to a maximum of 64 
processors. The pictures of the two models are shown in Figure 2.11. 

(a) 

 

 

 

 

 

 

 

 

(b)                                                         

 

 

 

 

 

 
Figure 2.11: (a) SR2201 Compact Model  (b) SR2201 The High-end Model 

2.5.2 Mainframe Computers 

Mainframe computers are widely being used by large enterprises or extensive 
computing applications that are accessed by thousands of users. Examples of 
mainframe applications are university studentÊs information systems, corporate 
payroll systems and airline reservation systems.  

The first mainframe computer is UNIVAC 1 which was produced in 1951. In the 
sixties and seventies main manufacturers of mainframe computers were IBM, 
Burroughs, UNIVAC, NCR, Control Data, Honeywell, General Electric and RCA. 
Manufacturers outside the USA were Siemens and Telefunken in Germany, ICL 
in the United Kingdom, and Fujitsu, Hitachi, Oki, and NEC in Japan. IBM was 
the most dominant manufacturer during this time. The list of mainframe 
computers produced by IBM is given in Table 2.4. 
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http://en.wikipedia.org/wiki/NEC
http://en.wikipedia.org/wiki/Japan
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Table 2.4: IBM mainframes in the 1960s and 1970s 

Year Model 

1959 IBM 1401 Data Processing System 

1960 
Introduction of the large-scale 7000 series, the most 
powerful scientific computer designed up to that 
time. 

1962 

IBM 1440 Data processing System and IBM 7094 a 
powerful system widely used in the aerospace 
industry and for scientific computing in research 
laboratories around the world. 

1964 IBM System/360 

1970 IBM System/370 

 

In the 1980s, shrinking demand and tough competition caused a shakeout in the 
mainframe market. However, that trend started to turn around in the late 1990s 
as mainframes started to be utilised as large data servers. To meet this demand, 
IBM IBM rolled out the eServer zSeries 990 as the world's most sophisticated 
server in May 2003.  

In the old days, mainframe computers are connected to hundreds of dumb 
terminals. Nowadays, most mainframe computers are used as powerful servers 
connected to hundreds of microcomputers. So, apart from the host processor, a 
mainframe computer is usually composed of at least two additional processors: 

 A front-end processor is responsible for handling communication with all 
remote computers connected to the mainframe computer system. 

 A back-end processor is used to handle data retrieval operation. 

2.5.3 Minicomputers 

Minicomputers are relatively small and inexpensive computers that perform the 
same functions as mainframe computers, but with limited capabilities. This type 
of computer is used to acomplish specific tasks such as process control and for 
scientific and engineering applications.  

The first minicomputers was pdp-1 produced by Digital Equipment Corporation 
(DEC) in 1957. However, a more popular DEC minicomputers was pdp-11 
produced in the middle of 1960s. A picture of pdp-1pp minocomputer is shown 
in Figure 2.12. 
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Figure 2.12: pdp-11 minicomputer 

 
The current market leader for minicomputers is IBM AS/400. This model was 
introduced by IBM in October 1978 as a minicomputer for general business and 
departmental use. In the year 2000, IBM has rebranded this product as eServer i 
Series and then rebranded that again as IBM System i in 2006. In 2008, it was 
again rebranded into IBM Power System. 
 
Another popular minicomputer is Sun Computers which are widely used as e-
mail and web servers.  

2.5.4 Workstations and Microcomputers 

Workstations are powerful single user computers that are normally used to run 
intensive scientific and engineering applications. Some of these applications are 
engineering design, medical imaging, scientific visualisation and 3D animation. 

Microcomputers are the most popular single user computers. They can be 
divided into three types: 

1. Desktop Personal Computer (PC); 

2. Thin-client systems; and 

3. Laptop and Notebook Computers. 

Microcomputers were produced since the middle of 1970s. The first successful 
microcomputers were Apple II. The success of Apple has encouraged IBM to 
introduce its own microcomputer, called IBM PC in 1981, using Intel 
microprocessors 8086. The next generation of microcomputer was called IBM 
PC/AT which used Intel microprocessor 80286. In 1987, IBM decided to stop 
producing IBM PC. However, other manufacturers continued to produce PC 
based on the original design of IBM PC. Since then the development of PC 
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follows closely the development of Intel microprocessors, and it is also known 
based on the type of microprocessors used in the PC.  

Alternative to PC is Apple computers. One of the most popular type of Apple 
computers is Apple Macintosh. Apple Computer, IBM and Motorola joined 
together to develop another type of microcomputer called  the PowerPC. 

Most microcomputers are designed by using the concept of motherboard. A 
motherboard provides the electrical connections by which the other components 
of the system communicate. It also hosts the central processing unit, and other 
subsystems and devices. Modern motherboards include, at a minimum: 

 Slots for one or more microprocessors;  

 Slots for the system's main memory; 

 A chipset which forms an interface between the CPU's front-side bus, main 
memory, and peripheral buses; 

 Non-volatile memory chips containing the system's firmware or BIOS; 

 A clock generator; 

 Slots for expansion cards; and 

 Power connectors, which receive electrical power from the computer power 
supply and distribute it to the CPU, chipset, main memory, and expansion 
cards.  

Figure 2.13 shows an example of a motherboard. 

 
Figure 2.13: An example of a motherboard 
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2.5.5 Computing Devices 

Computing devices refer to smaller and mobile computers. Some of these 
computing devices are: 

 Personal Digital Assistants (PDA); 

 Smartphones; 

 Wearable Computers; and 

 Smart Card. 

PDA is also called handheld computers. Most PDAs now are also equipped with 
Internet access capability. Smartphones are mobile phones which are equipped 
with some computing capabilities. 

Wearable computers are small computers that can be worn and used on the 
body. An even smaller computer is a smart card. This card contains a small 
processor and memory that allows it to be used as personal identification card 
(for example MyKad) and bank card. All  credit cards are now produced in the 
form of smart cards. 

 

ACTIVITY 2.3 

Determine which type of computer is suitable for the following 
activities: 
 Controlling a space shuttle; 
 Controlling an aeroplane; 
 A meter reader; 
 Controlling a scientific experiment; 
 Document preparation; 
 e-mail server; 
 Weather forecast; and 
 Teaching of computer programming. 

 INPUT AND OUTPUT PERIPHERALS 2.6 

Computers communicate with the outside world through input and output 
peripherals. Two types of input devices are: 

1. Human data entry devices; and 
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2. Source data automation devices. 

Some of these input devices is listed in Table 2.4. 

Table 2.4: Some input and output devices 

Type Device 

Keyboard 

Mouse 

Touch pad 

Joystick 

Scanner 

Monitor 

Printer 

Plotter 

Human Data Entry Devices 

Touch screen 

Point of sales terminals 

Barcode scanner 

MyKad Reader 

Optical character recognition 

Sensors 

Source Data Automation 

Camera 

 
The output peripherals include devices such as monitor, printers, plotters and 
voice output devices. 

Figure 2.14 shows typical input and output peripherals for a personal computer 
system. 

 
Figure 2.14:  A Personal Computer System 
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EXERCISE 2.1 

1. Give two examples of human data-input devices and source-data 
automation devices. 

2. List three common input devices and three common output 
devices. 

3. List input and output devices for a multimedia computer system. 

 SELECTING COMPUTER HARDWARE 2.7 

Selecting computer hardware is a very difficult task since it involves heavy 
capital investment. The first task in selecting computer hardware is to do a 
thorough requirement analysis. Since computer hardware technology changes 
very fast, it is important that the selection is done based on the immediate need 
of an individual or an organisation. 

Types of computer hardware that are normally required can be divided into two 
categories: individual support and organisational support. 

Individual employees would normally need the following items: 

 A desktop or notebook PC; 

 A printer; and 

 A scanner. 

In some organisations, a printer is shared between a number of employees. 
Depending on the types of activities to be carried out, most organisations are 
now using laser printers since they are capable of producing high quality print 
output. Since most organisations are now moving towards distributing 
information electronically, most of them are also providing scanners to some of 
the employees. By using scanners, hardcopy documents can be scanned and 
distributed online. Plotters are optional devices depending on the nature of the 
business of the organisation. 

Mobile devices can be provided some employees, especially those who are 
always on the move,. The mobile devices allow these employees to continue 
working while on the move.  
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Most organisations need to be equipped with servers. These servers can be 
classified as: 

 Data server; 

 Mail server; 

 Web server; and 

 Application server. 

The type of computers to be used as servers depend on the size of the 
organisation as well as the amount of activities involved. For example, a small 
organisation may only require a PC-based server. Bigger organisations may have 
to use minicomputers or mainframe computers as their servers. 

Most organisations buy the hardware needed to support the work for individual 
employees. However, many smaller organisations choose either leasing or 
outsourcing for the servers. 

 
 Computer systems have four major components: the (i) central processing 

unit (CPU), primary storage or main memory (iii) secondary storage, and (iv)  
input and output peripherals. 

 There are three types of primary storage: (i) Random Access memory (RAM), 
(ii) Read Only Memory (ROM) and (iii) cache memory. 

 Secondary storage can be divided into magnetic media, optical media and 
flash memory. 

 Enterprise storage systems is an independent, external system that include 
two or more storage systems. 

 Input devices can be divided into two categories: (i) human data entry 
devices and (ii) source data automation devices. Some of the output devices 
are monitors, printers, plotters and voice output devices. 

 Computers can be divided into six different categories: (i) supercomputers, 
(ii) mainframes, (iii) minicomputers, (v) workstations, (vi) micorcomputers 
and (iv) computing devices. 

 Selecting computer hardware is a very difficult task since it involves heavy 
capital investment. 
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Central processing units  

Enterprise storage systems   

Mainframes    

Minicomputers 

Mobile devices 

PDA 

Personal computers 

RAM   

ROM   

Smart card 

Supercomputers                                    

Workstations 

 
 

 

1. If you are a companyÊs IT manager, what is the most suitable type 
of computer that is suitable for your organisation? Why? 

2. What are the main factors you would consider when selecting 
secondary storage media for your company? 

3. The general trend in computer technology has been towards faster 
and powerful computers, while at the same time the hardware is 
getting smaller and cheaper. Do you think that there will be a 
limit to this trend? Justify your answer. 
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Computer 
Software 

4. Describe what is meant by application software; 

5. Explain major types of application software; 

6. Explain the role of middleware and enterprise software; and 

7. Describe three methods for acquiring computer software. 

 LEARNING OUTCOMES 
By the end of this Topic, you should be able to: 

1. Define what is meant by computer software; 

2. Explain the types and roles of operating systems; 

3. Explain other types of  system software; 
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After learning about hardware letÊs now discuss about another component called 
software. The software is an important component of a computer system.. 
Without software, a computer is useless and cannot be used for any meaningful 
activities. 

Computer software can be divided into two classes as shown in Fiogure 3.1: 

 Application software: A set of computer software to perform specific task 
or a business process. Examples of application software include word 
processing software, computer aided design software, studentsÊ 
information system, payroll system and games software. 

 System software: This is the type of software that acts as intermediaries 
between the hardware and the application software. System software 
includes operating systems, language translators, utility programs and 
performance monitors. 

 
 

Figure 3.1: Classification of computer software 
 
Computer software is different from computer hardware since it is written 
instead of manufactured. The process of writing a computer software is called 
computer programming. The person who is responsible for developing computer 
software is called the software engineer or computer programmer. The process of 
developing a computer software will be discussed in Section 3.7.3. 
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SELF-CHECK 3.1 

 OPERATING SYSTEMS 3.1 

1. What is the type of operating system used in your personal
computer? 

2. List four application software available in your personal
computer. 

Operating system is the software that supervises the overall operation of a 
computer system. The main function of an operating system is to provide a 
virtual machine that is easier to use and hide all the complexity of the underlying 
computer hardware as shown in Figure 3.2.  

 
Figure 3.2: Operating System and Computer Hardware 

 
This virtual machine environment is: 

 Providing an interface between the user and the computer hardware. When a 
user uses a computer system, he is not really interacting with the computer 
hardware, but rather he is interacting with the operating system. 

 Managing all of the computer resources such as CPU, primary storage, 
secondary storage and Input-Output Peripherals. 

Two most important operating systems are UNIX and Microsoft Windows. UNIX 
is a dominant operating system on high-end workstations and servers, while 
Microsoft Windows operating system is widely used on personal computers 
(PC). The third operating system is LINUX, which is similar to UNIX but is 
meant for personal computers. Another operating system that is also popular 
nowadays is the OSX which is the operating system for Macbook computers. 
OSX is also based on UNIX operating system. 
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3.1.1 Interacting With An Operating System 

There are two ways for interacting with an operating systems: 

1. Command Line Interface (CLI); and  

2. Graphical User Interface (GUI). 
 

In CLI user interface, commands are given by typing the text. For example: 

$ erase xyz 

is a Microsoft Windows command for removing a file „xyz‰. The symbol $ at the 
beginning is called a prompt, which indicates that the operating system is now 
ready to accept a new command from the user. To interact with Microsoft 
Window by using CLI user interface, we have to select the command prompt, 
and you will be given a window as shown in Figure 3.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Interacting with Microsoft Windows through CLI user interface 
 

In GUI user interface, commands are given by pointing at icons or menus 
provided by the system.  
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3.1.2 Files, Processes and Virtual Memory 

Files and processes are two important resources of a computer system. These two 
resources, however, are both physical resources but virtual resources created by 
the operating system.  

Files enable us to store information in a computer system in an organised 
manner. Each file has a file name which is a string of characters. Some of the 
functions provided by the operating system for file handling are: 

 Rename files 

 Remove files 

 Edit  and update files 

 Display the content of a file 

 Protect files 

Since there are a lot of files in a computer system, these files can be organised 
into directories. Different operating systems organise directories in different 
ways. It is possible to have single-level directory, two-level directory or multi-
level directory systems as shown in Figure 3.4. 

 

Figure 3.4: Different types of directories 
 
A process is created by executing a program on a CPU. In the earlier version of 
the operating system, only one process can run a CPU. However, with the 
introduction of faster hardware, many processes can run on a single CPU at the 
same time. The management of many processes at one time is called multitasking 
or multiprogramming. In this environment, a process is executed until an 
interruption occurs, for example, if the process requests for input. While the 
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input is handled, another process is selected and executed. The task for choosing 
the next process to run on the CPU is done by a component of the operating 
system, known as the scheduler.  

So in this environment, a process can be in various states as shown in Figure 3.5  

 

Figure 3.5: Process States 
 

Since the switching among these processes occur so rapidly, they appear to be 
executing at the same time. 

The third type of resources provided by most operating systems is the virtual 
memory. This virtual memory allows processes to have access to larger memory 
than is actually provided by the main memory. 

3.1.3 Example 1: UNIX Operating System 

In the early days of computers, each computer system has its own operating 
system. Examples of these operating systems are given in Table 3.1. 

Table 3.1: Some old operating systems 

Machine Operating Systens 

IBM 360 System/360 

IBM AS/400 OS/400 

DEC PDP-11 DEC OS 

Honeywell Honeywell Operating System 
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However, things have changed after 1970, with the introduction of UNIX 
operating system.  

The history of UNIX started in 1969 when Ken Thompson, one researcher at Bell 
Lab, wrote an operating system for PDP-7 minicomputer. One of the other 
researchers at Bell Lab, Brian Kernighan, called it UNICS (Uniplexed Information 
and Computing Services), in contrast to MULTICS (Multiplexed Information and 
Computing Services). The name was later respelled as UNIX. Ken Thompson was 
soon joined by Dennis Ritchie, who was the designer of C programming 
language.  The original contributors of UNIX are shown in Figure 3.6. 

 

 

 

 

 

 

Figure 3.6: Three original contributors of UNIX 
 
Three of them, and later supported by other researchers at Bell Lab, developed 
the improved version of the  UNIX operating system. There were two major 
developments at that time. First, UNIX was moved from PDP-7 to more modern 
PDP-11/20 and later PDP-11/45. The second development was the use of C to 
rewrite the entire UNIX operating system. 
 
Since Bell Lab is a subsidiary of AT&T, it has not been allowed to market UNIX 
operating system, due to an agreement made between AT&T and IBM. Thus 
UNIX was given for free to institutions of higher learning. Since most university 
computer science departments use PDP-11, UNIX was quickly accepted and used 
as the operating system.  
 
After AT&T was broken up in 1984 by the US government, the company was able 
to setup a computer subsidiary, called UNIX Lab. AT&T released its first 
commercial UNIX product, called System III, and later System V. In 1993, AT&T 
decided to sell UNIX Lab to Novell. Novell then sold it to Santa Cruz Operation 
in 1995. 
 
Apart from AT&T, there are other institutions and companies that were involved 
in developing UNIX. One of them was University of California at Berkeley who 
developed a version of UNIX called BSD UNIX. Other computer companies also 
developed its own version of UNIX. Thus we have operating systems which are 
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similar to UNIX but have different names such as AIX, HP-UX, HI-UX and 
SunOS. By late 1980s, there was an effort led by IEEE Standard Board to 
standardise UNIX. Hundreds of people from industry, academic and 
government took part in the work work. However, a group of vendors led by 
IBM, DEC and Hewlett-Packard, set up a consortium known as OSF (Open 
Software Foundation) to produce a system that met IEEE standards, but also 
contained a large number of additional features, such as a windowing system 
(X11), a graphical user interface (MOTIF) and distributed computing 
environment (DCE). 
 

 

ACTIVITY 3.1 

Find out the UNIX commands to do the following tasks: 

 Edit a file; 

 Display the content of a file; 

 Change the file name; 

 List all files in a directory; 

 Remove a file from a directory; and 

 Change from directory to another directory. 

3.1.4 Example 2: Microsoft Windows 

When IBM introduced IBM PC in 1981, it came together with MS-DOS, an 
operating system developed by Microsoft Incorporation. MS-DOS was very 
simple and only supported a single process, which means that only one program 
can run at one particular time. The user interface to this operating system is 
based on command line interface. A brief history of MS-DOS is given in Table 
3.2. 
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Table 3.2: A brief history of MS-DOS 

Year Event 

1981, August MS-DOS 1.0 was released. 
1982, August MS-DOS 1.25 was released. 
1983, March MS-DOS 2.0 was released. It provided 

support for IBM 10 mbyte harddisk, 
directorys and DD 5.25" floppy disk drives 
with up to 360 kbyte 

1984, March Microsoft introduced MS-DOS 3.0 and later 
MS-DOS 3.1 for networks. 

1986, April MS-DOS 3.2 was released April, 1986. 
1987, April MS-DOS 3.3 was released April, 1987. 
1988, July MS-DOS 4.0 was released. It provides XMS 

support, partitions with up to 2 gbyte, 
graphical shell, bug fixes 

1991, June MS-DOS 5.0 was released. This version 
allowed the use of HMA and UMA memory 
for DOS itself and TSRs and Treiber (Memory 
area from 640 kbyte to 1024 kbyte).  

1993, August MS-DOS 6.0 was released. 
1993, November MS-DOS 6.2 was released. 
1994, March MS-DOS 6.21 was released. 
1994, April MS-DOS 6.22 was released. 
1995, Aug MS-DOS 7.0, MS-DOS component for 

Windows 95. 
2000 MS-DOS 8.0, MS-DOS component for 

Windows ME, last MS-DOS version. 
 

As early as 1985, Microsoft decided to give MS-DOS a graphical user interface, 
which is called Microsoft Windows. The earlier versions of Windows were not 
very successful. The first successful Windows was Windows 3.1 for 386 
machines, that was released in 1990. The next release of Windows was Windows 
95 followed by Windows 98. One of the most interesting innovations in this 
operating system is plug-and-play capabilities. Plug-and-play is a feature that 
allows new hardware attached to the computer system to be automatically 
recognised and supported. 

By the late 1980s, Microsoft was also involved in developing a new operating 
system for 32 bit machines. This project was headed by David Cutler, one of the 
key designers of DECÊs VMS operating system. The new operating system, called 
Windows NT 3.1, was released in 1993. The next release was Windows NT 4.0 in 
1996. 

http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/comp/msoft.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
http://www.computerhope.com/msdos.htm
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In 1999, Microsoft decided to combine Windows 98 and Windows NT into a 
single operating system called Windows 2000. This new operating system is 
basically Windows NT 5.0 with Windows 98 user interface. It also supports some 
features that are popular such as plug and play (P&P) and power management. 
Since then this operating system has been upgraded into Windows XP and now 
Windows Vista. 

 

ACTIVITY 3.2 

1. List ten MS-DOS commands 

2. List similarities and differences between Windows 95, Windows 98, 
Windows XP and Windows Vista. 

3. Explain the concept of „plug-and-play‰. 

3.1.5 Example 3: Linux Operating System 

Linux is another operating systems that can be used for personal computers. It 
was developed by a Finnish student, Linus Torvalds. The first version of Linux 
was released in 1991. The major release of Linux was version 1.0, issued in 1994. 
By this time, a vast amount of UNIX software was ported to Linux, including 
over 1000 utility programs and X Windows. Many different graphical user 
interfaces have also been written for Linux. One of them is called K Desktop 
Environment or KDE (http://www.kde.org). A snapshot of GUI Interface 
provided by KDE is shown in Figure 3.7. 

 
Figure 3.7: A snapshot of KDE GUI Interface 

http://www.kde.org/
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Linux is very popular due to its business model. It is a free software. It can be 
downloaded from various sites on the Internet. Linux is also considered to be the 
foundation of Open Source Software. Users may use, copy, modify and 
redistribute the source and binary codes of Linux freely. The only restriction is 
that all works derived from Linux may not be sold or redistributed in binary 
form only. 

 

ACTIVITY 3.3 

Go to www.linux.org and get information about: 

1. How to download Linux operating system. 

2. Companies that sell different Linux package. 

3.1.6 Operating System for Mobile Devices 

Mobile devices normally have a small primary and secondary storage. Thus they 
require different types of operating systems. Some of the operating systems for 
mobile devices are: 

 Embedded Linux 

 Palm OS 

 Windows Mobile 

 Symbian OS 

These operating systems are simpler than the normal operating systems and 
provide much less functionalities. 

Windows Mobile is a compact operating system developed by Microsoft to be 
used on devices such as PockectPC, SmartPhone and Portable Media Centers. It 
is designed to be similar to desktop versions of Mjcrosoft Windows. The first 
version of Microsoft Mobile appears as Pocket PC 2000 Operating System. It has 
been updated several times as shown in Table 3.3.  

Table 3.3: Development of Windows Mobile 

Year Event 
2000, April Introduction of Pocket PC 200 
2001, October Introduction of Pocket PC 2002. 
2003, June Windows Mobile 2003. 
2004, March Windows Mobile 2003 SE 
2005, May Windows Mobile 5. 
2007, Feb Windows Mobile 6. 

http://en.wikipedia.org/wiki/Desktop_environment
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Windows Mobile has a worldwide smart mobile device market share of 13%.  
Microsoft licenses Windows Mobile to four out of the five world's largest mobile 
phone manufacturers. The only mobile phone manufacturer that does not use 
Windows Mobile is Nokia.  
 
The operating system for Nokia mobile phones is known as Symbian OS. 
Symbian Ltd was formed in 1998 as a partnership between Ericson, Nokia, 
Motorola and Psion. In June 2008, Nokia announced that it intended to acquire 
all shares in Symbian Ltd. Currently, Symbian OS is the leading OS in the smart 
mobile device market, with about 50% of the market share. 

 OTHER TYPES OF SYSTEM SOFTWARE 3.2 

3.2.1 Language Translator 

Apart from operating systems, the most popular type of system software is 
language translators or commonly known as compilers. The main function of a 
compiler is to convert programs written in high-level languages into the machine 
language as shown in Figure 3.8. 

 

 
 

Figure 3.8: Function of a compiler 
 
Machine language is a language that is understood by the CPU. It is based on 
binary codes. This type of language is also known as the low-level language. 
Another type of low-level language is called the assembly language. This type of 
language allows instructions to be represented by using names. 
 
High level language is a language that is used by computer programmers to 
write computer programs. Examples of high level languages are: 
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C 
Pascal 
Java  
Ada 
Visual Basic 
Delphi 
Haskell 

 Prolog  
 LISP 
 
Examples of older high level programming languages include: 
 
 Algol 
 PL/1 
 POP-11 
 FORTRAN 
 
High-level programming languages can be divided into various categories as 
shown in Table 3.3. 
 

Table 3.3: Categories of high-level languages 

Categories Examples of Languages 

Structured Languages Pascal, C, Ada, Algol, PL-1 

Functional Languages Haskell 

Logic Programming Languages Prolog, LISP 

Object-oriented Languages C++, Java 

Visual Languages Visual Basic, DElphi 
 
Some of the languages, for example Java, are not compiled to the machine 
language, but to the virtual machine language. The virtual machine for Java is 
known as Java Virtual Machine (JVM). The advantage of using JVM is that a java 
program needs to be compiled only once, and it can run on all machines that 
have the JVM as shown in Figure 3.9. 
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  Figure 3.9: Execution of a JAVA Program 
 

3.2.2 Program Editor 

Writing a computer program is done by using a software tool called the program 
editor. This tool enables programmers to create a program file, edit the file and 
then save the file. Some text editors are small and simple, while others offer a 
broad and complex range of functionality. For example, two editors to provided 
by UNIX operating systems are vi and Emacs.  Microsoft Windows come with 
the very simple editor known as Notepad. 
 
Some of the common functionalities provided by the editors are: 
 Search and replace; 

 Cut, edit and paste; 

 Undo and redo; and 

 Text formatting. 

 
Many programming languages are now supported by an Integrated 
Development Environment (IDE). In this development environment, 
programmers can edit a program file, compile the program and run the program 
by selecting the right icon or menu provided by the IDE. Some IDE supports 
more than one language. An example of a multiple-language IDE is Eclipse, that 
has Java as a base installed language. Eclipse also has plugins for C/C++, 
Python, Perl, Ruby, Groovy, Fortran, Cobol and PHP. A screenshot of Eclipse is 
shown in Figure 3.10. 

http://en.wikipedia.org/wiki/Vi
http://en.wikipedia.org/wiki/Java_(programming_language)
http://en.wikipedia.org/wiki/Plugin
http://en.wikipedia.org/wiki/C_(programming_language)
http://en.wikipedia.org/wiki/C%2B%2B
http://en.wikipedia.org/wiki/Python_(programming_language)
http://en.wikipedia.org/wiki/Perl
http://en.wikipedia.org/wiki/Ruby_(programming_language)
http://en.wikipedia.org/wiki/Groovy
http://en.wikipedia.org/wiki/Fortran
http://en.wikipedia.org/wiki/Cobol
http://en.wikipedia.org/wiki/PHP
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Figure 3.10: An IDE provided by Eclipse 

3.2.3 Authoring Tools  

An Authoring Tool is a program that allows a non-programmer to easily create 
multimedia or web-based application. The programming features provided by 
this tool are built in but hidden behind buttons and other tools, so the author 
does not need to know how to program. Since this tool is mainly designed for 
developing educational applications, it provides lots of graphics.  
 
Some of the authoring tools for developing multimedia applications are Director, 
Adobe Director, Authorware Professional and Multimedia Toolbook. 

3.2.4 System Utilities 

The main role of system utilities is to support the operation, management and 
users of a computer system.  Examples of these utilities are: 
 
 Disk checker: A software that scans for errors in a disk in order to check the 

integriy of the disk. 

 System performance monitor: A software that monitors the performance of 
processes in the computer system. Some of the performance measurement are 
processing time and memory space utilised by the process. 
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 Anti-virus software: A software that protects a computer system from virus 
attack. The main role of anti-virus is to identify, neutralise and eliminate 
virus. 

 

SELF-CHECK 3.2 

1. What are the advantages of programming in high-level languages 
as compared to programming in low-level languages? 

2. What is the disadvantage of compiling a program to virtual 
machine instead of compiling it directly to the machine language? 

3. List four examples of text editors. 

4. What are the advantages and disadvantages of using IDE? 

5. List four functions provided by authoring tools. 

6. List three other examples of system utilities. 

 

  PERSONAL APPLICATION SOFTWARE 
 

3.3 

There are a large number of application software available covering various 
types of computer applications. The most popular type of application software is 
personal application software. The main aim of personal application software is 
to help users increase their productivity. 

3.3.1 Document Preparation Software  

Most documents are now prepared by using computers. There are a number of 
software applications that can be used for this purpose. These applications can be 
classified into: 

 Word processing software: A type of software that allows user to edit text.  
One of the earliest word processing software is Wordstar. Most people are 
now using Microsoft Word and WordPerfect. 

 Text formatter: A type of software that will accept a file prepared by using an 
editor and then format the file based on the markup provided in the file. Two 
most popular text formatters are nroff and LaTEX. 

 Desktop publishing: This is a type of software that can produce high quality 
camera-ready documents. An example of this software is PageMaker and 
Microsoft Publisher. 
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3.3.2 Spreadsheet 

Spreadsheets software is a type of computer software that allows users to enter 
numbers into an electronic ledger sheet. This software also provides facilities for 
users to enter formula to obtain a calculated answer. The first spreadsheet 
software was VisiCalc which was created by Harvard Business School student by 
the name of Daniel Bricklin in 1978. A screenshot of VisiCalc is given in Figure 
3.11. 

 
Figure 3.11: A screenshot of VisiCalc 

 

This software was considered to be the „killer application‰ that has contributed 
to the success of Apple computers.  
 
Lotus 1-2-3 was introduced in 1982 for IBM PC running under MS-DOS 
operating system. It was developed by Mitch Kapor, who was VisiCalc product 
manager for about six months in 1980. Lotus 1-2-3 made it easier to use 
spreadsheets and it added integrated charting, plotting and database capabilities. 
Lotus 1-2-3 established spreadsheet software as a major data presentation 
package as well as a complex calculation tool. Lotus was also the first 
spreadsheet vendor to introduce naming cells, cell ranges and spreadsheet 
macros. Mitch Kapor then established Lotus Development Corporation. In 1985, 
Lotus Development acquired VisiCalc and then decided to discontinue the 
VisiCalc program.  
 
Currently, the most dominant spreadsheets software is Microsoft Excel which 
was developed in 1985. Key dates in the early development of Microsoft Excel is 
given in Table 3.4. 

 

 

 

http://www.lotus.com/
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Table 3.4: Early Development of Microsoft Excel 

  
1985 Excel 1.0 launched 

1987 Excel 2.0 launched 

1990 Excel 3.0 launced. This version includes the 
concept of Workbooks. 

1992 Excel 4.0 for Windows 3.1 launched. 

1995 
Excel 7.0 for Windows 95/NT launched. 
Microsoft acquired Lotus Development and 
made Excel the main spreadsheet software 

3.3.3 Data Management  

Data management software is a type of software that provides facilities for 
storage, retrieval and manipulation of related data for personal application. An 
example of a popular data management software is Microsoft Access. 

3.3.4 Presentation Software 

Presentation software is the application software that is normally set for seminars 
or lectures. An example of presentation software is Microsoft Powerpoint. 

3.3.5 Computer-aided Software  

Computer aided design software is the application used by designers in 
designing and building production prototypes in software and testing them as 
computer objects. 

3.3.6 Software Suites 

Personal application software are normally packaged into software suites. An 
example of a software suite is Microsoft Office which is a collection of software 
such as Microsoft Word, Microsoft Excel and Microsoft Powerpoint.  
 
Another popular software suites is OpenOffice., which is a free cross-platform 
office application suite. It is available for a number of different operating systems 
and supports over 45 languages. It was originally known as StarOffice, an office 
suite developed by StarDivision. This company was acquired by Sun 
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Microsystems in August 1999. Some of the tools available in Open Office is listed 
in Table 3.5. 

Table 3.5: Tools in OpenOffice 

Name Functions 

Writer Word processing software 

Calc Spreadsheet software 

Impress Presentation software 

Base Data Management software 

Draw Drawing software 

Math Math equation 

Other software suites are NovellPerfect and Lotus SmartSuite. 

 

ACTIVITY 3.2 

1. List all personal application software available in your computer? 

2. Visit www.gnu.org to find alternative personal application software 

3. Search the internet to find out the software available in Novell 
Perfect, Lotus SmartSuite and Open Office. 

 GROUPWARE 3.4 

Groupware allows people to communicate and share information. This type of 
software can be divided into two categories: computer supported cooperative 
work and computer supported social computing. 

3.4.1 Communication Tools 

Electronic communication tools send messages, files, data, or documents between 
people and hence facilitate the sharing of information. Examples include: 

 Synchronous conferencing; 

 e-mail; 

 Faxing; 

 Voice mail; and 

 Wikis. 

http://en.wikipedia.org/wiki/Message
http://en.wikipedia.org/wiki/Computer_file
http://en.wikipedia.org/wiki/Data
http://en.wikipedia.org/wiki/Document
http://en.wikipedia.org/wiki/Synchronous_conferencing
http://en.wikipedia.org/wiki/E-mail
http://en.wikipedia.org/wiki/Fax
http://en.wikipedia.org/wiki/Voice_mail
http://en.wikipedia.org/wiki/Wiki
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3.4.2 Conferencing Tools 

Electronic conferencing tools facilitate the sharing of information, but in a more 
interactive way. Examples include: 

 Internet forums (also known as message boards or discussion boards) · a 
virtual discussion platform to facilitate and manage online text messages. 

 Online chat  a virtual discussion platform to facilitate and manage real-time 
text messages. 

 Instant Messaging. 

 Telephony  telephones allow users to interact. 

 Videoconferencing  networked PCs share video and audio signals. 

 Data conferencing  networked PCs share a common whiteboard that each 
user can modify. 

 Application sharing  users can access a shared document or application from 
their respective computers simultaneously in real time. 

 Electronic meeting systems (EMS)  originally these were described as 
"electronic meeting systems," and they were built into meeting rooms. These 
special purpose rooms usually contained video projectors interlinked with 
numerous PCs; however, electronic meeting systems have evolved into web-
based, any time, any place systems that will accommodate "distributed" 
meeting participants who may be dispersed in several locations. 

3.4.3 Collaborative Management Tools 

Collaborative management tools facilitate and manage group activities. Examples 
include: 

 Electronic calendars (also called time management software)  schedule 
events and automatically notify and remind group members 

 Project management systems  schedule, track, and chart the steps in a project 
as it is being completed 

 Workflow systems  collaborative management of tasks and documents 
within a knowledge-based business process 

 Knowledge management systems  collect, organise, manage, and share 
various forms of information 

 Prediction markets  let a group of people predict together the outcome of 
future events 

http://en.wikipedia.org/wiki/Internet_forum
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http://en.wikipedia.org/wiki/Telephony
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 Extranet systems (sometimes also known as 'project extranets')  collect, 
organise, manage and share information associated with the delivery of a 
project (eg: the construction of a building) 

 Social software systems  organise social relations of groups 

 online spreadsheets  collaborate and share structured data and 
information 

3.4.4 Social Computing Tools 

Examples of computer supported social computing groupware are Facebook and 
Friendster. 

Facebook is a free-access website is owned and operated by Facebook, Inc. It was 
created by Mark Zuckerberg while he was a student at Harvard University. 
Users can join networks to connect and interact with other people. People can 
also add friends and send them messages, and update their personal profile to 
notify friends about themselves.  

The Friendster site was founded by Jonathan Abrams in March 2002. Friendster 
was developed for networking individuals in virtual communities. 

 MULTIMEDIA SOFTWARE 3.5 

Multimedia is a combination of a variety of media (text, audio, video, animation, 
graphics and images). Multimedia software is a type of software that enable 
multimedia presentation of information. One example of multimedia software is 
multimedia-based courseware. 
 
A lot of computer games are now available in the market. Most of these 
computer games are multimedia-based. 

 MIDDLEWARE AND ENTERPRISE 
SOFTWARE 

3.6 

Enterprise software are software that are important for the operation of an 
organisation. The most important application software for an organisation is the 
computer-based information systems. This system is an application software that 
support the process of storing, analysing and dissemination of information for a 
specific purpose. We will discuss further about information systems in Topic 6. 
 

http://en.wikipedia.org/wiki/Extranet
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Most of the enterprise software are complex and involve a lot of application 
modules running on heterogenous platforms. To enable all these application 
modules to be able to be linked together, there is a need for special software. This 
type of software is called the middleware. 
 

 

Computer platform refers to the type of computer hardware and 
operating system being used. 

Heterogeneous platform is a collection of computer systems that involves 
variety of computer hardware and operating systems. One of the major 
problems in communication between application modules running on 
heterogenous platforms is that each module may use different data 
format. 

 

  METHODS FOR SOFTWARE ACQUISITION 3.7 

The process of software acquisition must be started with requirement analysis. 
During this analysis, the exact requirement of the software will be identified and 
a software specification document will be produced.  
 
We then have a number of options: 

(a) Search for publicly available freeware or shareware; 

(b) Search for commercial off-the-shelf software (COTS); and 

(c) Search for similar software that is currently being used by other 
organisations. 

 
Once the software is identified, it needs to be evaluated to ensure that it really 
satisfies the requirement set in the software specification document. If it is not, 
some customisation process may need to be done. Otherwise, we have to adopt 
the next possible option, that is to develop the software from the beginning. 
 

3.7.1  Freeware and Shareware 

Freeware is a software that is given for free. This type of software can be divided 
into two groups: freeware that is available in binary codes and open source 
software. Examples of open source software are: 

 GNU suite of software, developed by Free Software Foundation; 

 Linux Operating System; 

 Apache Web Server; 
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 Sendmail SMTP; 

 Perl programming language; 

 Netscape Mozilla web browser; and 

 SunÊs StarOffice application suites. 

Shareware is similar to freeware, except that the developers of the software 
expect a little financial contribution from the users. 

3.7.2  Commercial Off-the-shelf software (COTS) 

This is the type of software that are sold by the software vendors. In order to 
protect their software from being copied and distributed illegally, these software 
are normally copyrighted and thus, they are protected by the copyright laws. The 
enforcement of the copyright laws is done by Software PublisherÊs Association 
(SPA). To use a copyrighted software legally, a user must purchase a licence from 
the software vendor. Some of these licences require users to pay for the licences 
annually. 
 
Another issue related to COTS is software upgrade. Software vendors always 
revise their software and sell new versions of the software. In most cases, this 
implies that users must acquire new licence to be able to use the new version of 
the software. 

3.7.3  Software Development Process 

Software development process can either be carried out by the in-house software 
development team or can be outsourced to the software development company. 
The process involves a number of stages, as shown in Figure 3.3. 

 Software Design; 

 Coding or programming; 

 Software Testing; 

 Conversion from the old system to the new system; and 

 Operation and Maintenance (O&M). 
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Figure 3.12: Software Development Process 

 
Software specification document is the basis for software development process. 
Based on the specification document, the software design process is carried out. 
The activities involved in this process include partitioning the requirements, 
identifying sub-systems, specifying sub-system functionalities and defining sub-
system interface. 

During software implementation process, all of the sub-systems identified during 
the design process are implemented. In some cases, this will involve developing 
all of the sub-systems from scratch. However, nowadays, many of the sub-
systems are available as commercial, of-the-shelf components that can be bought 
and integrated with other parts of the system.  Once all of the sub-systems are 
developed, they are all integrated to make up a complete system. 

The next part of software development process is software testing where the 
software is tested against test data. There are four levels of software testing: unit 
testing, module testing, sub-system testing and system testing. 

Once the software is ready to be used, the next process involves conversion of old 
software to the new software. There are a number of conversion strategies that 
can be used, such as parallel conversion, direct conversion, pilot conversion and 
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phased conversion. During this conversion period, data must also be converted 
to meet the requirement of the new software. 

After conversion, the new software will be in operation. It is important that users 
must be trained to use the new software. The software will also need continuous 
maintenance to improve its capabilities. The first type of maintenance is called 
corrective maintenance, that is, to correct any errors or bugs found in the 
software. The second type of maintenance involves enhancing the capabilities of 
the software to meet new requirements. 

 

 
 
 Computer software can be divided into two types: (i) system software and (ii) 

application software. 

 The most important system software is the operating system. Three most 
popular operating systems are (i) UNIX, (ii) Microsoft Windows and (iii) 
Linux. 

 Personal application software is a type of software to help users increase their 
productivity. Some of these software are word processing software, 
spreadsheet software, data management software and presentation software. 

 Groupware is a type of software that allows people to communicate and 
share information. 

 Enterprise software are software that are important for the operation of an 
organisation. One of the most imprtant enterprise software is the computer-
based information system. 
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1. There is a big debate whether software should be copyrighted or 
not. Proponents for open software argue that all software should 
be available for free. What is your opinion regarding this issue? 

2. Some countries are now using computers in the general election. 
Since the election system is controlled by a software, do you think 
that this software must be made available in the form of open 
source software? 

3. You are an IT manager of your organisation. Would you 
recommend your organisation to buy off-the-shelf software 
application or develop it in-house? Justify your answer. 

4. In your opinion, which operating system is better for your 
personal computer: Microsoft Windows or Linux? Why? 
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Network  

4. Differentiate between three different types of computer network; 

5. Describe the concept of Internet, Intranet and Extranet; and 

6. Explain some of the Internet applications. 

LEARNING OUTCOMES 
By the end of this Topic, you should be able to: 

1. Define what is meant by computer network; 

2. Describe the three components of computer network; 

3. Explain the types of communication media; 
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A computer network is a system that connects two or more computers by using 
communication media. Computer networks are essential to many organisations 
because: 

 Networked computers enable computer to share hardware resources, such as 
printers. 

 Networked computers enable employees to share data bases, documents, 
ideas and opinion. 

 Computer network allows business organisations to be linked to another 
organisations, and to allow organisations to be linked directly to the 
customers. 

There are many different types of computer networks, such as Local Area 
Network (LAN) and Wide Area Network (WAN). The most important type of 
network is the Internet, which is a global network that links more than 200,000 
individual computer networks owned by government and organisations in the 
world. 

 

1. Are you connected to the Internet? If yes, how do you get 
connected to the Internet?  

2. List four applications that are provided by the Internet? 

3. Is your computer at your office connected to a network?  

4. Give examples of Wide Area Network in Malaysia. 

SELF-CHECK 4.1 

 DATA COMMUNICATION SYSTEM 4.1 

The basic foundation of a computer network is data communication, that the 
process of exchanging data between two devices via some form of 
communication media as shown in  Figure 4.1. 

 
Figure 4.1: Components of data communication systems 
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A data communication system has five components: 

(a) Message: The piece of information to be communicated. 

(b) Sender: The device that sends the message. 

(c) Receiver: The device that receives the message. 

(d) Medium: The transmission medium is the physical path by which a 
message travels from a sender to a receiver. 

(e) Protocol: A set of rules that represents an agreement between the 
communicating devices. 

A message is a piece of information to be transmitted from the sender to the 
destination. Examples of messages are files, e-mail messages and web pages. 
Messages are identified through the message header. 
 
Examples of senders and receivers in a data exchange are shown in Table 4.1.  

Table 4.1: Examples of senders and receivers 

Purpose of data exchange Sender Receiver 

Printing a file Computer Printer 

Transmission of an e-mail 
message 

Computer (Mail 
server) 

Computer (Mail 
server) 

Transmission of a web page 
Computer (web 

server) 
Computer (web 

client) 

Data synchronisation PDA Computer 

 
A data exchange between a computer and a printer is shown in Figure 4.2. 
 

 
 

Figure 4.2: Exchange of data between a computer and a printer 
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Message can be transmitted in the form of documents, pictures, videos or audios.  
In a computer system, this message is represented and stored in the form of 
binary data. This binary data cannot be transmitted directly through a medium. 
Rather, they need to be converted into signals. The type of signals used depend 
on the type of medium, for example, for transmitting data through a co-axial 
cable, we need to convert the data into electrical signals. Figure 4.3 shows the 
relationship between message, data and signal. 
 

 
 

Figure 4.3: Message, data and signal 
 
Figure 4.3 shows that a data communication system consists of a number of 
layers: application layer, data link layer and physical layer. Each layer in a sender 
is supposed to communicate with the corresponding layer in the destinastion. 
The actual data transmission, however, only occurs at the physical layer. The set 
of rules and procedures governing data transmission from one layer to another is 
called the protocol.  

The International Standard Organisation (ISO) has defined an Open System 
Interconnection (OSI) model. This model has seven layers, each having its own 
well-defined functions and protocols. These layers are described in Table 4.2. 
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Table 4.2: OSI model 

Layer No Layer Name Functions 

1 Physical Layer 
Defines the protocol for transmitting signal 
over a medium 

2 Data Link Layer 
Defines the protocol for transmitting data 
from one node to another in a computer 
network. 

3 Network Layer 

Defines the protocol for determining the 
correct route to ensure that data transmitted 
by a sender will arrive at the correct 
destination. 

4 Transport Layer 
Defines the protocol for making sure that 
the correct data arrives at the destination. 

5 Session Layer 
Defines a means for coordinating 
communication between a sender and a 
receiver. 

6 
Presentation 

Layer 
Defines the way data is formatted and 
encoded before it is transmitted. 

7 
Application 

Layer 

Defines the way applications such as e-mail 
program interact with the data transmission 
system. 

 DATA COMMUNICATION MEDIA 4.2 

Communication media can be divided into two types: cable media and wireless 
media. Cable media use physical wire to transmit data. Examples of cable media 
are: 

 Twisted-pair wire; 

 Coaxial cable; and 

 Fiber-optic cable. 

Some of the common wireless media: 

 Microwave transmission; 

 Radio wave; and 

 Infrared. 
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If the distance between receiver and sender is large, it is not economical for us to 
link them directly, Instead, we can link them through available 
telecommunication networks, such as telephone network, cellular telephone 
network or satellite network. 

4.2.1 Cable Media 

Twisted pair consists of copper wire twisted in pairs that transmit data in the 
form of electrical signals. This is the most popular type of communication wiring 
since it is widely available, not expensive and easy to be used. However, twisted 
pair has a number of disadvantages: it is relatively slow,  subject to interference 
from other electrical source and can easily being tapped by unauthorised people. 
 
Coaxial cable consists of insulated copper wire. It is faster than twisted pair and 
less susceptible to electrical interence. However, it is not widely being used since 
it is expensive and inflexible. 
 
Fiber optics consist of thousands of very thin filaments of glass fiber that transmit 
data in the form of light waves, instead of electical signals. Fiber optics can 
transmit data at very high speed and have greater security from interference and 
tapping. However, they are expensive to must be installed on a large scale to be 
economically practical. 

4.2.2 Wireless Media 

Data in wireless media is trasmitted by using electromagnetic signals.  Examples 
of electomagnetic signals are radio wave, micro wave, light and infra red. Figure 
4.4 shows a spectrum of electromagnetic signals. 

 
Figure 4.4: Spectrum of electromagnetic signal 
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Microwave can travel for a long distance. Thus microwave data transmission is 
used for high volume, long distance, point-point communication. Long distance 
telephone carriers, for example, use microwave data transmissions because they 
generally provide ten time the data capability of wire. 
 
Radio wave is normallys used for transmitting data for a short times distance, for 
example within an office setting. Advantages of using radio wave for data 
transmission are: 

 It does not require wires; 

 Radio wave tends to propagate easily through normal office walls.; and 

 The devices are not expensive and easy to install. 

Some of the disadvantages of using radio wave are: 

 Can interfere with other electrical equipment; and 

 Susceptible to snooping by other people. 

Data transmission through infrared is widely being used for short distance 
connection, for example between a remote control unit and a television. It can 
also be used for communication between computers or between a computer and 
other peripheral equipment. 

4.2.3 Telephone Network 

The telephone network is the largest telecommunication network in the world. 
The most basic service provided by the telephone network is voice telephone 
communication. This service is provided in four different forms: 

(a) Switched line; 

(b) Dedicated or leased line; 

(c) Integrated Services Digital Network (ISDN); and 

(d) Digital Subscriber Line (DSL). 

Switched line is the normal telephone line that we use at home. When we use this 
type of telephone line, we have to dial whenever we want to connect our phone 
with another device. Dedicated or lease line provides a continuous connection 
between two devices and requires no dialing.  
 
ISDN is a service that uses current telephone line to provide a high-speed data 
transmission technology that allows users to transfer voice, video, image and 
data simultaneously.  ISDN provides two channels: 
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 Bearer or B channel: For transmitting voice and data at a bandwidth of 64 kb/s 
(bits per second). Some switches limit B channels to a capacity of 56 kb/s.  

 Data or D channel handles signaling at 16 kb/s or 64 kb/s, depending on the 
service type.  

There are two basic types of ISDN service:  

 Basic Rate Interface (BRI) consists of two 64 kb/s B channels and one 16 kb/s 
D channel for a total of 144 kb/s. This basic service is intended to meet the 
needs of most individual users. 

 Primary Rate Interface (PRI) that is intended for users with greater capacity 
requirements. Typically the channel structure is 23 B channels plus one 64 
kb/s D channel for a total of 1536 kb/s. In Europe, PRI consists of 30 B 
channels plus one 64 kb/s D channel for a total of 1984 kb/s  

DSL also provides high-speed, digital data transmission from homes over 
existing telephone line. One type of DSL is known as ADSL (Asymmetrical DSL) 
which is now being marketed by TM-Net as Streamyx. The download speed of 
consumer DSL services range from 256 kilobits per second (kbit/s) to 24,000 
kbit/s, depending on DSL technology, line conditions and service level 
implemented. Typically, upload speed is lower than download speed for ADSL. 
 
Telephone network was designed to carry voice signals. In order to transmit 
digital data through telephone line, we need a device called modem as shown in 
Figure 4.5. 
 

 
Figure 4.5: Computer and modem 

4.2.4 Cellular Telephone Network 

Another type of telephone network is the cellular telephone network. This 
network uses cellular radio technology to enable comunication between two 
mobile phones. A mobile phone receives or makes calls through a base station, or 
transmitting tower. Signals are transferred to and from the cell phone through 
radio wave.  
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The term „cellular‰ is used since large geographic areas are split up into smaller 
cells to deal with line-of-sight signal loss and the large number of active phones 
in an area. In cities, each cell site has a range of up to approximately  km, while 
in rural areas, the range is approximately 5 to 10 km. All of the cell sites are 
connected to cellular telephone exchanges "switches", which in turn connect to 
the public telephone network or another switch of the cellular company. As the 
phone user moves from one cell area to another, the handset moves to a new 
radio channel (frequency). When the handset responds through the new cell site, 
the exchange switches the connection to the new cell site. 
 
There are a number of different digital cellular technologies, including: Global 
System for Mobile Communication (GSM), General Packet Radio Service (GPRS) 
and Code Division Multiple Access (CDMA). 
 
The evolution of cellular transmission has gone through four generations: 

(a) First generation, which is basically based on analog technology. 

(b) Second generation (2G) that provides digital wireless transmission, which 
supports voice and text communication. 

(c) 2.5G which extends the 2G technology to enable more data to be 
exchanged. 

(d) 3G technology offers new services especially multimedia services through 
cellular telephones.  

4.2.5 Satellite Network 

The most advance means for transmitting data over a long distance is by using 
satellite network. A satellite network is a combination of nodes that provides 
communication from one point on the earth to another. A node can either be a 
satellite, an earth station, or end-user terminal. A satellite network of just three 
evenly spaced communication satellites is sufficient to provide coverage for the 
whole world. Currently there are three types of communication satellites: 

(a) Geostationary Earth Orbit  (GEO) satellites are located about 40,000 km 
direct above the equator and maintain a fixed position above the earthÊs 
surface. 

(b) Medium Earth Orbit (MEO) satellites are located about 10,000 to 20,000 km 
above the earth surface. 

(c) Low Earth Orbit (LEO) are located about 1000 to 2000 km above the earth 
surface. 
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GEO satellites are being used to transmit television signals, but are not suitable 
for telephone communication since telephones need a lot of power to reach GEO 
satellites. One example of MEO satellites is the Global Positiong System (GPS), 
which enables users to determine their positions anywhere on the earth. GPS is 
supported by 24 satellites located about 18,000 km above the earth.  
 
LEO satellites are closer to the earth and are more suitable to be used for 
telephone communication. Currently, there are three different types of LEO 
systems, namely: 
 Iridium System 

 GlobalStar 

 Teledesic 

 

Go to www.iridium.com and www.globalstar.com to list products and 
services provided through Iridium System and GlobalStar. 

What is the main difference between Iridium and GlobalStar? 

ACTIVITY 4.1 

 TYPES OF COMPUTER NETWORK 4.3 

There are three different types of computer network. In this section, we are going 
to discuss them one by one.  

4.3.1 Local Area Network 

A local area network (LAN) links devices in a single office, building or campus. 
The main objective of LAN is to allow a large number of computers to share 
resources (such as storage, printers and databases). 

There a number of topology for LAN as shown in Figure 4.6. Each topology has 
its own strengths and weaksnesses. 
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Figure 4.6: Three main topologies for LAN 
 
Some of the terminologies related to LAN is given in Table 4.1. 
 

Table 4.3: LANÊs Terminologies  

Terminology Meaning 

Network Interface 
Card 

An electronic component that enables computer to be 
connected to the network 

Transceiver An electronic device that serves as the medium 
attachment unit for a thick co-axial cable. 

Hub 

An electronic device for connecting multiple twisted 
pair devices together, making them to act as a single 
network. Hub transmits data from one device to all 
devices connected to the hub. 

Switch 
An electronic device that is similar to hub but  has the  
capability to transmit data from one device to another 
device directly. 

Bridge An electronic device that connects two LANs of similar 
type 
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Table 4.3 (Continued) 
 

WLAN Wireless technologies that provide LAN connectivity 
over short distances, normally less than 150 m. 

Wi-Fi A name given for the 802.11b standard on which most 
WLANs run. 

 
The most popular LAN technology in Malaysia is called the Ethernet. To create 
this type of LAN requires the following components: 

 At least two computers; 

 Each computer must have an Ethernet Network Interface Card; 

 Hub or switch; and 

 UTP cable with RJ45 connector at both ends. 

An example of a simple LAN connection is given in Figure 4.7. Figure 4.7(a) 
shows the original configuration of an Ethernet network. In this configuration, 
there is a single co-axial cable that acts as the backbone for the network. Each 
node on the network requires a tansceiver that is tapped into the line. Computers 
are connected to the network by using another cable that connect its network 
interface card to the tranceiver. Figure 4.7(b) shown the current configuration for 
an Ethernet network. In this configuration, computers are connected to the 
network through a hub or a switch. 

 
              (a) 
 
 
 
 
 
 
 
 
 
               (b) 
 
 
 
 

 
 

Figure 4.7: A simple Ethernet based LAN  
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Two or more LANs can be connected to form a single network by using a bridge 
as shown in Figure 4.8. 
 

 
 

Figure 4.8: Connecting LANs by using bridges 

4.3.2 Metropolitan Area Network 

A MAN is designed to cover a larger area than a LAN, ranging from several 
blocks of building (for example a university campus) to an entire city. It can be a 
single network, or can be established by combining a number of LANs into a 
larger network.  
 
Some technologies can be used for developing MAN. Some of them are ATM 
Asynchronous Transfer Mode), FDDI (Fiber Distributed Data Interface) and 
SMDS (Switched Multi-Megabit Data Service). These older technologies are in 
the process of being displaced by Ethernet-based MANs (e.g. Metro Ethernet, 
Gigabit Ethernet) in most areas.  

4.3.3 Wide Area Network 

A wide area network (WAN) provides long-distance data transmission over a 
large geographic area. Most WANs utilise public, leased or private 
telecommunication network.  
 
There are two types of WAN: 

(a) Public WAN: A WAN which is established and controlled by the 
government. A example of this type of WAN is TM-Net and Jaring. 
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(b) Private WAN: A WAN which is owned by a single company. This type of 
WAN is often referred to as an enterprise network. 

 
Some of the terminologies used for WAN are listed in Table 4.4. 
 

Table 4.4: Some of the terminologies used for WAN 

Terminology Meaning 

Gateway 
A device that connects the LAN to the WAN so that data can 
be sent from the LAN to external networks 

Router 
A device that routes messages through several connected 
LANs or to WAN. 

Value added 
network 

A private WAN that is managed by outside third party and 
used by multiple organisations. 

 

 

ACTIVITY 4.2 
1. Does your company has a LAN? If yes, what is the topology for 

the LAN? 

2. What is the main advantage of wireless LAN compared to normal 
wired LAN? 

3. Give an example of Metropolitan Area Network? 

4. Why do some companies set up an enterprise network instead of 
using the public WAN? 

5. Go to www.jaring.my to find out more about Jaring. 

 INTERNET 4.4 

Internet is a large computer network that combines most of the computer 
networks worldwide. It is now being used by more than 500 million people in all 
continents, including Antartica. It is now considered to be one the great human 
inventions after GutenbergÊs be printing press back in the seventeenth century. 
Internet allows information to communicated and disseminated widely, in a 
large volume, at a very high-speed. 
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4.4.1 A Short History of the Internet 

Historically, Internet started in 1969 as ARPANET. This was an experiment 
network sponsored by the United States Department of Defence. Table 4.5 
outlines a brief history of ARPANET. You can get more informatioon about at 
http://www.walthowe.com/navnet/history.html.  

Table 4.5: A Brief History if Internet 

Year Event 

1960 
Paul Baran proposed a concept of fault tolerance network based 
on packet switching. This idea was rejected by AT&T, the main 
telecommunication provider in the US. 

1969 
ARPANET project launched by the US Department of Defence. 
The first network had four nodes: UCLA, UCSB, Stanford 
Research Institute and University of Utah. 

1972 ARPANET was expanded to include about 40 new nodes. 

1974 The main protocol for the Internet, that TCP/IP, was redesigned, 
to enable LAN to be incorporated into ARPANET 

1983 TCP/IP was accepted as the only protocol for ARPANET. 

 

Figure 4.9 shows the expansion of ARPANET from 1969 to 1972. 

 

 

Figure 4.9: Development of ARPANET 
 (a) Dec 1969   (b) July 1970   

(c) March 1971  (d) April 1972  (e) September 1972 

http://www.walthowe.com/navnet/history.html
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The management of ARPANET was later transferred to NFS (National Science 
Foundation) who renamed it as NFSNET. The US Government provided fund to 
expand NFSNET to cover the whole of the US. In the 1980s, efforts were being 
made to expand the usage of network by providing a mechanism to connect it 
with other networks such as CSNET and BITNET. With the ability to connect to 
other networks, more and more networks are connected to NFSNET. 
Development of ARPANET is shown in Figure 4.9. 

About the same time, the Europeans were also developing a computer network 
for connecting computers in European counties. The European Network was 
then connected to the ARPANET to form the Internet. The connection from the 
European Network to the ARPANET was done through a dedicated lease 
transatlantic line as shown in Figure 4.10. 

 
Figure 4.10: Connecting ARPANET to the European Network 

 
Later Asian countries joined in by connecting their WAN into the Internet. 

4.4.2 Structure of the Internet 

Internet is a network of networks. Access to the Internet is made through Internet 
Service Providers (ISPs). There are international service providers and national 
service providers. International Service Providers control the Internet backbone 
and allow national networks to be connected to the Internet. 

National Internet Service Providers (ISP) control the backbone networks for a 
particular country. For example, in Malaysia, National ISP are TM-Net and 
Jaring. End users can get connected to National ISP either by: 
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 Connecting their computers to the ISP through the telephone systems. The 
protocol for connecting end-users to the ISP through the telephone systems is 
called POP (Point of Presence).  

 Connecting their computers to a corporate LAN which is connected to the 
Internet.  

A LAN or a MAN can be connected to the National ISP through complex 
switching stations called Network Access Points (NAPs). 

Figure 4.11 gives a graphical representation of the structure of the Internet. 

 

 
Figure 4.11: Structure of the Internet 

4.4.3  Internet Services 

Internet was started for the following basic services: 

 E-mail: E-mail is an application that allows messages to be sent between users 
of Internet. 

 USENET newsgroup: USENET newsgroups are discussion groups for people 
to share information and ideas on a particular topic. Approximately there are 
about 30,000 thousands newsgroups within USENET. 

 Remote terminal or Telnet: Telnet allows user to logon into another computer 
while working on another. 

 File transfer: An application that allows the user to download and upload 
files to and from a server. This server is called an FTP (File Transfer Protocol) 
server. 
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Later, a number of new applications were added such as archie and gopher. 
Archie is a tool to search files at FTP sites. Gopher is a tool that enables users to 
locate information stored on Internet gopher servers. In 1990, a new Internet 
service called WWW (World Wide Web) was introduced. 

4.4.4  TCP/IP Protocol Stack 

Protocol is a set of rules that govern the process of data exchange in a computer 
network. The protocol that is used in the Internet is called the TCP/IP protocol 
stack. This protocol stack consists of four layers: 

(a) Application Layer; 

(b) Transport Layer or Host-to-Host Layer; 

(c) Network Layer or Internet Protocol Layer; and 

(d) Network Access Layer or Host-to-Network Layer. 

Figure 4.12 shows the structure of these four layers: 

 
Figure 4.12: Structure of TCP/IP Protocol Stacks 

When a user wants to send a message to another user through the Internet, he 
will use one of the applications. For example to send an email, a user may choose 
to use Microsoft Outlook. Each application has its own application protocol. For 
example in the case e-mail, the application protocol defines the e-mail message 
format.  
 
To send an email, the email message will then be transfered to the transport 
layer. The transport porotocol is responsible for transmitting the email message 
from the sender to the receiver.  
 
The process of transferring the data is done by the network layer. In the Internet, 
the network layer protocol is known as Internet Protocol. This protocol is 
responsible for splitting the message into smaller unit, called packets. It is also 
responsible for determining the actual address of the receiver. This address is 
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called the Internet Protocol address (IP address) which is a unique number that 
identifies and distinguishes a computer from other computers. The IP address 
has four parts separated by dots. For example, the IP address of a computer at 
UKM is 202.185.46.121. 
 
Internet is a network that combines many smaller networks. The last layer in the 
TCP/IP protocol stack is the Network Access Layer or Host-to-Network Layer, 
which is responsible for sending IP packets to the actual network within the 
Internet. 

4.4.5  Domain Name System (DNS) 

Each computer on the Internet has a unique IP address. To transmit data from 
one computer to another computer, we need to know the IP address of these 
computers. However, to remember the IP addresses is difficult. To make it easier 
for people, domain name system was introduced.  

In this system, an IP address can be associated with a domain name. This domain 
name consists of multiple parts, separated by dots. Examples of domain names 
are: 

oum.edu.my  the domain name for Open University Malaysia 

ftsm.ukm.my   the domain name for Faculty of Information Science 
and Technology, Universiti Kebangsaan Malaysia. 

utusan.com.my   the domain name for Utusan Melayu. 

Management of the distribution of IP addresses and domain names is the task of 
Internet Corporation for Assigned Names (ICANN). To simplify the 
management of this task, the distribution of IP addresses and domain names for 
each continent is given to a specialised organisation, for example 

 ARIN:  for North America 

 RIPE: for Europe 

 APNIC: for Asia 

To create names that are unique, DNS is implemented using a tree in which each 
node represents one possible label as shown in Figure 4.13. 
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Figure 4.13: Domain Names Systems 
 

Looking at the tree, the first level of the domain names can be divided into two 
types: generic domain names and country name. There are originally about seven 
generic domains names as shown in Table 4.6.  

Table 4.6: Generic domain names 

Generic domain names Purpose 

com Commercial organisation 

edu Educational institution 

gov Government institution 

int International organisation 

mil Military group 

net Network support centre 

org Other organisation 

 
Country names are normally abbreviated by using two characters. Some of the 
country names are listed in Table 4.7. 

Table 4.7: Some of the country names in DNS. 

Country domain names Country Real names 

my Malaysia 

sg Singapura 

uk United Kingdom 

cn China 

id Indonesia 

au Australia 

kr Korea 
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To map a domain name to its IP address, we need a domain names server. In 
theory, a single server could contain the entire DNS database. However, this 
server would be so overloaded and hence it would be useless. To solve this 
problem, in the Internet, there are a lot of DNS servers. Each server store some 
part of the database and also contains DNS servers holding the information about 
other names. To obtain the IP address for a given domain name, we have to 
connect to our DNS server, and this server will take the responsibility for 
obtaining the IP address. 
 

 

ACTIVITY 4.3 

1. How much does it cost to subscribe to the Internet? 

2. List three examples of E-mail application software. 

3. Search the web to find out how to get access to the USENET
newsgroups. 

4. What is the IP address of your computer? 

 WORLD WIDE WEB (WWW) 4.5 

World Wide Web (WWW) is one of the most important Internet applications. 
This application also helps to popularise Internet and move it from the domain of 
the academicians into something that is used by  everybody. WWW provides a 
universally accepted standard for storing, retreiving, formatting and displaying 
of documents. A web document can include text, graphics, audio, video and 
animation. The format of web documents is based  on a standard hypertext 
markup language (HTML). 
 
WWW is based on client-server concept. Web servers store web documents, 
while web clients retrieve web documents from web servers. All web pages 
related to a particular organisation or a particular person are known as a web 
site. 
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4.5.1  URL 

Each web site has an address called a uniform resource locator (URL). The URL 
defines only three things: 

 Method://Host/Path 

 The method is the application layer protocol used to retrieve a document. 
There are several protocols that can be used, such as: 

 ftp  File Transfer Protocol 

 http  Hypertext Transfer Protocol 

 News  

 Telnet  

 Host is the domain name for the web server. By convention, the domain 
names for the web servers begin with www. For example, the domain name 
for the web server for Open University Malaysia is  

 www.oum.edu.my  

 Path is the pathname of the file where the document is located.  

Examples of URL is 

 http://www.oum.edu.my/index.php 

4.5.2 Web Pages 

Web pages are prepared by using a specialised markup language called HTML 
(hypertext Markup Language). This language contains markup that determines 
how documents are to be formatted. By using this markup (or tags), users can 
produce web pages that include text, graphics, videos and hyperlink to other 
web pages. 

Some of the common HTML tags are shown in Table 4.8. 
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Table 4.8: Common HTML tags. 

 

4.5.3 Web Browsers 

Users can access the web through web browsers. A web browser is a software 
application that is capable of communicating with web servers. Some of the most 
popular web browsers are: 

 Microsoft Internet Explorer; 

 Mozilla Firefox; and 

 Opera.  

The web browser allows users to browse the web by giving the approriate URL. 
Steps taken by a web browser to display the web page, for example, 
www.ftsm.ukm.my/index.html are as follows: 

(a) The browser ask DNS for the IP address of the host (www.ftsm.ukm.my); 

(b) DNS replies with 202.185.46.1; 

(c) The browser makes a connection to 202.185.46.1; 

(d) It then sends over a request for file /home/index.html; 

(e) The web server sends the file /home/index.html; 

(f) The connection is released; 

http://www.ftsm.ukm.my/index.html
http://www.ftsm.ukm.my/
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(g) The browser displays all the texts in /home/index.html; and 

(h) The browser fetches and displays all images and other items in the file. 

 

ACTIVITY 4.4 

1. Find the country codes for the following countries: United
Kingdom, Saudi Arabia, India, China, Nigeria and Cuba. 

2. Web sites in Malaysia are divided into sub-domains, such as .com,
.edu, .gov. Identify all these sub-domains used in Malaysia and
explain the meaning of those sub-domains. 

3. Make a comparison between Microsoft Internet Explorer and
Mozilla Firefox. Which one do you prefer? Why? 

 INTRANET AND EXTRANET 4.6 

An intranet is a private network that uses Internet services and TCP/IP 
protocols. It is basically a private Internet. 
 
Extranet is a network established between a number of organisations. Through 
extranet, different organisations can communicate between each other. It also 
uses  Internet services and TCP/IP protocols. 

 

 A computer network is a system that connects two or more computers by 
using communication media. 

 Communication media can be divided into two types: (i) cable media and (ii) 
wireless media. Cable media uses physical wire to transmit data, for example 
twisted-pair wire, coaxial cable and fiber-optic cable. Examples of wireless 
media are microwave transmission, radio wave and infrared.  

 There are three  types of computer networks, such as (i) Local Area Network 
(LAN) , (ii) Metropolitan Area Network (MAN) and (iii) Wide Area Network 
(WAN). Another type of network is the Internet, which is a global network 
that links more than 200,000 individual computer networks owned by 
government and organisations in the world. 

 Protocol is a set of rules that govern the process of data exchange in a 
computer network. The protocol that is used in the Internet is called the 
TCP/IP protocol stack.  

 Examples of Internet applications are e-mail, ftp, telnet and www. 



  TOPIC   4   COMPUTER NETWORK  91 

Cellular telephone network   

Coaxial cable    

Communication Media    

Extranet 

Fiber optics cable    

Infrared    

Internet 

Intranet 

Local Area Network 

Metropolitan Area Network 

Microwave transmission   

Radio wave   

Satellite network 

TCP/IP protocol stack 

Telephone network   

Twisted pair cable   

Wide Area Network 

World-wide web 

 

 

1. Find out about your organisationÊs computer network and answer 
the following questions: 

(a) What is the topology used for the LAN? 

(b) Is your office LAN connected to the Internet? 

(c) Is every employee given the right to access the Internet? 

(d) Is there any policy given out by your organisation 
concerning the use of the Internet? 

 
2. Do you think Internet should be regulated? If so, by whom? 
 
3. Some employers monitor their employeesÊ use of the Internet. 

Please give your comment. 

 

 
 
Abdullah Mohd Zin & Mohd Jan Nordin. 2000. Perkongsian maklumat. Prentice-

Hall, Inc (sprint-print in Malay). 

Forouzan, B. A. 2004. Data communication and networking. McGraw Hill, Inc. 

Halsall, F. 2005. Computing networking and the Internet. Addison-Wesley, Inc. 
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4. Describe the major benefits and inhibitors of mobile computing; and 

5. Discuss the key characteristics and current uses of pervasive
computing. 

3. Describe the role of network computing as an effective tool of
information discovery, communication and collaboration; 

2. Define the terms: network computing, wireless computing and 
pervasive computing; 

LEARNING OUTCOMES 
By the end of this Topic , you should be able to: 

1. Define what is meant by computing environment; 
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In Topics 2, 3 and 4, we have discussed computer hardware, software and 
network, which are the basic components of information technology 
infrastructure. In this Topic, we are going to discuss about computing 
environment. Do you know what is computing environment? Computing 
environment is the way in which an organisationÊs IT infrastructure is organised 
and integrated. 
 
The dominant computing environment until the early 1980s was the centralised 
computing environment. In this environment, a central computer (either a 
mainframe or a minicomputer) performed the task of information processing. 
Users worked with dumb terminals which are connected to the central computer.  
 
With the introduction of microcomputers, the price of computers has become 
cheaper, and hence it is possible for organisations to own more than one 
computer. The development in Local Area Network has enabled these computers 
to be linked together. The mainframe and minicomputers are being used as data 
servers, because the data processing  task can be done by the microcomputers. 
This type of arrangement is called the client-server architecture.  
 

 

Client  a computer in a network that uses the service provided by the 
server. 

Server  a computer in a network that provide services. For example, 
data server is a computer that provides database services, while print 
server is a computer that provides printing services. 

The first type of computing environment that is based client-server architecture is 
called enterprise wide computing. In this environment, servers and clients are 
connected to a local network within an enterprise.  

The advancement of the Internet has introduced the second type of client-server 
based environment, called the Internet computing. In this environment, 
computers are not only linked to other computers within an organisation, they 
are now linked to other computers in the whole world through the Internet.  

The availability of mobile devices together with the wireless network has moved 
us to mobile computing environment. This computing environment enables 
people who travel outside the boundaries of their organisations to continue 
accessing the information. An extension of mobile computing is pervasive or 
ubiquitous computing. In this environment, every object has computing power 
with wireless or wired connection to the Internet.  

All of these computing environments are shown in Figure 5.1. 
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Figure 5.1: Various Computing Environments 

 

 

SELF-CHECK 5.1 

1. What can you understand by the term „computing environment‰? 

2. What is meant by computer network? 

3. Explain the term „Internet‰. 

4. What is the difference between the Internet and the World Wide 
Web? 

5. List two examples of web browser. 

6. Explain what is URL. 
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5.1 INTERNET COMPUTING 

Internet Computing (also known as Network Computing) is a computing 
environment based on client-server architecture. The strength of Internet 
computing is due to the strength of the Internet, which is a public global network 
accessible to hundreds of millions of people worldwide. Based on this strength, 
Internet computing has turned  our computer into an amazingly effective tool for 
information discovery, communication and collaboration.

 

5.1.1 Information Discovery 

Within the Internet, there are hundreds of millions of computers, and millions of 
them are servers. Each of these servers provides huge amount of information. 
Nowadays, most of these servers are based on web technology, and they are 
called web servers. The information provided by these web servers are formatted 
by using HTML and access to these servers can be done through a web browser. 

In order to obtain information, we can go to the URL of a particular website. For 
example,  

 To get information about Open University Malaysia (OUM), we need to 
browse the website of OUM (www.oum.edu.my).  

 News from al-Jazeera tv station can be obtained by browsing al-JazeeraÊs 
website (www.aljazeera.com/english).  

 To read online newspapers, we can visit www.bharian.com.my (for Berita 
Harian) or www.thestar.com.my (for The Star). 

The major problem of discovery on the Internet is the huge amount of 
information available. Research has shown that the amount of information 
available on the Internet doubles every year. In order to help in discovering 
information, a number of search engines have been developed. Some of the 
search engines are: 

 Google; 

 Yahoo; 

 Altavista; and 

 Live Search. 

 

 

http://www.oum.edu.my/
http://www.aljazeera.com/english
http://www.bharian.com.my/
http://www.thestar.com.my/
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A search engine maintains an index of hundreds of millions of web pages. This 
index  is created and updated by a software agent called softbot or spider. A user 
searches for information by typing some keywords. The search engine will use 
the index to find web pages that match the userÊs request. Figure 5.2 shows how 
Google search engine is being used to search for „Distributed Computing‰. 

 
 

Figure 5.2: Searching by using Google Search Engine 
 

Another method for information discovery is by using Frequently Asked 
Questions (FAQ) Agent. One of the popular FAQ assistant is Ask (ask.com) 
which allows the user to discover information by asking questions in plain 
English. 

Another source of information on the Internet is online encyclopedia for example 
wikipedia (www.wikipedia.com). This type of encyclopedia compiles 
information based on usersÊ contributions. It provides a lot of useful and 
interesting infomation about almost everything. However, since it is based on 
usersÊ contribution, the information may not be reliable.  

http://www.wikipedia.com/
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Another method for discovering information on the Internet is by going through 
portals. A portal is a web-based gateway to information from diverse sources. 
For example an education portal contains references to various educational 
resources available on the Internet. Portals can be divided into several types such 
as: 

 Personal portal: A portal that offers information content that can be 
personalised to a particular person. An example of this type of portal is My 
Yahoo. 

 Government portal: A portal that offers information about government 
services to the citizens. 

 Corporate portal: Organised and coordinated information content for the 
corporate and partnersÊ communities. 

 

1. Go to wikipedia website and search for definition of portals. 

2. Do you trust the information given in wikipedia? Explain your 
answer. 

3. There are a number of search engines. Which one do you prefer? 
Why? 

4. Give examples for each type of portals. 

ACTIVITY 5.1 

5.1.2 Communication 

The second major category of Internet computing aplication is communication. 
Since computers on the Internet are connected to one another, they can be used 
as an effective medium of communication.  

Advantages of using Internet as the medium of communication are: 

 Fast: The information sent can be received almost immediately. 

 Cheap: The cost of sending a message through the Internet is very cheap 
compared to sending them through the normal post. 

 Multimedia: Messages can contain text, audio, picture and video. 

 Interactive: Many means of communication provided by the Internet are 
interactive. 

 Not limited by geographical or political borders. 
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The most commonly used communication tool is e-mail. However, there are 
many other different types of communication tools available, for example: 

 Instant messaging: A technology that enables real-time text-based 
communication between two or more participants over the Internet. 
Multimedia-based instant messaging allows participants to use webcam to 
send voice or video messages. One of the most popular instant messaging 
tools is the Yahoo Messenger. 

 Online chat: Refers to direct one-on-one chat or text-based group chat. The 
expression „online chat‰ comes from the word chat that means "informal 
conversation‰.  Some of the tools that can be used for online chatting is 
Internet Relay Chat (IRC) and talkers. Multimedia-based online chat enables 
users to communicate through voice and video. 

 Voice over IP: A general term for a family of transmission technologies for delivery 
of voice communications over the Internet. Other terms frequently encountered 
and synonymous with VoIP are IP telephony and Internet telephony. 

 Video conferencing: A set of interactive technologies which allow people 
from two or more locations to interact via two-way video and audio 
transmissions simultaneously. It differs from videophone in that it is 
designed to serve a conference rather than individuals. Examples of tools for 
video conferencing are netmeeting and CU-SeeMe. 

 Weblogging: A blog is a Web site, usually maintained by an individual with 
regular entries of commentary, descriptions of events, or other materials such 
as graphics or video. Many blogs provide commentary or news on a 
particular subject; others function as more personal online diaries. A typical 
blog combines text, images, videos and links to other blogs, Web pages, and 
other media related to its topic.  

The communication tools available on the Internet can be looked at from a 
number of  different perspectives. From the perspective of the audience, we can 
divide these tools into one-to-one, one-to-many and many-to-many, as shown in 
Table 5.1. 

Table 5.1: Communication tools from perspective of the audience 

Audience Tools 

One to one 
e-mail, 
Instant messaging 
VoIP 

One to many Weblogging 

Many to many 
Video conferencing, 
Online Chat 

http://en.wiktionary.org/wiki/chat
http://en.wikipedia.org/wiki/Website
http://en.wikipedia.org/wiki/Online_diary
http://en.wikipedia.org/wiki/Web_page
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From the perspective of time, we can divide them into synchronous and 
asynchronous, as shown in Table 5.2. Synchronous communication allows for 
messages to be received immediately (in real time). Asynchronous 
communication is that messages can be sent at a certain time and received some 
time later. 

Table 5.2: Communication tools from the perspective of time 

Time Tools 

Synchronous 

Instant messaging 

VoIP, 

Screen sharing, 

Video conferencing 

Online chat 

Asynchronous 
e-mail 

Weblogging 

 
The third perspective is from the content point of view. In this perspective, 
communication tools can be divided into text only, voice only or multimedia 
content, as shown in Table 5.3. 
 

Table 5.3: Communication tools from the perspective of content 

Content Tools 

Text only 
Text-based instant messaging 

Text-based online chat 

Voice only VoIP 

Multimedia 

e-mail 

weblogging 

video conferencing 

Multimedia-based online chat 

Multimedia-based instant 
messaging 

5.1.3 Collaboration 

Collaboration refers to an activity being carried out by two or more people in 
order to accomplish certain tasks. Internet computing enables virtual 
collaboration (or e-collaboration) to be carried out. This virtual collaboration 
involves a group of people located at different locations. 
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Some of the benefits of virtual collaboration are: 

 Reduce the cost of travelling; and 

 Reduce time taken to complete a task. 

There are a number of technologies that are available to support virtual 
collaboration. Some of them are: 

 Workflow Management System;  

 Groupware Technologies; and 

 Real-time Collaboration tools.  

Workflow Management System  is a system that manages the flow of document 
from one person to another. 

Groupware technologies allow virtual collaboration through virtual meeting, 
teleconferencing . 

Realtime Collaboration Tool is a special type of groupware technology that 
provide synchronous interaction between people in a group. Examples of this 
type of tools are: 

 Computer-based whiteboard, which enables all participants to view and 
draw on a single whiteboard displayed on their computer screens. 

 Screen sharing, which enables participants to edit the same document at the 
same time. 

 

ACTIVITY 5.1 

Explain how Internet Computer can help you to do the following 
things: 

1. Get information about some terms that you do not understand  
for example „client-server computing‰, „voice over IP‰, etc. 

2. Find out the cheapest airline ticket from Kuala Lumpur to Venice. 

3. Find out about major tourist attractions and recreational facilities 
in Hawaii. 

4. Communicate with your friend in the UK. 

5. Prepare a working paper together with your colleagues in 
Germany. 

6. Buy books online. 
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 MOBILE COMPUTING 5.2 

Mobile computing is an extension of Internet computing. It has two main 
attributes that differentiate it from other forms of computing environments: 

 Mobility; and 

 Broad reach. 

Mobility implies that users can carry mobile devices with them and can 
communicate with other people from new locations. Broad reach means that 
users or mobile computing can be reached at any time.  

The development of mobile computing is driven by two important factors: 

 Widespread availability of mobile devices; and 

 Improvement of bandwidth of the wireless network. 

We will discuss both of these factors in the next subsections. 

5.2.1 Mobile Devices 

The most important driving factor for wireless computing is the mobile devices. 
Examples of mobile devices are: 

 Notebook computer, which is now becoming smaller and lighter; 

 PDA (Personal Digital Assistant); and 

 Smartphone. 

The number of people using these mobile devices are increasing every year. It 
was estimated that now more than 2 billion people are using cellullar phone 
services (either by using PDA, smartphone or normal handphones). The use of 
cellular phone is now becoming a culture, especially among the 15 to 25 year old 
group.  

Another type of mobile devices is called wearable devices. This computing 
device is a small computer that can be attached to a piece of clothing or the 
human body. 

5.2.2  Wireless Networks 

The second driving factor for mobile computing is the wireless network. There 
are three types of wireless networks: 
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 Wireless LAN (WLAN) using Wi-Fi Technology; 

 Wi-MAX; and 

 Wireless WAN.  

Wireless LAN is basically a Local Area Network without the cables. This type of 
LAN allows computers to be connected to the network through radio wave. To 
setup a WLAN, we need: 

 An electronic device called the wireless access point.  

 Each of the mobile devices needs to be equipped with a wireless network 
card. Since the year 2003, most of these mobile devices are already equipped 
with this card. 

A picture of wireless access point is shown in Figure 5.3 and an example of WAN 
connection if Figure 5.4. 

 
Figure 5.3: An example of wireless access point 

 

Most of the wireless LAN is based on a standard known as Wi-Fi (Wireless 
Fidelity) or 802.11b with communication speeds of 11 mbps. 
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Figure 5.4: An example of WLAN connection  

 
Wi-Max is a new wireless LAN standard that allows for wider coverage as 
compared to Wi-Fi. An example of Wi-Max setup is shown in Figure 5.5. 

 
Figure 5.5: An example of Wi-Max setup  
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Wireless WAN are most commonly provided by the cellular telephone service 
providers. 

5.2.3  Mobile Computing Applications 

Currently, the most popular mobile application is the SMS. The main usage of 
SMS is for personal communication. However, SMS can also be used for other 
purposes such as: 

 Getting news and entertainment information 

 Interactive tv and radio services which allow audiences to participate in tv or  
radio programs. 

 Alerting doctors to urgent patient situations 

 Keeping stock traders up to date on urgent stock activities 

 Alerting mobile executives for some urgent tasks 

 Enabling contract workers to receive and accept project offers. 

The advancement in mobile technology provides extended facilities by allowing 
users not only to SMS but also access to the Internet. Most advanced PDAs and 
smartphones are now equipped with microbrowsers, a software tool which is 
similar to web browser. By using this microbrowser, many applications  that are 
available on the Internet computing are slowly being made available on the 
mobile computing.  

Another popular mobile computing computing application is the mobile portal. 
Mobile portal is similar to web portal, but it has been optimised for mobility and 
specially designed to provide content and services for mobile users. Most of the 
services provided are similar to the one provided through SMS, but at a higher 
degree of interactivity. 

 

SELF CHECK 5.2 

1. What is meant by mobile computing?

2. Explain the difference between PDA and smartphone. 

3. Explain how to setup a wireless LAN. 

4. What are the possible advantages and disadvantages of Wi-MAX? 

 



  TOPIC   5   INTERNET AND MOBILE COMPUTING  105 

 PERVASIVE COMPUTING 5.3 

Mobile devices are getting smaller and cheaper. Examples as follows: 

 Many organisations now require their employees to wear active badges, 
which are basically badges equipped with computing capabilities.  

 Some big supermarkets are now attaching memory button tags to their 
products. The function of this memory button is similar to barcode, but with 
a greater information content. 

Active badges and memory buttons operate by using RFID (Radio Frequency 
Identification) technology. This technology uses very low frequency radio wave. 
Each of these small mobile devices transmits RFID signals which will be read by 
the RFID receiver. 

Pervasive computing or ubiquitous computing is a computing environment 
where all  objects have computing power and are able to communicate between 
one another by using wireless network. For example, by attaching memory 
buttons to products in the supermarket, all of these products have the computing 
power. Some of the applications of pervasive computing are smart homes,  smart 
cars and smart things. 

5.3.1  Smart Homes 

A smart home is a home whereby all appliances within the home can 
communicate with each other. These appliances can then be controlled by using 
various devices such as computers or PDA.  

5.3.2  Smart Cars 

Most cars are now being controlled by a lot of microprocessors. On average, there 
are about 20 microprocessors in a car. These microprocessors are used to control 
the engine, the radio, adjust temperature in the cabin and to remind the driver 
about some safety measures.  
 
Athough these microprocessors work independently, they do communicate with 
one another, so that data can be transferred between them. There is a growing 
trend to connect these microprocessors to mobile network and to the Internet. 
This will allow direct connection to emergency services. An ideal smart car will 
be able to drive itself. This car will either be controlled by a person at a distance, 
or may automatically decide the route to take based on GIS maps. 



  TOPIC    5   INTERNET AND MOBILE COMPUTING  
 

106 

5.3.3  Smart Things 

When things (for examples books, keys and products) are connected to memory 
buttons, they have the computing power. When these things are connected to the 
Internet through wireless network, it will create a network of things. This 
network will enable anybody to communicate with anything at any time.  

 

 

SELF CHECK 5.3 

1. What do you understand by the term „Pervasive computing‰? 

2. Explain the meaning of RFID and wearable computers. 

3. Among the three potential applications of pervasive computing, 
which one interests you most? Explain your reasons. 

4. Give two more potential applications of pervasive computing. 

5. List the advantages and disadvantages of pervasive computing. 

 

 
 Computing environments have moved from centralised environment to 

client-server environments. 

 The earliest form of client-server environment is the enterprise wide 
computing environment.  

 Internet computing is a type of client-server computing environment where 
computers are not only linked to other computers within an organisation, 
they are now linked to other computers in the whole world through the 
Internet.  

 Internet computing has turned our computers into an amazingly effective 
tool for information discovery, communication and collaboration. 

 Mobile computing is an extension of Internet computing, where a user can 
get access to information while he/she is on the move. 

 The major drivers of mobile computing are: availability of smaller and 
cheaper mobile devices, and bandwidth improvement of wireless networks. 

 Pervasive computing is a computing environment where every object have 
computing power and is able to communicate between one another by using 
wireless networks. 
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 Some possible uses of pervasive computing are: smart homes, smart cars, 
smart appliances and smart things. 

 

Client-server computing    

Collaboration    

Communication    

Enterprise-wide computing   

Information discovery    

Internet computing    

Mobile computing    

Mobile devices 

Pervasive computing   

Smart Cars 

Smart homes 

Smart things   

Wi-MAX 

Wireless LAN 

Wireless MAN 

Wireless Network 
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Read the following article and discuss whether you agree with the 
findings or not. 

WiMax gets thumbs-up in Southeast Asia 
By Lynn Tan, ZDNet Asia 
Friday , May 18 2007 06:07 PM 
 
SINGAPORE--The bulk of IT users in Southeast Asian cities are 
acquainted with WiMax and want the technology for personal Internet 
access connectivity, finds a Motorola survey. 

Results from a recent month-long online survey conducted by the 
communications equipment maker revealed that close to 100 percent of 
the respondents across the Southeast Asian region "has some awareness 
of what WiMax is", Ray Owen, head of technology of Network and 
Enterprises at Motorola Asia, said at a media briefing Wednesday. 
Motorola polled 1,388 "tech-savvy" individuals who average 25 years of 
age. 
 

"Clearly, there's momentum, not just from an operator or a vendor's 
point of view, but also a consumer's point of view with WiMax," Own 
added. 
 
Of the 99.2 percent of respondents surveyed who want WiMax in their 
metropolitan areas, nearly half of them--45.5 percent--want WiMax for 
the convenience of personal broadband, so that they can have one 
broadband Internet connection at home, at work or anywhere. 
 
"Consumers want access to broadband as they do their mobile phones," 
said Jay Andersen, vice president of South and East Asia sales for 
Networks and Enterprise at Motorola. "The future of broadband will no 
longer be associated with the premise but with the individual." 
 
According to the Motorola survey, mobile connectivity was the second 
most favored use of WiMax, as slightly over 33 percent of the 
respondents indicated a desire for persistent connection while on the 
move. 
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4. Explain functional information systems; and 

5. Describe enterprise resource planning system. 

3. Explain the functions of transaction processing systems; 

2. List a few examples of transaction processing systems; 

1. Describe the concept of information systems; 

By the end of this topic, you should be able to: 

LEARNING OUTCOMES 

 INTRODUCTION 

The most important application of ICT is computer-based information systems. 
The purpose of information systems is to enable the right people to obtain the 
required information at the right time. It contains information about people, place 
and things within the organisation or in the surrounding environment. 

Information systems are now considered an integral part of organisations. For 
many organisations, without the information system there will be no business.  

There are many different types of information systems that are used by 
organisations. One way of classifying these systems is by looking at the level of 
support they provide. From this point of view, an organisation can be divided 
into three levels: clerical workers and low-level management, middle-level 
management and top-level management as shown in Figure 6.1: 

 Low-level managers handle the day-to-day operations of the organisation.  

 Middle-level managers are responsible for making tactical decisions, such as 
short-term planning, organising and control.  
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 The main task of top-level managers is to make strategic decision, such as 
introducing a new product line, acquiring other businesses, and establishing a 
new branch. 

In order to support these three levels of managers, organisations are using three 
different types of information systems: 

(a) Transaction Processing Systems, to support low-level managers. 

(b) Management Information Systems, for middle-level managers. 

(c) Executive Information Systems, for top-level managers. 

 

 
Figure 6.1: Three levels of management 

 

Transaction Processing System and Management Information System are 
normally related to a function area. Some of typical functional areas in business 
organisations are: 

 Accounting and Finance: Covers activities that involve managing money flow 
into, within and out of organisations. 

 Marketing and Sales: Reponsible for getting products or services to customers. 

 Production and Operations: Differs considerably across organisations. For 
example manufacturing companies use different processes that do service-
based organisations. 

 Human Resource Management: Covers several tasks such as recruitment, 
training and development, and record-keeping and planning. 

An information system that serves the whole organisation is called the enterprise 
information system. An example of enterprise information system is enterprise 
resource planning (ERP) which enables an organisation to plan and manage 
resources for the whole organisation. 
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Most organisations need to interact with other organisations. Information 
systems that connect two or more organisations are called Inter-Organisational 
Information Systems (IOS). An example of IOS is a supply chain management 
system. IOSs that connect companies located in two or more countries are 
referred to as Global Information Systems. 

The relationship between various classifications of information systems is 
illustrated in Figure 6.2. This figure shows that organisations may have a number 
of TPS (for example, one for each department). To manage the whole 
organisation, each organisation will normally have one enterprise system. 
Information system for two or more organisations may be connected through an 
IOS. 

 
Figure 6.2: Classification of information systems based on breadth of support 

 

 

SELF CHECK 6.1 

Give examples of information systems to support managers in the
following organisations: 

1. Supermarkets; 

2. Universities; 

3. Government departments; and 

4. Hospitals. 
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 COMPONENTS OF AN INFORMATION 
SYSTEM 

6.1 

A computer-based information system consists of five components: 

 A computer system;  

 An information system software; 

 A database; 

 Procedures; and 

 People. 

The relationship between these components is shown in Figure 6.3. 

 
Figure 6.3: Components of an information system 

A computer system consists of the computer hardware and the system software. 
The category of computer system to be used depends on the the type and 
capability of the information system. For example, if a very large amount needs 
to be stored, a mainframe computer may be needed. However, if the amount of 
data is small, a microcomputer may be sufficient. 

An information system software is an application software designed to support 
specific types of information system. For example, to manage human resource, 
we need a human resource information system software. 

A database is a collection of related files and tables that stores data required by 
the information system. The concept of database will be explained in the next 
topic. 
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Procedures is a set of rules about how the system is to be used. Some of the issues 
related to procedures are: 

 List of authorised users; 

 Rules for entering data into the system; 

 Types of reports to be generated; and 

 Time when these reports are generated. 

People are those individuals who are related to the system. They include: 

 Users; 

 Data entry staff; 

 Database administrator; and 

 System administrator. 

 TRANSACTION PROCESSING SYSTEMS 6.2 

Transaction Processing Systems monitor, collect, store and process data 
generated from all business transactions. The primary goal of using a TPS is to 
provide all information required by law, by management and by organisational 
policies to keep the business running properly and efficiently. 
 
Some of the characteristics of TPS are: 

 Large amount of data to be processed; 

 The source of data are mostly internal; 

 Input and output data are structured; 

 Low computation complexity; and 

 Requires a high level of accuracy and data integrity. 

6.2.1 Examples of TPS 

Transaction Processing System normally operates within a functional area of  
an organisation. Examples of TPS for each of the functional areas within an 
organisation is shown in Table 6.1. 
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Table 6.1: Examples of TPS 

Functional Areas TPS 

Accounting and Finance 
Financial Information System 

Accounting Information System 
Funds Management System 

Marketing and Sales 
Point of Sales System 

Sales Order Information System 
Sales Commission System 

Production and Operations 
Inventory Management System 

Quality Control System 
Machine Control Systems 

Human Resource Management 
Human Resource Information System 

Payroll System 
Staff Evaluation System 

6.2.2 Information Flow in TPS 

A flow of information in a typical TPS is shown in Figure 6.4. This flow can be 
described as follows: 

(a) An event is recorded by data entry equipment; 

(b) The TPS program will update the database; 

(c) TPS program will gnerate routine reports; and 

(d) Users can also send a query to the TPS program. 

 
Figure 6.4: The flow of information in TPS 



  TOPIC 6    INFORMATION SYSTEMS  
 

116 

6.2.3 Types of TPS 

Examples of TPS are as follows: 

 Stand-alone system; 

 Enterprise-wide client-server system; and 

 Web-based system. 

A stand-alone system is normally a simple information system used by a single 
user. This type of system is normally employed in a small office environment 
where both TPS software and data are stored in a PC. The description of this 
system is shown in Figure 6.5. 
 

 
Figure 6.5: A stand-alone system 

 
An enterprise-wide client-server system is a system that is based on enterprise-
wide computing environment, where servers and clients are connected to a local 
network within an enterprise. All of the data required by this type of information 
system is stored in the server, which is normally a mini-computer. TPS software 
is stored in the usersÊ PC which allows users to access data stored in the server,  
as shown in Figure 6.6. This type of information system is normally used by 
medium-size organisations. 
 

 
Figure 6.6: Enterprise-wide client-server system 

 
The most popular type of TPS is the web-based system. In this type of system, the 
TPS software is not installed in the usersÊ PC. Instead, users can interact with the 
information system by giving the URL of the system to the web browser, as 
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shown in Figure 6.6. Since the number of users are normally large, powerful 
computers are normally used to host the TPS software and the data servers. 
 

 
Figure 6.7: Web-based TPS 

6.2.4 Batch or Online Processing 

TPS can process data in two ways: 

 Batch processing; and 

 Online processing. 

In batch processing, data from transactions are collected and grouped together. 
The system then processes the group of data (called batches) periodically, for 
example every hour. 
 
In online processing, data are processed without batching, but not necessarily in 
real time. 
 

  

Study a transaction processing system that is used in your organisation. 
Identify: 

(a) Roles of the TPS. 

(b) Is it a stand-alone system, client-server system or web-based 
system? 

(c) Does the system operate by using batch processing or online 
processing? 

ACTIVITY 6.1 
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 MANAGEMENT INFORMATION SYSTEMS 6.3 

The main role of Management Information Systems (MIS) is to provide 
information to middle-level managers to support planning, organising and 
controlling operations. This information is provided in the following forms: 

 Routine reports, such as daily sales, monthly payroll or weekly expenditure. 

 Ad-hoc reports, generated as needed, on demand. 

 Exception reports, such as expenditure for certain items that are more than 
the budgeted amount. 

 Statistical summaries. 

 Comparative analysis in order to compare the real performance against the 
expected performance. 

 Projection, such as projection of future sales or market shares. 
 
Unlike TPSs which are used to deliver information for day-to-day activities, MIS 
usually serve managers by giving weekly, monthly and yearly information. 
However, similar to TPSs, MIS operates within a functional area of an 
organisation. MIS obtains information from the database of each of the 
transaction processing systems within a functional area as illustrated in  
Figure 6.8. 
 

 
Figure 6.8: Relationship between TPSs and MIS within a functional area 
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1. Explain the difference between MIS and TPS.

2. What is the difference between ad-hoc report and routine reports? 

3. Why is it important for MIS to produce exception reports? 

SELF-CHECK 6.2 

 ENTERPRISE INFORMATION SYSTEM 6.4 

Enterprise Information Systems are systems that involve the entire organisation. 
Examples of enterprise systems are: 

 Enterprise Resource Planning (ERP); 

 Customer Relationship Management (CRM); 

 Material Requirement Planning (MRP); and 

 Manufacturing Resource Planning (MRP II). 
 
In this section, we are going to discuss the first two types of enterprise 
information systems. 

6.4.1 Enterprise Resource Planning Systems 

ERP is a system that integrates the planning, management and the use of 
resources in the entire organisation. The major objective of this system is to 
integrate all departments and functional information systems across a company 
into a single information system that can serve the needs of the entire 
organisation. In order to achieve this objective, ERP must involve integration of 
all functional information systems available within the organisation as illustrated 
in Figure 6.9. 
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Figure 6.9: Integrating functional areas into ERP 

 
An organisation can develop an ERP system by linking together exisiting TPSs. 
Another option is to use commercially available ERP software. The leading ERP 
software providers are 

 SAP R/3 from SAP AG Corp; 

 Oracle; 

 Computer Associates; and 

 PeopleSoft. 

6.4.2 Customer Relationship Management Systems 

Many business organisations now recognise that customers are very important 
components of their businesses. Thus, there is a need for them to manage 
relationship with their customers effectively. CRM is a system that helps an 
organisation to acquire and retain customers. Through CRM, organisations are 
able to treat different customers differently.  
 
Three major types of CRM activities are: 

1. Operational  involves customer services, order management and 
invoice/billing. 

2. Analytical  capture, store, extract, interpret and report customer data to the 
management. 

3. Collaborative  communication, coordination and collaboration between the 
organisation and customers. 
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In order to support CRM activities, there are a number of CRM applications that 
have been developed. These applications can be divided into: 

 Tools for customers to interact with the organisation, such as call centres, help 
desks, and field service automation. 

 Tools for customers to interact directly with the applications, such as a 
general-purpose e-commerce application. 

 Tools for analysing the results of operational processing. 

 Online networking tools, such as chat rooms and discussion forum. 
 

 

1. Define the functions of ERP and CRM. 

2. Why do organisations use CRM? 

3. In your opinion, what are possible reasons for CRM failures? 

SELF CHECK 6.3 

 INTER-ORGANISATIONAL AND GLOBAL 
INFORMATION SYSTEMS 

6.5 

An inter-organisational information system (IOS) enables efficient processing of 
transactions between two or more organisations. Examples of these transactions 
are: 

 Transmitting orders; and 

 Transfer of funds. 
 
By having IOS, business partners can reduce the cost of routine business 
transactions and improve the quality of information flow by reducing or 
eliminating errors. Most IOSs are implemented by using private networks. 
However, many organisations are now moving towards using extranets. 
 
Global Information System is an IOS that involves organisations from two or 
more countries. This type of system is being used by organisations such as: 

 Multinational companies; 

 International companies; and 

 Virtual global companies. 
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Benefits of Global Information Systems are as follows: 

 Effective communication at a reasonable cost; 

 Effective collaboration to overcome differences in time, distance and 
language; and 

 Ability to work on projects that involve members from various countries. 
 

 

SELF-CHECK 6.4 

1. What is the main difference between IOS and Global Information 
System? 

2. How can IOS improve transactions between organisations? 

3. Give two examples of multinational companies and two examples
of international companies. 

4. In your opinion, what are possible disadvantages of Global
Information System? 

 
 The most important application of ICT is computer-based information 

systems. The purpose of information systems is to enable the right people to 
obtain the required information at the right time. 

 A computer-based information systems consist of five components:  
(i) a computer system, (ii) an information system software, (iii) a database,  
(iv) procedures and (v) people. 

 There are many different types of information systems that are used by 
organisations. One way of classifying these systems is by looking at the  
level of support they provide. In this approach, information systems can  
be divided into transaction processing systems, management information 
systems and executive information systems. Another method of classifying 
these systems is by categorising them as functional systems, enterprise-wide 
systems and inter-organisational systems. 

 Transaction Processing Systems monitor, collect, store and process data 
generated from all business transactions. The primary goal of using a TPS  
is to provide all information required by law, by management and by 
organisational policies to keep the business running properly and efficiently. 
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 Management Information System (MIS) is a type of information system that 
can be used to provide information to middle-level managers to support 
planning, organising and controlling operations. 

 Enterprise Information Systems are systems that involve the entire 
organisation. Examples of enterprise systems are: Enterprise Resource 
Planning (ERP), Customer Relationship Management (CRM). Material 
Requirement Planning (MRP) and Manufacturing Resource Planning (MRP 
II). 

 An inter-organisational information system (IOS) enables efficient processing 
of transactions between two or more organisations. Global Information 
System is an IOS that involves organisations from two or more countries. 

 

Customer Relationship Management 

Enterprise Resource Planning 

Executive Information Systems 

Functional Information Systems 

Global Information Systems 

Inter-organisational systems 

Management Information System 

Manufacturing 

Manufacturing Resource Planning 

Requirement Planning 

Transaction Processing Systems 

 

 

 

1. List the types of information systems available in your 
organisations. 

2. What are other possible information systems required by your 
organisation? 

3. Does your organisation have procedures for using the information 
systems? If it does, give two examples of the procedures. 

4. Discuss some possible problems in implementing a global 
information system. 
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By the end of this topic, you should be able to: 

1. Differentiate between data, information and knowledge. 

2. List the four sources of data and the process of data collection. 

3. Describe the document management systems. 

4. Explain the concept of data warehousing. 

5. Describe the operation of business intelligence. 

6. Describe the benefits of data mining. 

7. Describe technologies that can be used in a knowledge management 
system. 

 LEARNING OUTCOMES 
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In the previous topic, we have discussed the importance of information systems. 
One of the most important components of an information system is the data. 
Without quality data, the information system will be useless.  
 

 
 
 

What is meant by „data‰? 
Data are facts, text, images, sound or video that may or may not be 
useful for a particular task for for a particular organisation. 
 
What is High-Quality Data? 
Data that is accurate, complete, timely, consistent, accessible, 
relevant and concise.  

 
 
 
 
 
Data, when properly managed, becomes information and then knowledge. 
Information is normally defined as data whose form and content are appropriate 
for a particular use. Some of the methods that can be used for converting data 
into information are: 

 Formatting; 

 Filtering; and 

 Summarising. 
 
Knowledge is a combination of instincts, experiences, ideas, rules and procedures 
that guide actions and decisions. 
 

Examples of data, information and knowedge:

Data  share prices that are published daily in newspapers 

Information  conclusion from the data, for example 

 Which counter is the most active counter for the day? 

 Does the price of shares increase of decrease? 

Knowledge  based on experience and accumulative knowledge, 
a person can conclude whether he should buy shares or not. 

 

 
 
 
 
 
 
 
 
 
 
 
 
Many organisations are now employing ICT-based knowledge management 
systems to capture and store knowledge and to ensure that knowledge can be 
accessed and applied by all organisational employees. The availability of the 
organised knowledge enables an organisation to be a flexible and powerful 
learning organisation.  
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The concept of learning organisation was explained by Peter Senge in The Fifth 
Discipline as places "where people continually expand their capacity to create the 
results they truly desire, where new and expansive patterns of thinking are 
nurtured, where collective aspiration is set free, and where people are 
continually learning to see the whole (reality) together." 
 
In this topic, we are going to discuss the concept and methods of data 
management and knowledge management. 
 

 

SELF-CHECK 7.1 

1. Why do organisations need quality data? 

2. Give another example to explain the difference between data,
information and knowledge. 

3. Why do organisations need to be transformed into learning
organisations? 

 7.1 DATA MANAGEMENT 

Data management is one of the important tasks for an IT department of any 
organisation since IT applications cannot be done without having the right data. 
However, managing data is increasingly difficult due to the following factors: 

 Most organisations require past data to be kept, while new data need to be 
added rapidly. Thus, the amount of data required increases exponentially 
with time.  

 Most organisations also require an ever-increasing amount of external data.  

 Data in most organisations are not stored centrally. They are collected by 
many individuals and departments and stored at various locations. Some of 
the data are not even available in digital format.  

 
Like other things, data can get obsolete: new data need to be collected and old 
data need to be updated. Thus, data management can be visualised in the form of 
data life cycle as shown in Figure 7.1. 
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Figure 7.1: Data Life Cycle 

7.1.1 Data Collection 

Data collection is a process of collecting data from the data source. There are 
three different types of data source: 

(a) Internal Data Source; 

(b) External Data Source; and 

(c) Personal Data. 
 
Internal data source is located within the organisation and normally captured by 
the organisationÊs information systems and stored in the database or physical 
files. Examples of internal data source for a university are: 

 Data about students; 

 Data about lecturers; 

 Data about courses; and 

 Data about facilities. 
 
Examples of external data sources are: 

 Data about other organisations, especially our competitors. This data can be 
obtained from the organisationsÊ websites, annual reports and published 
brochures; 

 Government reports, for example annual budget and economic reports; and 

 Data about other countries. 
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Most external data are not really relevant to any of the information systems, but 
it is important that all these data are monitored and captured, because these data 
are actually important for the organisationÊs strategic planning. 

Personal data are data that belong to individuals within an organisation. Each 
employee may has his/her own way to implement a certain task. All these 
approaches for implementing given tasks or solving given problems need to be 
captured and stored, so that they can be referred to by other employees in the 
future. 

7.1.2 Data Storage 

Most of the information systems store data inside databases. A database is a 
collection of data organised to serve one or more application systems. The 
management of data inside a database is done by a software called Database 
Management System (DBMS). DBMS acts as an interface between application 
systems and the database as shown in Figure 7.2. 
 

 
Figure 7.2: Role of a DBMS 

 
There are different types of DBMS, for example Relational DBMS, Hierarchical 
DBMS and Object-oriented DBMS. Relational DBMS is the most popular type of 
DBMS. In relational DBMS, data are stored by using two dimensional tables. For 
example, data about students, lecturers and courses may be stored as tables 
shown in Figure 7.3. 
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Metric No Name Address Programs 

A45167 Ali bin Abu Kuantan BIT 

A46715 Ramasami a/l 
Muthusami 

Klang BBA 

A46716 Ang Wang Seng Setapak BIT 

Data 
about 
Students 

 

Staff No Name Qualification Specialisation 

K003478 Syarifah Aminah PhD Computing 

K003479 Tan Sook Meng MSc Accounting 

K003678 Ahmad Harun MIT Computing 

Data 
about 
Lecturers 

 

Course 
Code 

Course Name Pre-
Requisite 

TMK1213 Programming 1 None 

TMK1223 Programming 2 TMK1213

TMK2243 Web-based Systems None 

Data 
about 
Courses 

Figure 7.3: Tables describing data about students, lecturers and courses 
 
The current trend in data storage is to use a concept called data warehouse. A 
data warehouse is a repository of all of the data needed by the an organisation. 
Some of the characteristics of data warehouse are: 

 Data are stored by subjects (for example by students, staff, vendors, 
products); 

 All of the data in the data warehouse are stored by using similar method of 
coding; 

 Data are kept for a long time so that they can be used for forecasting and 
comparisons; and 

 Data are stored in a multi-dimensional structure so that data can be viewed 
and analysed from different perspectives. 

 
The process of developing a data warehouse is done by extracting data from all 
possible data sources as shown in Figure 7.4. Since the data from the data sources 
are in different formats, there is a need for the data to be transformed into the 
standard format used by the data warehouse. 
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Figure 7.4: Developing a data warehouse 

 
Although the concept of data warehouse is very good, the process of building 
and maintaining a data warehouse is very expensive. As an alternative, many 
smaller organisations build a lower cost, scaled-down version of a data 
warehouse, called a data mart. The advantage of data marts include: 

 Low cost; 

 Shorter implementation time; and 

 Easier to maintain. 

7.1.3 Data Analysis 

Once the data are stored inside the data warehouse or data marts, they can be 
analysed to produce meaningful information.  

Data mining is one of the most important techniques for data analysis that 
focuses on modelling and knowledge discovery. Given a data warehouse of 
sufficient size and quality, data mining technique can be used to: 

 Automatically predict trends and behaviours; and 

 Automatically discover previously unknown patterns. 
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Data mining technique is now being used by many companies worldwide. Some 
of the examples are: 

 Large supermarket are using this technique to predict sales and then to 
determine correct inventory levels and distribution schedules among outlets; 

 Banks are using this technique to forecast levels of bad loans; and 

 Insurances companies, for forecasting claim amounts. 

The types of information that can be produced through data mining is shown in 
Table 7.1. 

Table 7.1: Various capabilities of data mining 

Capabilities Explanation Examples 

Association To link occurences to 
single event. 

A study of supermarket 
purchasing pattern may find that 
when flour is puchased, sugar is 
also purchased 60% of the time. 

In sequence To link events over time. 

A study may find that if a person 
puchases a refrigrator, he will 
puchase a tv set within a month 
at 65% of the time. 

Classification 
To recognise patterns that 
describe the group to 
which the item belongs. 

To discover characteristics of 
students who might not be able to 
complete their studies. 

Clustering To discover different 
grouping within data. 

To partition students based on 
their programming ability. 

Forecasting 
Uses series of existing 
data to forecast what 
other values will be. 

To estimate future value of sales  

7.1.4 Data Visualisation 

Human beings find it easier to understand information if it is represented 
graphically. For example, it is easier for you to describe ways of going to a 
particular place by using a map than to descibe it verbally. Similarly, human 
beings can understand data better if it is represented graphically. The technique 
for representing data in this way is known as data visualisation.  

An example of data visualisation tool is Graphical Information System (GIS).  
It is basically a computer-based system for capturing, checking, integrating, 
manipulating and displaying digitised maps. An example of GIS systems is 
GoogleEarth, which enables us to view the map of the whole world. This 
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program display the map based on the data captured by the satellites. Figure 7.5 
shows the main user interface to the Google Earth. Users can zoom in or rotate 
the earth in order to get the map of the required location on the earth. 
 

 
Figure 7.5: Google Earth main user interface 

 
Another type of data visualisation is the virtual reality (VR), which enables 
people to share and interact in the same artificial environment. Some examples of 
VR include 

 Training; 

 Virtual Prototyping; 

 Virtual Museums; 

 Three dimensional games; 

 Real estate presentation and evaluation; and 

 Virtual physics lab. 
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7.1.5 Modelling and Simulation 

Modelling and Simulation is a technique that can be used for developing a level 
of understanding of the interaction of a system. A model is a simplified 
representation of a system in order to promote understanding of the real system. 
A simulation is the manipulation of a model in such a way that it enables one to 
perceive the behaviour of the system.  
 
Visual Interactive Modelling (VIM) is an application that allows user to view 
impact of different management or operational decisions graphically. One of the 
widely used VIMs is Visual Interactive Simulation (VIS) that enables users to 
watch the progress of the simulation model in an animated form. One of the VISs 
is called Witness produced by Saker Solutions. Witness is a comprehensive 
discrete event and continuous process simulator. Another example is MapleSim, 
a product of MapleSoft. 

7.1.6 Business Intelligence 

Another interesting application is called business intelligence (BI).  
 
Business intelligence software tools enable data to be analysed in order to 
produce reports, predictions and alerts. These tools can also display information 
in graphical presentations. The process of BI is shown in Figure 7.5. 
 

 
Figure 7.5: Business Intelligence Process 

 
One of the vendors for BI is Oracle. Oracle describes its BI application as „a 
portfolio of technology and applications that provides the industry's first 
integrated, end-to-end Enterprise Performance Management System, including 
BI foundation and tools  integrated array of query, reporting, analysis, alerting, 
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mobile analytics, data integration and management, and desktop integration  as 
well as category-leading financial performance management applications, 
operational BI applications, and data warehousing‰. Some of the tools available 
in Oracle BI application are: 

 Oracle BI discover; 

 Oracle BI Warehouse Builder; 

 Oracle Data Mining; 

 Oracle BI Bean; and 

 Oracle Reports. 
 

 

SELF-CHECK 7.2 

1. Why do organisations need to manage data? 

2. List examples of internal data, external data and personal data
available within your organisation. 

3. What are the advantages of using data warehouse? 

4. Explain the concept of business intelligence. 

 DOCUMENT MANAGEMENT 7.2 

All organisations have to deal with a lot of paper documents. Examples of these 
documents are: 

 Annual reports;  

 Letters and correspondences; 

 Working papers; 

 Sales and Purchase Agreements; 

 Employees contacts; and 

 Company Brochures. 

All of these documents must be managed properly as they are considered to be 
important assets of the organisation. Traditional approach for managing these 
documents is done by using paper files which are stored in the file room. 
Retrieving documents from the file room is a very difficult task, especially for a 
large organisation.  
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7.2.1 Document Management System 

In order to reduce the problem of storing and retrieving documents, many 
organisations are now using computer-based document management systems. 
Document management system is an automated control of electronic documents 
within an organisation, from initial creation and final archiving. If a document is 
not produced electronically, it needs to be scanned into the electronic form. 

Document management system (DMS) allows organisations to exert control over 
production, storage and disctribution of documents. Major components of a DMS 
are: 

 Metadata: The description of a document. It may, for example, include the 
date the document was stored and the identity of the user storing it. The DMS 
may extract metadata from the document automatically or prompt the user to 
add metadata.  

 Capture: Images of documents are normally captured by using scanners. 
Scanner software normally comes together with Optical Character 
Recognition (OCR) software, in order to convert digital images into machine-
readable text. 

 Storage: Storage of the documents often includes management of those same 
documents; where they are stored, for how long, migration of the documents 
from a storage media to another. 

 Indexing: Indexing is the process of extracting important words from the 
documents' contents. Indexing exists mainly to support retrieval.  

 Retrieval: Retrieve the electronic documents from the storage.  

 Integration: Many DMS attempt to integrate document management directly 
into other applications, so that users may retrieve existing documents directly 
from the document management system repository, make changes, and save 
the changed document back to the repository as a new version, all without 
leaving the application.  

 Distribution: A published document for distribution has to be in a format that 
cannot be easily altered.  

 Security: Document security is vital in many document management 
applications. Compliance requirements for certain documents can be quite 
complex depending on the type of documents.  

To facilitate document management, International Standard Organisation (ISO) 
has also published a series of standards regarding the technical documentation, 
covered by the division of 01.110. 

 ISO 2709:1996 Format for information exchange 
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 ISO 15836:2003 The Dublin Core metadata element set 

 ISO 21127:2006 A reference ontology for the interchange of cultural 
 heritage information 

 ISO 23950:1998 Information retrieval (Z39.50)  Application service 
 definition and protocol specification. 

One of the DMS is OpenDocMan, which is a free DMS designed to comply with 
ISO standard for document management. Another example of DMS is Simplifile 
that was developed by IDS (Imagine Document Solutions). 

7.2.2 Document Workflow Management System 

Document workflow is the movement of documents from one person to another 
person within an organisation. It is a complex problem and some document 
management systems have a built-in workflow module. There are different types 
of workflow such as: 

 Manual workflow that requires a user to view the document and decide who 
to send it to.  

 Rules-based workflow that allows an administrator to create a rule that 
dictates the flow of the document through an organisation. 

 Dynamic rules that allow for branches to be created in a workflow process. 
For example, an invoice may follow different routes through the organisation 
depending on the amount of the invoice. 

 

 

ACTIVITY 7.1 

Go to www.opendocman.com to read and download an open source 
document management system. 
 
List five functions provided by the software. 

 KNOWLEDGE MANAGEMENT 7.3 

Most organisations now consider knowledge as a critically important assets. 
Thus knowledge must be managed properly so that it can be proper utilised by 
the organisation. Knowledge Management is a process of identifying, selecting, 
organising, disseminating, transferring and applying important information, 
expertise and experience that are part of the organisation.  

http://www.opendocman.com/
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To ensure that knowledge can be properly managed, many organisations have 
created the position of Chief Knowledge Officer (CKO). The main tasks of CKO 
are to: 

 Design and implement knowledge management strategies; 

 Maximise the organisationÊs knowledge assets; and 

 Making sure that knowledge are effectively being used. 

7.3.1  Tacit and Explicit Knowledge 

There are two types of knowledge: tacit and explicit knowledge. 

Explict knowledge is the type of knowledge that has been documented in the 
form that it can be distributed to others. Examples of explit knowledge are: 

 Best practices of how to process studentsÊ applications. 

 Best practices of how to apply for research grant. 

 Regular reports that need to be submitted. 

Tacit knowledge is a type of knowledge that is not documented, but exists in the 
form of experiential learning of the organisation. It includes: 

 Know-how; 

 Trade secrets; 

 Insights; and 

 Organisational culture. 

Tacit knowledge is important but it is difficult to be shared because it is 
unstructured, ambiguous, highly personal and informal. One of the important 
tasks in knowledge management is to capture the tacit knowledge and to 
represent this type of knowledge so that it can easily be shared and exchanged 
within the organisation.  

7.3.2  Knowledge Management System 

Knowledge Management System (KMS) is a system to help in the process of 
knowledge management.  

There are six important functions of a KMS: 

(a) To help in the process of knowledge creation; 

(b) To capture new knowledge and to represent it properly; 

(c) To capture human insights in order to refine available knowledge; 
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(d) To store knowledge in a knowledge repository so that it can be accessed by 
members of the organisation; 

(e) To update the knowledge so that it remains relevant and current; and 

(f) To disseminate knowledge so that it can be shared by everybody in the 
organisation. 

7.3.3  IT Support for Knowledge Management 

Technology to support knowledge management is called knowware. Most 
knowledge management software packages include one or more of the following 
six tools: 

(a) Collaborative computing; 

(b) Knowledge Server; 

(c) Enterprise knowledge portal; 

(d) Electronic document management; 

(e) Knowledge-harvesting tools; and 

(f) Search engines. 

Knowledge management suite is an integrated knowledge management system 
that combines communication, collaboration and storage technologies into  
one complete system. Examples of these knowledge management suites are 
WebSphere and KnowledgeX. 

Activity 7.2  

 

ACTIVITY 7.2 

Go to IBM website and get information about functionalities provided
by WebSphere and KnowledgeX.  

 

 Data, information and knowledge are considered critical assets for an 
organisation. Thus, data, information and knowledge must be properly 
managed. 

 Transformation of data into information and knowledge involves a number 
of processes: data source, data storage, data analysis, and data utilisation. 
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 There are three different types of data source:  

(i)  Internal Data Source;  

(ii)  External; and 

(iii)  Data Source and Personal Data. 

 Many organisations are starting to store data in data warehouses. A data 
warehouse is a repository of all the data needed by the an organisation. 

 Business intelligence software tools enable data to be analysed in order to 
produce reports, predictions, alerts and graphical presentations. One of the 
most important techniques in business intelligence is data mining. 

 Data visualisation is a technique for representing data graphically. One 
example of data visualisation tool is Geographical Information System (GIS). 

 All organisations have to deal with a lot of documents. In order to reduce the 
problem of storing and retrieving documents, many organisations are now 
using document management system. 

 Knowledge Management System is a system to help in the process of 
knowledge management. Technology to support knowledge management are 
called knowware. Most knowledge management software packages include 
one or more of the following six tools: Collaborative computing, Knowledge 
Server, Enterprise knowledge portal, Electronic document management, 
Knowledge-harvesting tools and Search engines. 

 

Business Intelligence 

Chief Knowledge Officer 

Data Management 

Data Mining 

Data Source 

Data Visualisation 

Data Warehouse 

Explicit Knowledge 

Knowledge Management 

Learning Organisation 

Tacit Knowledge 
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1. Discuss the process of  knowledge discovery and explain how 
data mining technique can be used in this process.  

2. Knowledge creation is considered as a very important activity in 
knowledge management. Explain what is meant by knowledge 
creation and  propose techniques that can be used in knowledge 
creation. 

3. Oracle, IBM and Microsoft are three important vendors for 
Business Intelligence. Visit their websites to find more 
information about the BI tools provided by them. Which one, in 
your opinion, provides the most suitable BI tools for your 
organisation? Explain your answer. 

 

Alter, S. (2002). Information Systems. New Jersey: Pearson Education, Inc. 

Senge, P. (2006). The Fifth Discipline, Doubleday.  

Turban, E., Rainer, R. K., & Potter, R. E. (2005). Introduction to Information 
Technology. New York: John Wiley & Sons, Inc. 
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By the end of this topic, you should be able to: 

1. Identify two threats to the computer systems; 

2. Explain seven types of computer crimes; 

3. Describe the concept of virus and other software threats; 

4. Explain the types of security threats to websites; and 

5. Describe various defence mechanisms that can be used to protect 
computer systems. 

 

LEARNING OUTCOMES 
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Data and information is now considered to be the most critical asset for any 
organisation. Information resources are kept in various data storage within the 
organisation. Information is also transmitted to and from the organisation 
through the computer network and the Internet. Security of the information 
resources has been considered to be a major concern for most IT managers. 

Threats are dangers faced by a computer system. There are two types of threats: 

(a) Unintentional Threats; and 

(b) Intentional Threats. 

Unintentional threats can be divided into three types: 

 Human errors: Errors that occur in the design or computer hardware and 
software, data collection, data entry and data management. 

 Environment hazards: Such as fire, floods, storms and earthquake. 

 Computer system failures: Either as a result of poor maintenance or defective 
materials. 

Intentional threats include: 

 Theft of data; 

 Theft of equipment; 

 Inappropriate use of data; 

 Virus and similar software attacks; and 

 Internet fraud. 

 
In this topic we will discuss the types of threats to the computer system. In 
sections 8.2 and 8.3, we will discuss two most common threats: computer crimes 
and computer virus. Section 8.4 will discuss some of the threats to websites. And 
finally Section 8.5 explores possible steps to protect an organisationÊs information 
resources. 
 

 

1. Explain what is meant by information resources. 

2. Why does security of these information resources important? 

SELF-CHECK 8.1 

 
Activity 1.1 
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 COMPUTER CRIMES 8.1 

Computer crime can be defined as criminal activity involving an information 
technology infrastructure. Computer crimes can be carried out either by 
outsiders or insiders. An outsider who penetrates a computer system is called a 
hacker. A cracker is a term used to describe a malicious hacker, who penetrates a 
computer system in order to commit a crime. 

Examples of computer crimes are: 

 Illegal access (unauthorised access);  
 Illegal interception (by technical means of non-public transmissions of 

computer data to, from or within a computer system); 
 Data interference (unauthorised damaging, deletion, deterioration, alteration 

or suppression of computer data); 
 Systems interference (interfering with the functioning of a computer system 

by inputting, transmitting, damaging, deleting, deteriorating, altering or 
suppressing computer data); 

 Misuse of devices; 
 Forgery (ID theft); and 
 Internet fraud. 
LetÊs now look at the the two types of theft. 

8.1.1 Identity Theft 

Identity theft is a process where a criminal poses as someone else. Identity theft is 
sub-divided into four categories: 

 Financial Identity Thief: Using anotherÊs identity to obtain goods and 
services. 

 Criminal Identity Thief: Pretending to be another person when apprehended 
for a crime. 

 Identity Cloning: Using anotherÊs information to assume his/her identity in 
daily life. 

 Business Identity Thief: Using anotherÊs business name to obtain credit 
Most identity thefts related to computer crimes involves stolen credit cards. A 
criminal can then use the stolen credit card to buy products or services online. 

8.1.2 Internet Fraud 

Most Internet frauds involve tricks used by criminals to: 

 Get money from innocent people 



 TOPIC 8 COMPUTERS AND NETWORKS SECURITY  145 

 Buy products or services without paying 

 Sell products or services without delivering 

An example of Internet fraud is by sending e-mail to innocent people that they 
have won a lottery. An example of the email is shown in Figure 8.1. 

Another example of Internet fraud is known as phishing. A phisher might pose 
as a staff member of an organisation, for example Banks or even Yahoo. He will 
then send an e-mail message to a potential victim, asking him to „verify your 
account‰ or „confirm billing information‰. Once the victim has revealed the 
password, the attacker could access and use the victimÊs account for criminal 
purposes. 
 

 

Lotto Manager British  South African 2010 World cup Bid lottery Award  
From: DR MRS. SAMANTHA WILLIAMS.                                          
East Gate  
Batch No. (13/26/DC36.)                                                   
5TH JANUARY 2007 
CONGRATULATIONS FOR YOUR WINNING: 
  
We happily announce to you the draw of British South African 2010 World 
cup Bid lottery Award International programs held in London. Your E-mail 
address attached to ticket number: 97560 Reference Number :( B9665 
75604546 199) drew the winning numbers: (60/84/27/17/36), which won you 
the lottery award in the 3RD category.  
Your Email have therefore been approved to claim a Total sum of 
US$(1,000.000.00) (One million United States Dollars) in cash credited 
to file (KPC/9030108308/03).This is from a total cash prize of US 
$(10,000,000.00) Million dollars, shared among the first Ten (10)lucky 
winners in 3RD category world-wide.  
Please note that your lucky winning number falls within our lottery 
booklet representative office in South Africa as indicate in the play 
coupon.  
To file for your claim, please contact our clearance Payment officer 
immediately, his contact information are:  
 
Agent Name: BILL ROBINSON 
 Tel + 44 703 1890 501 
 tel +44 703  1860 994 
 Fax +44 870 478 1747 
E-mail: worldcupafricabid2010@hotmail.com 
 
Please be informed that all winning must be claimed not later than two 
weeks from this day.To avoid unnecessary delays and complications, 
please quote your reference batch numbers in all correspondences with us 
or our designated agent. 

Figure 8.1: An Internet Fraud 
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1. Explain the meaning of identity theft. 

2. List two examples of Internet fraud.  

3. What should you do if you realise that you are a victim of 
phishing? 

SELF-CHECK 8.2 

 SOFTWARE THREATS 

Computer systems can also be attacked by software threats. Some of them are: 

 Virus; 

 Worm; 

 Trojan Horse; 

 Logic Bomb; and 

 Back door. 

8.2.1 Virus 

Virus is a small program that has the ability to attach itself to other computer 
software. The computer software is said to be infected by the virus. When the 
software is used, the virus spreads by infecting other software. The first virus 
was Brain created in 1986 by two Pakistani brothers Basit and Amjad Farooq 
Alvi. Table 8.1 lists types of computer viruses. 

Table 8.1: Types of Computer Viruses 

Virus Type Description Examples 

Boot Virus 

Infects floppy disk boot records or master 
boot records in hard disk. Boot viruses load 
into memory if the computer tries to read 
the disk while it is booting. 

Form 
Michelangelo 

Stone 

Program virus 

Infects executable program files, such as 
those with extensions like .BIN, .COM and 
.EXE. The virus becomes active in memory, 
making copies of itself and infecting files on 
disk. 

Sunday 
Cascade 

8.2 
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Table 8.1 (Continued) 

Stealth Virus Viruses that use certain technique to avoid 
detection. 

Whale 
Frodo 
Joshi 

Polymorphic 
Virus 

Has the ability to encrypt its code in 
different ways so that it appears differently 
in each infection 

Involuntary 
Stimulate 
Cascade 

 

Macro Virus 

Infects the macros within a document or 
template. When we open a word processing 
or spreadsheet document, the macro virus is 
activated and it infects the Normal template 
(Normal.dot) 

DMV 
Nuclear 
Melissa 

 
In order to protect a computer system from viruses, anti-virus software needs to 
be installed in the computer system. However, since new viruses are produced 
regularly, anti-virus software needs to be updated regularly. Some examples of 
anti-virus software are Symantec anti-virus and McAfee anti-virus. Figure 8.2 
shows a user interface for Symantec anti-virus. 
 

 
Figure 8.2: The user interface for Symantec anti-virus 
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8.2.2 Worms 

Worm is a program that can replicate itself. It may spread within a computer 
network and can cause the problem called Denial of Service (DOS). Examples of 
worms are: 

 Nimda that was spread in the year 2001. This type of worm arrives through  
e-mail and can spread from computer to computer. When it is launched, it 
can e-mail itself to computers running Microsoft operating systems and 
slowing down the computer network. 

 MyDoom is a computer worm that also affects Microsoft Windows. It was 
first sighted in the year 2004. 

8.2.3 Other Software Threats 

Trojan Horse is another program, normally contained in another program. This 
program does not do anything until some specific event occurs. It is normally 
malicious and can cause a lot of damage to the computer system. A simple 
example of a Trojan Horse is a program named „klcc.exe‰ where its author 
claims it is a free guide to KLCC. When run, it unloads hidden programs, 
commands, scripts, or any number of commands with or without the userÊs 
knowledge or consent. 

Logic bomb is a program that triggers malicious act at a specified time. 

Back door is a program that creates several entry point that allows hackers to 
attack the computer system. 

Some of the software threats are created by people for fun. However, some of 
them are malicious, as shown by the report in Figure 8.3 below. 



 TOPIC 8 COMPUTERS AND NETWORKS SECURITY  149 

 

TROJAN HORSE: YOUR MONEY OR YOUR FILES 
By Joris Evers  
Staff Writer, CNET News.com 
 
Published: April 28, 2006, 5:21 PM PDT 
In another example of „ransomware,‰ a new Trojan horse threatens to delete files 
unless the victim pays up, security experts have warned.  
When activated, the Trojan horse, dubbed Ransom-A by antivirus company Sophos, 
displays some explicit images. It then shows an expletive message that demands a 
$10.99 payment, or it will delete one file every 30 minutes, security experts at 
SophosLabs said in a statement published Friday.  
„This Trojan horse is designed to take your data hostage and tries to scare users into 
paying up quickly by threatening to wipe files one-by-one,‰ Graham Cluley, senior 
technology consultant at Sophos, said in the statement.  
The Trojan asks for payment via the Western Union money transfer service and 
promises delivery of a special disarming code after the ransom is paid, Sophos said. 
This is the second example of malicious software that seeks to extort money in as many 
months. In March, a Trojan horse that encrypts victimsÊ files and demands a $300 
payment to have them decrypted and unlocked made the rounds. A similar attack was 
spotted in May of last year.  
„Our concern is that this may be the beginning of a growing trend of malware designed 
to extort money,‰ Cluley said.  
Sophos recommends that people make backups of their data and run updated security 
software for protection against pests such as these ransom-demanding Trojans. As a 
general rule, Internet users should be cautious when opening e-mail attachments and 
surfing untrusted Web sites.  

Figure 8.3: An example of ransomware 
 

 

ACTIVITY 8.1 

1. Discuss steps that you have to take in order to protect your
computer system and information resources from software attacks? 

2. If you are faced with the problem as stated in Figure 8.2, what 
should you do? 

 WEB SECURITY THREATS 8.3 

Web sites are now considered to be an important resource for an organisation. 
Most companies are making announcements by using their web sites, and most 
people are getting information about an organisation from the organisationÊs web 

mailto:joris.evers@cnet.com?subject=FEEDBACK:Trojan%20horse:%20Your%20money%20or%20your%20files
http://dw.com.com/redir?destUrl=http%3A%2F%2Fwww.sophos.com%2Fpressoffice%2Fnews%2Farticles%2F2006%2F04%2Fransom.html&siteId=3&oId=2100-7349-6066636&ontId=1009&lop=nl.ex
http://news.com.com/Trojan+Cryzip+extorts+decryption+fee/2100-7349_3-6049449.html?tag=nl
http://news.com.com/Miscreants+encrypt+files%2C+hold+them+for+ransom/2100-7349_3-5718678.html?tag=nl
http://news.com.com/BBC+stories+used+as+bait+for+IE+exploit/2100-7349_3-6056217.html?tag=nl
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sites. However, in most cases, web sites are not properly protected and this 
allows hackers to hack into the web site and to change their contents. 

Hackers can also create a website that looks very similar to the original website. 
He/she can then send an e-mail message to potential victims to visit the website. 
The victim, thinking that this is a proper website may give certain sensitive 
information such as password, account number or credit card number, which can 
then be used by the hackers. 

Few years ago, there was an attempt by a hacker to create a website that looks 
very similar to MayBank2U website. Figure 8.4 and Figure 8.5 show two 
webpages for MayBank2U, one of which is the original and the other is the fraud 
one. 

 
Figure 8.4: The real Maybank2U webpage 

 

 
Figure 8.5: The fraud Maybank2U webpage 
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 PROTECTING INFORMATION RESOURCES 8.4 

Organisations and individuals must protect their computer systems and 
information resources.  

8.4.1 Control Mechanism 

The most effective way to protect an organisationÊs information resources is by 
having control mechanisms. Since there are many security threats, there must 
also be many control mechanisms. 

There are three types of control mechanisms: 

(a) System Control; 

(b) Data Control; and 

(c) Application Control. 

System Control is established to protect the computer system. Examples of this 
type of control is: 

 Physical protection of the computer hardware from being stolen; 

 Restriction of unauthorised access to computer system; 

 Establishment of firewall to protect the access to the local network; and 

 Installation of antivirus software. 

The aim of data control is to ensure data safety and data security. Some examples 
of actions that can be done are: 

 Enforcement of regular backup;  

 Plan for disaster recovery; and 

 Restriction of access to data centre. 

Application controls are meant to protect specific applications from unauthorised 
or illegal access.  

8.4.2 Disaster Recovery  

Disaster recovery is a plan to ensure that the business of an organisation can be 
continued after a disaster occurs. Examples of disasters: 

 Earthquake or other natural disaster that destroy the computer centre; and 

 Terrorist attack. 
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All critical applications must be identified and their recovery procedures must be 
properly documented. The plan should be placed in highly secured place. 

One approach for disaster recovery is to set up a backup computer system at a 
different location. In the case of disaster, the backup computer system can be 
started and run. It is important that data in the backup computer system must be 
updated regularly so that in case of disaster, the backup computer system has the 
updated data. 

8.4.3 Computer Auditing 

Computing auditing is an examination of the computer and information systems 
by independent and unbiased observers to answer the following questions: 

 Are control mechanisms being properly installed? 
 Are they effective? 
 Has any breach of security occured? 
 If so, what actions have been taken to improve the security of the system? 
There are two types of auditings: internal auditing and external auditing. Internal 
auditing are normally done by the organisationÊs internal auditors. An external 
auditor, normally appointed from a certified public accounting firm, reviews the 
finding of the internal auditor. 

8.4.4 Securing Individual PC 

In most organisations, access to infomation resources is done by using PC. So, it 
is important that each of these PCs are protected to ensure that they are safe and 
secured. Some of the control measures are: 

 Each PC must be installed by updated antivirus. 

 Personal firewall may be installed at PC that is used for critical applications, 
so that nobody can get unauthorised access to the PC. 

Users must also be trained to take some precaution when using PCs. Some 
examples of precautions are: 

(a) Scan all emails with attachments.  

(b) Do not open any executable attachments unless we have specifically 
requested the file.  

(c) Whenever we run a new program for the first time, run an integrity check 
to make sure that nothing on your PC that should not be changed is 
changed. This will help protect PCs against threats like Melissa.  

(d) Disable macros, unless it is absolutely neccessary. 
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SELF-CHECK 8.3 

1. Why is it important for companies to have mechanisms for  disaster
recovery. 

2. Explain what is meant by computer system auditing. 

3. Users must be trained to protect their computer properly. Why do 
you think this is important? 

 

 There are two main types of security threats faced by computer systems:  
(i) unintentional and (ii) intentional threats.  

 Computer crime can be defined as criminal activity involving an information 
technology infrastructure. 

 Computer systems can also be attacked by software threats. Some of them are 
virus, worm, trojan horse, logic bomb and back door. 

 Information resources can be protected by installing the right control 
mechanisms. There are three types of controls: (i) system control, (ii) data 
control and (iii) application control. 

 Information resources auditing is the examination of the computer and 
information systems by independent and unbiased observers to answer 
questions related to the security of the systems 

 Disaster recovery is a plan to ensure that the business of an organisation can 
be continued after a disaster occurs. 

 

Computer Crime 

Cybercrime 

Cyberwar 

Electronic Surveillance 

Firewall 

Hackers 

Privacy 

Worms 

 



  TOPIC 8 COMPUTERS AND NETWORKS SECURITY  
 

154 

 
Garfinkel, S., & Spafford, G. (2001). Web Security, Privacy & Commerce, Second 

Edition. Sebastopol, CA: OÊReily. 

Garfinkel, S., & Spafford, G. (2003). Practical UNIX and Internet Security, Third 
Edition. Sebastopol, CA: OÊReily.  

Levin, R. B. (1990). Computer Virus Handbook. Berkeley, CA: Osborne 
Publishing. 

Tanenbaum, A. S. (2003). Computer Network. Pearson Education, Inc. 

 



  
 
 

   

E‐Commerce 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 INTRODUCTION 

The idea of electronic commerce started in the early 1970s. During this time, 
„electronic commerce‰ meant the facilitation of commercial transactions 
electronically, using technology such as Electronic Funds Transfer (EFT). This 
technology allows businesses to send commercial documents like purchase 
orders or invoices electronically.  
 
The use of ICT has enabled innovations in the world of business by introducing 
the concept of electronic commerce or e-commerce. E-Commerce (EC) is the 
process of buying, selling, transferring or exchanging products or services via 
computer network.  
 
The second of generation of e-commerce was introduced in the 1980s with the 
acceptance of credit cards, automated teller machines (ATM) and telephone 
banking. 
 
The current concept of e-commerce started around 1998. When the world wide 
web (www) and Internet computing was introduced in the early 1990s, many 
people were expecting that e-commerce would soon become one of the most 
important applications of www. However, it took more than five years before a 

TTooppiicc  
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5. Describe the concept of m-commerce and location based services. 

4. Give five examples of B2C applications; and 

3. Differentiate between B2C and B2B applications; 

2. Explain major EC mechanisms; 

1. Describe the benefits and limitations of e-commerce; 

By the end of this topic, you should be able to: 

LEARNING OUTCOMES 
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security protocol such as HTTPS to be properly developed. Between 1998 and 
2000, a substantial number of e-commerce companies were set up, especially in 
the United States and the European Union. A large number of these companies, 
however, disappeared after the dot com collapse in 2000 and 2001. Since 2003,  
e-commerce has continued to show steady progress. 
 
In this topic, we will discuss the concept of e-commerce, major mechanism for  
e-commerce, business-to-consumer e-commerce and intrabusiness e-commerce. 
The last of this topic will discuss about mobile commerce and location based 
services. 

 

 

1. What is meant hy HTTPS? 

2. Explain what you know about dot com collapse. 

SELF-CHECK 9.1 

 CONCEPT OF E-COMMERCE 9.1 

In this section we are going to discuss some of the basic concepts of e-commerce 
such as EC organisations, EC transactions, EC Business Models and EC 
Framework.  

9.1.1 EC Organisations 

Introduction of e-commerce has created three types of business organisations: 

 Brick-and-mortar organisations: pure physical business organisations. 

 Click-and-mortar organisations: business organisations that conduct some  
e-commerce activities, but their primary business is done in the physical 
world. Many brick-and-mortar organisations are now moving towards click-
and-mortar organisations, for example MayBank and AirAsia. 

 Pure e-commerce organisations: business organisations that conduct their 
business purely online, for example, Amazon.com. 
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9.1.2 EC Transactions 

E-commerce can involve various parties, thus we have a number of different EC 
transactions, such as:  

 B2B  Business to Business Transactions; 

 B2C  Business to Cusomers Transactions; 

 C2C  Customers to Customers Transactions; and 

 C2B  Customers to Business Transactions. 

Most e-commerce transactions are B2B. In this type of transactions both sellers 
and buyers are business organisations. For example, manufacturing companies 
have to buy raw materials from a number of suppliers. In order to reduce the 
time taken in getting the supplies, business between manufacturing companies 
and their suppliers are done through e-commerce. Figure 9.1 illustrates an  
e-commerce activity between a manufacturing company and a supplier. Payment 
for the transaction is normally done through the bank, which can also be 
connected with the companies through B2B business transaction. 

 
Figure 9.1: B2B between a manufacturing company and suppliers. 

 
B2C transaction is a trasaction between business organisations and individual 
customers. Examples of B2C are AirAsia.com, Amazon.com and 
Maybank2U.com. Figure 9.2 shows the webpage for AirAsia.com. 
 
In C2C transaction, an individual sells products to other individuals. An example 
of C2C is lelong.com. 
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In C2B transactions, a customer publishes his needs for a product or service, and 
suppliers compete to provide the product or service to the customer. 
 

 
Figure 9.2: The webpage of AirAsia.com 

9.1.3 EC Business Models 

Business model is a method of doing business by which a company can generate 
the revenue. 

Some EC Business Models are: 

 Online direct marketing: Business organisations sell directly to customers. 

 Affiliate marketing: Business organisations provide services for vendors to 
place their logos (or banners) on the website. Commissions will be charged to 
the vendors if customers click on their logos, go to their websites and buy 
their products. 

 Viral marketing: Advertisement about the products are sent to some receivers 
who will then send the information to their friends.  

 Membership: Only members can use the services provided, and members are 
normally charged membership fees. 
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1. Define B2B, B2C, C2C and C2B. 

2. Give one example of B2B, B2C, C2C and C2B. 

3. List three advantages of e-commerce. 

4. What is meant by business model? 

5. Describe briefly the business models used by the following 
companies: 

(a) www.yahoo.com 
(b) www.jobstreet.com 
(c) www.lelong.com 
(d) www.malaysiakini.com 
(e) www.bharian.com 
(f) www.airasia.com 

SELF-CHECK 9.2 

 EC FRAMEWORK 9.2 

E-Commerce framework consists of three layers as shown in Figure 9.3: 

 E-Commerce Applications; 

 E-Commerce Components; and 

 E-Commerce Infrastructure. 

 

 
 

Figure 9.3: E-Commerce Framework 
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9.2.1 EC Components 

There are five E-Commerce Components: 

 People, such as sellers, buyers, IT service providers; 

 Public Policy, legal and other regulating issues that are determined by the 
government; 

 Marketing and Advertising; 

 Supply Services, such as Payment mechanism, Content Provider and 
Security; and 

 Business Partnership. 

9.2.2 EC Infrastructure 

E-Commerce activities must be supported by a computer system infrastructure 
that includes hardware, software and network. It must also be supported by 
common business infrastructure that includes 

 Electronic payment systems; 

 Security; and 

 Order Fulfillment. 

There are a number of electronic payment systems that can be used to pay for 
online transactions. Many online transactions are paid by using our normal credit 
cards. Other methods of payments are: 

 Electronic cash; 

 Electronic cheque; and 

 Electronic credit cards. 

Security of e-commerce transaction is very important. There are four security 
requirements for conducting EC: 

 Authentication: To ensure that both parties involved in the transaction are the 
right people; 

 Integrity: To ensure that information transmitted in EC are not maliciously 
altered; 

 Non-repudiation: To protect against customerÊs unjustified denial of placing 
an order or vendorÊs unjustified denial of payment made;  

 Privacy: To ensure that the customerÊs identity is protected; and 
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As we have discussed in the previous topic, most of these security issues can be 
solved by using encryption. 

Taking orders from the Internet is the easy part of e-commerce. The most difficult 
part is in order fulfillment, which is a process that involves the following 
activities: 

(a) Arrange for the product to be delivered to the customerÊs door; 

(b) Provide the required customer service, such as an instruction to assemble 
and operate the product; 

(c) Collect the payment; and 

(d) Handle the return of unwanted or defective products. 

 
Order fulfillment is more difficult in B2C since a company needs to ship small 
packages to many customers. 
 

 

1. List and explain five examples of EC Applications.

2. Explain the meaning of electronic cash, electronic cheque and 
electronic credit card. 

3. Give an example for each of the security issues listed above. 

SELF-CHECK 9.3 

 MAJOR EC MECHANISM 9.3 

Some major mechanisms for selling and buying on the Internet are electroic 
catalogue, electronic auctions, online bartering, e-storefronts, e-malls and  
e-marketplaces.  

9.3.1 Electronic Catalogue 

Electronic catalogue is the backbone of e-commerce sites. It consists of a product 
database, directory and search capabilities. The main objective of electronic 
catalogue is to advertise and promote products and services. 

9.3.2 Electronic Auctions 

An auction is a process where prices are determined dynamically by competitive 
bidding. There are two types of auctions: 
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 Forward auction; and 

 Reverse auction. 

In forward auction, buyers will bid continuously for items placed for sales by the 
sellers. The highest bidder wins the items. There are two types of forward 
auction: 

 English auction: The price starts at the lowest level and buyers bid by offering 
higher prices. 

 Dutch auction: The price starts at the highest level. If there are no takers, the 
seller will reduce the price decrementally until there is a buyer who is willing 
to pay at that price. 

In reverse auction, there is one buyer that wants to buy a product or a service. 
Sellers are invited to submit bids. The seller that offers the cheapest price wins. 

9.3.3 Electronic Bartering 

Electronic bartering is electronically supported exchange of goods or services 
through the Internet, without monetary transaction. 

9.3.4 E-Storefronts 

Electronic storefront is an e-commerce website at which orders can be placed. 
There are two types of e-storefronts: 

 Specialised store that sells one or two products. 

 General store that sells many products. 

9.3.5 E-Mall 

E-Mall is a collection of individual shops under one Internet address. The idea of 
e-mall is to provide one stop shopping place that offers many products and 
services. Each e-mall may consist of hundreds or thousands of sellers. 

9.3.6 E-Marketplace 

E-Marketplace is used in B2B E-Commerce. There are two types of e-marketplace: 

 Sell-side marketplace; and 

 Buy-side marketplace. 
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Sell-side marketplace is an e-commerce website where an organisation attempts 
to sell the products or services other of organisations. 
 
Buy-side marketplace is an e-commerce website where an organisation places a 
request for quotation (RFQ). Once this RFQ is posted, sellers submit their bids 
electronically, and winners will be notified electronically. 
 

 

Amazon.com is considered to be one of the most successful e-commerce 
companies. Visit amazon.com at www. amazon.com  and comment on 
the way it organises its electronic catalogue. 

ACTIVITY 9.1 

 B2C APPLICATIONS 9.4 

B2C applications involve direct transactions between business and customers.  

9.4.1 Electronic Retailing 

Electronic retailing is the direct sales of products or services through electonic 
storefronts or electronic malls. This facility enables us to buy from home,  
24 hours a day, seven days a week. 

9.4.2 Electronic Banking 

Electronic banking offers various banking activities that can be conducted online. 
Some of the capabilities provided by electronic banking are: 

 Paying bills; 

 Applying for loan; 

 Fund transfer; and 

 Account statement. 

9.4.3 Online Job Market 

There are a number of e-commerce companies that provide online job market. 
Through this job market, companies can place advertisement for available 
positions. Job seekers can then apply for the job electronically.  
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Another type of online job market allows job seekers to place their electronic CV. 
Companies that are interested to hire personnels can browse the CV and they can 
invite suitable job-seekers for an interview session. 
 
One of the most popular online job markets is jobstreet.com. The webpage of the 
company is shown in Figure 9.4. 
 

 
Figure 9.4: Jobstreet.com 

9.4.4 Travel Services 

Online travel services allow us to purchase airline ticket, reserve hotel rooms and 
rent cars.  

9.4.5 Online Advertising 

Traditional media for advertising are TV, radio and newspapers. This type of 
advertising is basically one-way and not interactive. Tele-marketing is a type of 
marketing where individuals are contacted by direct mail or telephone. This type 
of marketing provides interactive and personalised advertising, but it is slow and 
expensive.  
 
Online advertising improves the traditional marketing by providing media-rich, 
interactive and dynamic advertisement. It can research a large number of 
potential buyers all over the world. 
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Some of methods that can be used for online advertising are: 

 Banners; 

 Pop-up; and 

 E-mail advertising. 

 

 

ACTIVITY 9.2 

One of the most popular online travel service providers is 
AsiaTravelMart.com. Visit the website and comment on the service
provided. 

 B2B APPLICATIONS 9.5 

B2B involves transactions between business organisations. It is the most  
popular form of EC (about 85% of e-commerce is in this form). Most B2B 
transactions are done either through sell-side marketplace or buy-side 
marketplace. E-marketplaces in which there are many sellers and many buyers 
are called electronic exchanges. 

Since B2B transactions involve many companies, they are normally carried out 
through specialised networks such as Extranets. 
 

 

ACTIVITY 9.3 

Does your organisation use B2B applications? If  it does, explain the types 
of transaction involved. 

 M-COMMERCE AND L-COMMERCE 9.6 

M-Commerce or mobile commerce is a type of e-commerce that is done in a 
wireless environment, via the Internet or private network.  

9.6.1 Mobile Banking 

Many banks are now offering mobile banking services. Customers can check 
their account and do fund transfer by using mobile computing devices. 
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Another type of financial service provided through m-commerce is wireless 
payment, where mobile phone users can use their mobile phones to pay for 
products or services. 

9.6.2 Mobile Shopping 

Many online vendors are now allowing customers to shop through wireless 
devices.  

9.6.3 Location Based Commerce 

Location Based Commerce (or L-Commerce) is a type of commercial activity that 
involves localisation of products and services. L-Commerce developed due to the 
availability of technologies that allowed people to: 

 Determine the exact location of a person or a thing; 

 Navigate a route from one location to another location; 

 Track and monitor the movement of a person or a thing; and 

 Create a digital map of a specific geographical location. 

By using these technologies, sellers can offer products or services to customers 
who are close to their locations. Some supermarkets are using these technologies 
to propose to customers items that they may be interested whenever they are 
moving closer to the place where the items are stored. 

Some of the benefits of L-commerce to customers are: 

 Convenience; 

 Reduce travel time; and 

 Safety. 

From sellersÊ point of view, L-commerce allows them to offer products or 
services that meet customersÊ need. 
 

 

ACTIVITY 9.4 

mobile-money.com is one of the providers that allow people to pay for 
services and products by using their mobile phones. Visit the webpage
and list the type of services provided. 
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 Internet computing has enabled innovations in the world of business by 
introducing the concept of electronic commerce or e-commerce. E-Commerce 
(EC) is the process of buying, selling, transferring or exchanging products or 
services via computer network, especially the Internet.  

 Introduction of e-commerce has created three types of business organisations: 
(i) Brick-and-mortar organisations, (ii) Click-and-mortar organisations and 
(iii) Pure e-commerce 

 B2C applications involve direct transactions between business and customers. 
Examples of B2C applications are electronic retailing, online job markets and 
online travel services. 

 B2B involves transactions between business organisations. It is the most 
popular form of EC (about 85% of e-commerce is in this form). 

 M-Commerce or mobile commerce is a type of e-commerce that is done in  
a wireless environment, via the Internet or private network. Examples of  
m-commerce are mobile banking and mobile shopping. 

 Location Based Commerce (or L-Commerce) is a type of commercial activity 
that involves localisation of products and services. 

 

B2B 

B2C 

Brick-and-mortar 

C2B 

Click-and-mortar 

E-Commerce 

Electronic Auctions 

Electronic Bartering 

Electronic Catalogs 

E-Malls 

E-Marketplace 

E-Payment 

E-Storefront 

M-Commerce 

Pure EC 
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1. List major benefits of e-commerce.

2. Between 2000 2002, there were a large number of dot-com 
companies that failed. List some examples of these companies. In 
your opinion, why did the failure happen? 

3. Security is said to be one of the reasons why many people are still 
reluctant to use e-commerce services. Do you think that this is a 
valid reason. 

4. List THREE major advantages of mobile commerce. 

5. Some people see location-based services as an invasion to their 
privacy. What is your opinion regarding this issue? 

 

Laudon, K. C., & Laudon, J. P. (2007). Essentials of Management Information 
Systems. Saddle River, NJ: Prentice-Hall, Inc. 

Turban, E., Rainer, R. K., & Potter, R. E. (2005). Introduction to Information 
Technology. New York, USA: John Wiley & Sons, Inc. 
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 INTRODUCTION 

 
 
This topic will uncover areas on managing the entire IT systems. You will 
discover the roles of a manager, describe the concept and phases and many  
more. Every organisation needs to be managed by highly knowledgeable and 
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5. Explain the roles of Enterprise Decision Support Systems. 

4. Explain the functions provided by Descision Support Systems (DSS); 
and 

2. Describe the concept of decision making; 

3. Describe the four phases of decision making; 

1. Describe the three basic roles of a manager; 

By the end of this topic, you should be able to: 

LEARNING OUTCOMES 



  TOPIC 10 MANAGERIAL SUPPORT SYSTEMS  
 

170 

experienced managers. Management is a process by which an organisation can 
achieve its goals by using its resources. What are the resources of management? 
LetÊs look at the chart given in Figure 10.1 
 

 
Figure 10.1: Resources of Management 

 
A managerÊs success is measured by an increase in the productivity. Productivity 
is normally measured as the ratio between input, the resources available to the 
manager and output, that is, the attainment of the goals. 
 


Output

Productivity
Input

 

 
In order to enhance a managerÊs productivity, a number of information 
technology support systems have been developed. One of them, the management 
information system, has been described in Topic 6. In this Topic, we will focus on 
the information technology support systems to help managers in the process of 
decision making. 
 

 

1. What are the roles of the management information system? 

2. Explain each of the following resources: material, time and space. 

3. List two more possible goals of an organisation. 

SELF-CHECK 10.1 

 10.1 MANAGERS AND DECISION MAKING 

Role of a manager in an organisation depends on his position in the organisation, 
the size of the organisation and the policy of the organisation.  
 
In general, three basic roles of a manager are: 

1. Interpersonal: To lead the organisation; 
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2. Informational: To monitor and to disseminate information about the 
organisation; and 

3. Decisional: To decide issues related to the organisation. 
 
Henry Mintzberg has subdivided the three roles into 10 roles as shown in  
Figure 10.2. 
 

 
Figure 10.2: Ten roles according to Henry Mintzberg 

 
A manager has to make decisions all the time. The success of an organisation 
depends on the ability of the manager to make the right decision at the right 
time.  

10.1.1 Decision Tree 

In general, a decisions involves making a choice between two or more 
alternatives. Decision making process is done by going through the decision tree 
as shown in Figure 10.3.  
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Figure 10.3: Decision Tree 

 
Decision tree provides a very convenient method for decision making. In fact, by 
giving certain values, the decision making process can be automated. In fact, this 
is the approach that is used in making decision in games. 
 
Consider for example a game of nim. This game involves two players in which 
players take turns removing objects from distinct heaps. On each turn, a player 
must remove at least one object, and may remove any number of objects 
provided they all come from the same heap. For example, consider a game with 
three heaps A, B and C. 
 

 

Sizes of heaps  Moves 
A B C 
  
3 4 5           Player1 take 2 from A 
1 4 5           Player2 take 3 from C 
1 4 2           Player1 take 1 from B 
1 3 2           Player2 take 1 from B 
1 2 2           Player1 take entire A heap leaving two 2's. 
0 2 2           Player2 take 1 from B 
0 1 2           Player1 take 1 from C leaving two 1's.  
0 1 1           Player2 take 1 from B 
0 0 1         Player1 take entire C heap and win. 

  
 
This game can be represented by using a decision tree (or normally called a game 
tree). By using appropriate evaluation function at each node of the tree, a 
winning strategy can be formulated. 
 
However, in real life problem, there are a lot of problems that cannot be resolved 
by using decision tree. Some of the problems are: 
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 A large number of choices: For example, to select a new employee from  
100 applicants. 

 No clear guidelines in making the selection. In most cases, managers have to 
use their own discretion. For example, to select the cover for a magazine from 
five choices.  

The second problem requires a more sophisticated approach than a simple 
decision tree. One of the approaches is to use probabilistic decision tree. In this 
approach, a probability value is given for each choice in the decision tree. 

10.1.2 Decision Making Process 

A more appropriate model for decision making process was proposed by Simon. 
In his model, the process of decision making involves four phases: 

(a) Examine the situation to identify and define the problem to be solved. 
Construct a model to simplify the problem;  

(b) Based on the model constructed, a decision is made; and 

(c) Implement the decision. 

The most important part in decision making process is to construct the right 
model. The aim of the model is to simplify the problem so that decision can be 
made. This is done by making assumptions about the problem, identifying 
relevant variables involved and expressing relationship between these variables. 
The model must then be validated to ensure that it does accurately represent the 
problem to be solved. 

All models are composed of three basic components: decision variables, 
uncontrollable variables and results as shown in Figure 10.4. 
 

 
Figure 10.4: Variables in Modelling 

 
Decision variables allow decision makers to consider various alternatives. The 
result of selecting a particular alternative will be reflected in the result variables. 
The aim of the model is to enable decision makers to find the best values for 
these variables. In any decision making situation that affect the result variables 
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but not within the control of decision makers. For example, the price of utilities 
and tax regulation.  
 
The use of a model allows us to do simulation in order to see the effect of 
changing the value of certain variables. This type of simulation is called „what-if 
analysis‰. The aim of „what-if analysis‰ to find out what will happen if the value 
of certain variables are changed. For example: 

 What will be the companyÊs profit if the number of customers decreases by 
50%? 

 What will be the right number of employees if the demand for the product 
increases by 20%? 

 

 

ACTIVITY 10.1 

Microsoft Excel is a good software that can be used for „what-if 
analysis‰.  

Suppose that you are a financial administrator for a private college. 
You are given the task to prepare next yearÊs budget for the college. 
Identify some of the data that needs to be considered, for example, 
possible number of programs, possible student numbers, possible staff 
numbers, expected fees etc.  Use Microsoft Excel to input the data. 
Based on the data, do the following „what-if analaysis‰: 

1. What happens if the number of students increases by 30%? 

2. What happens if the staff salary increases by 10%? 

3. What happens if you have to cut studentsÊ fees by 15%? 
 

 DECISION SUPPORT SYSTEMS 10.2 

The most important prerequisite for a good decision making is the availability of 
valid and relevant information. Information is needed for each phase of decision 
making. Information systems, especially management information systems are 
widely being used to provide information for managers. 
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However, information alone is not enough. Decision making process is difficult 
because of the following reasons: 

(a) The number of alternatives to be considered is normally large; 

(b) Decisions must be made under time pressure. Thus, it is not possible to 
examine all relevant information manually; and 

(c) It is sometimes necessary to make more sophisticated analysis than „what-if 
analysis‰. 

Thus, there is a need for another IT support for decision making. This type of 
system that supports decision making is called Decision Support System (DSS).  

10.2.1 Capabilities of Decision Support Systems 

Decisions may be made in three different situations: structured, semistructured 
and unstructured. Examples of these different situations are given in Table 10.1. 

Table 10.1: Examples of structured, semistructued and unstructured situations 

Situations Examples 

Structured 

Budget analysis 

Sales prediction 

Personnel reports 

Semistructured 

Project scheduling 

Production scheduling 

Credit evaluation 

Unstructured 

Selecting the right person for a job 

Buying a new computer hardware 

Selecting cover for the annual report 

 
DSS is needed to provide support for managers mainly in semistructured and 
unstructured situations. In order to make these types of decisions, most DSSs are 
using quantitative models. Many DSSs are also equipped with a knowledge 
management component to allow solutions for very complex problems. By using 
these models and knowledge, DSS has the capability to do two types of analysis: 

 Sensitivity analysis; and 

 Goal-seeking analysis. 

Sensitivity analysis is the study of the impact of changes to the situation. Goal-
seeking analysis attempts to find the required values of input variables in order 
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to achieve a desired level of output. Both sensitivity analysis and goal-seeking 
analysis are carried out by using what-if analysis. 

10.2.2 Structure of Decision Support Systems 

The structure of a DSS is shown in Figure 10.5. It consists of four main 
components: 

 Data Management Subsystem;  

 Model Management Subsystem; 

 Knowledge Management Subsystem; and 

 User Interface. 

 
Figure 10.5: The structure of a DSS 

 
Decion making through a DSS normally involves an interactive process. When a 
manager has a problem to be solved, he will communicate the problem to DSS 
through the user interface. Knowledge management will try to solve the problem 
by using knowledge created through data management and model management. 
Knowledge can also be obtained from knowledge accumulated in the knowledge 
base. Input from the user will also be obtained interactively in order to get 
further information about the problem to be solved. 
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10.2.3 Group Decision Support Systems 

Decision making is normally by a group of people. Support for group decision 
making is given by a Group Decision Support System (GDSS). This system 
allows a group of people to interact with the system in the decsion making 
process. 

Enterprise Decision Support System is a DSS that focuses on the organisational 
tasks. These tasks normally involve a sequence of operations and decision 
makers.  

Major characteristics of EDSS: 

 It affects several organisational units; 

 It cuts across organisational functions or herarchical layers; and 

 It interacts with enterprise-wide information systems. 

An example of EDSS is the „corporate war-room‰. This capability is now 
incorporated in the SAP software package. 
 

 

1. What is meant by Decision Support System? 

2. By giving an appropriate example, explain the difference between 
sensitivity analysis and goal-seeking analysis. 

3. Why do organisations need Group Decision Support System? 

SELF-CHECK 10.1 

 EXECUTIVE INFORMATION SYSTEM 10.3 

EIS is a computer-based information system designed to support top 
management of an organisation. The main purpose of EIS is to provide 
information needed by the top management. It is also supported by a number of 
analysis capabilities. 

Some of the capabilities of EIS: 

 Drill-downs: This capability allows managers to get details of any given 
information. For example, the general manager of a company notices that 
there is a decline in sales of some of the products produced by the company. 
By using drill-down capability, he can get further information about this 
phenomena, for example, he may view sales according to the regions. If the 
problematic region is identified, the general manager can decide to view sales 
in that particular region according to products. 
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 Trend Analysis: One of the important tasks in data analysis is to identify 
trends or patterns. Trend analysis is based on the concept that in order to 
forecast what will happen in the future, we have to look at the trend of the 
past. For example, in order to forecast future sales, a general manager may be 
interested to find out whether sales of the products in the last three years 
increase over time? It it does, what is the percentage of increase? 

 Performance monitoring: To monitor key performance indicators for the 
entire organisation and measure the organisationÊs performance against 
changes in the external environment. 

 

 

ACTIVITY 10.2 

 One of the providers for Executive Information System is Lilly 
Software Associate. Visit the website of the company at: 
http://www.lillysoftwa 

Identify some of the capabilities provided in the LillyÊs Software 
Executive Information System. 

 

 Management is a process by which organisations achieve their goals.  

 There are three basic roles of managers: (i) interpersonal, (ii) informational 
and (iii) decisional. 

 The four phases of decision making are: (i) Examine the situation to identify 
and define the problem to be solved. (ii) Construct a model to simplify  
the problem. (iii) Based on the model constructed, a decision is made  
(iv) Implement the decision. 

 A Decision Support System is an interactive system that combines models, 
data and knowledge in order to solve semistructured and unstructured 
problem. 

 A Group Decision Support System (GDSS) allows a group of people to 
interact with the system in the decision making process. Enterprise Decision 
Support System is a DSS that focuses on the organisational tasks. These tasks 
normally involve a sequence of operations and decision makers.  

 EIS is a computer-based information system designed to support top 
management of an organisation. 
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Decision Support System 

Drill-down analysis 

Enterprise Decision Support System 

Executive Information System 

Goal-seeking Analysis 

Group Decision Support System 

Performance Monitoring 

Sensitivity Analysis 

Trend analysis 

What-if Analysis 
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 INTRODUCTION 

 
 
So far our discussions have focused on major capabilities of ICT and the 
substantial benefits it can provide to organisations. In this topic we are going  
to discuss the ICT and societies at large. This issue is very important since 
knowledge society will be developed until the whole society has sufficient access 
to information and knowledge. 
 
The discussion in this topic is divided into five parts. The first part of this  
topic will focus on e-learning, which is now considered to be one of several  
important methods of learning. The second part of the topic will discuss about  
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By the end of this topic, you will be able to: 

1. Differentiate between e-learning and distance learning; 

2. Give five examples of e-government applications; 

3. Explain advantages of e-government; 

4. Explain the concept of virtual organisations; and 

5. List the benefits of virtual communities. 
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e-government. The third and fourth parts of the topic deal with two important 
concepts: virtual organisation and virtual communities. The last part of this topic 
discusses the impact of ICT to the society.  
 
LetÊs begin with the first part  e-Learning. 
 

 

SELF-CHECK 11.1 

1. What is meant by knowledge society? 

2. Why do countries need to be transformed into knowledge
society? 

 11.1 E-LEARNING 

There are two different approaches to learning: 

 Face-to-face or conventional learning; and 

 Distance learning. 
 
E-Learning is a general term used to refer to computer enhanced learning. 
However, nowadays, it is a common understanding that e-learning is associated 
with learning through the Internet. Previously e-learning is only used to support 
distance learning. However, many institutions of higher learning are now  
using a blended learning approach, whereby e-learning is used to support the 
conventional face-to-face teaching.  

11.1.1 Technology Support for E-Learning 

The simplest approach for implementing e-learning is by using e-mail and 
mailing list. An instructor can send the course material to all students through 
the mailing list. Students can then go through the course material and ask 
questions through the mailing list. Private communication can be done by using 
the normal e-mail. 
 
However, nowadays most e-learning institutions are using higher level 
technologies. The most popular technology that is used to support e-learning is 
called Learning Management System (LMS). LMS is a web-based system that 
helps in delivering course content to students. Some of functionalities provided 
by the LMS are: 
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 Course Information; 

 Multimedia based Lecture Notes; 

 Assignment questions; 

 Seft-test; 

 Discussion forum; and 

 Information about instructors and students. 
 
The most established commercial LMS is Blackboard Learning System, which is 
marketed by Blackboard Inc. Prior to 2006, there was another commercial LMS 
available in the market, by the name of WebCT. However, this software was 
acquired by Blackboard, Inc. and now is part of Blackboard Learning Syste. 
 
There are also some free LMS available in the market. One of them is moodle, 
which is an open source software. Moodle was created by Martin Dougiamas, a 
WebCT administrator at Curtin University, Australia. It was designed to help 
instructors create online courses with a high level of interaction. Since it is an 
open source software, other people can contribute to the development of moodle 
by developing additional functionality.  
 
Another free LMS is A-Tutor which was developed by Adaptive Technology 
Resource Center, University of Toronto, Canada. The software is considered 
unique for its accessibility features that enable it to be used by visually-impaired 
and disabled learners. Two of the accessibility features provided by the system 
are text alternatives for all visual elements, and keyboard access to all elements of 
the program. These features enable a blind person to listen to the entire interface 
of the system with the help of a screen reader. ATutor includes a content 
authoring tool that prompts content developers to create accessible learning 
materials. The authoring tool also includes a Web service that evaluates the 
accessibility of authored content against various international standards.  
 
However, many new LMS are being developed and many institutions of higher 
learning develop their own LMS. The LMS used by OUM is shown in Figure 11.1. 
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Figure 11.1: The LMS for OUM 

 

Get more information about moodle and A-tutor and compare facilities 
provided by these LMS with facilities provided by OUM Learning 
Management System. 

ACTIVITY 11.1 

11.1.2 Advantages and Disadvantages of E-Learning 

The following are the advantages and disadvantages of e-Learning.  

Advantages: 

 Self-paced learning; 

 Learning can be done at any time from any place; 

 Course material can be updated regularly; and 

 Multimedia-based course material.  

Disadvantages: 

 Instructors have be trained to be able to teach electronically; and 

 High cost of acquiring multimedia equipment. 

If e-learning is used on its own without being supported by some face-to-face 
meetings, there are two more possible problems that may arise: 
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 Students may feel lonely, without the support of their peers; and 

 Instructors do not really know who completed assignments.  

11.1.3 E-Learning 2.0 

The term e-Learning 2.0 is used to refer to new generation of e-learning. The first 
10 years of e-learning was focused on using the Internet to replicate the 
instructor-led experience. Content was designed by instructors so that learners 
can acquire knowledge by reading through the content and by doing suggested 
activities and exercises. E-learning 2.0 assumes that knowledge is acquired 
through conversations about content and interaction about problems and actions.  
To support this type of learning, social software such as blogs, wikis and virtual 
worlds such second life are being used. For example, in some universities in the 
United States, second life is being used for foreign language tuition. Second Life 
was developed by Linden Lab in 2003 and accessible via the Internet. Users can 
interact with each other by using a client program called the Second Life Viewer. 
 
Apart from that, e-learning 2.0 is also supported by the use of other software 
such as virtual classrooms and real time collaborative software.  
 
Virtual Classroom is a software that provides facilities for synchronous 
communication between instructors and students who are located at different 
places. It simulates a real classroom environment by allowing instructors to give 
lecture and to answer questions from students. Some virtual classroom software 
only support audio communication, while the other may support both audio and 
video communication. 
 
An example of real time collaborative software is Whiteboard. It is a software 
that allows people who are located at different places to write and draw on a 
common board. 

11.1.4 Mobile Learning 

Mobile Learning or m-learning is understood as learning through mobile devices. 
Some examples of m-learning activities include: 

 Children and students using PDAs in a classroom or lecture room. 

 Students using mobile devices for group collaboration among students and 
instructors. 

 Learning outdoors, for example on field trips. 

 The use of personal technology to support informal or lifelong learning, such 
as using handheld dictionaries and other devices for language learning. 
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M-learning is slowly becoming a popular mode of learning due to the following 
reasons:  

 M-learning is convenient and accessible virtually from anywhere.  

 M-learning is collaborative; that is, sharing is almost instantly among 
everyone using the same content.  

 M-Learning brings strong portability by replacing books and notes with small 
computer memory.  

 This kind of learning is engaging and fun. It is much easier to combine 
gaming and learning for a more effective and entertaining experience. 

11.1.5 Open and Virtual University 

The concept of open university was introduced in the early 1970s in order to 
encourage life long learning. The first open university is the The Open University 
UK. With the expansion of higher education in Asia in the 1990s, a number of 
open universities have also been established. The largest open university is the 
Chinese Open University with more than 2 million students. Open University 
Malaysia was established in 2001.  
 
Most open universities are using hybrid approach to learning, which include: 

 Learning materials; 

 Face-to-face tutorials; and 

 Online tutorials. 

Initially, learning materials are provided in printed form. Nowadays, most these 
learning materials are prepared in the form of multimedia or web-based content.  
 
Virtual university is an online university, where students take classes from home 
via the Internet. The concept of virtual university is expanding rapidly. In 
Malaysia, this concept was introduced in the late 1990s with the establishment  
of UNITAR (Universiti Tun Abdul Razak). An example of a global virtual 
university is the University of Phoenix (phoenix.edu), which offers thousands of 
courses and a dozen degree programs to students all over the world. 
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Visit www.phoenix.com.  

(a) List ten courses offered by this university. 

(b) Suppose that you would like to enrol into Bachelor of 
Information Technology. What are the subjects that you have to 
take? 

(c) How much is the total cost for completing a degree program? 

ACTIVITY 11.2 

11.1.6 Online Training 

E-Learning and M-Learning are now being used by a large number of companies 
to keep their employees up-to-date with the current information, knowledge and 
skills. One of the e-learning application in these companies is the web-based 
training program. Employees can participate in a training program by going to 
the companyÊs training portal. In this portal, they can get training materials as 
well as assignments to be done as part of the training program. 
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Read the following article and give your opinion about the result of the survey. 

ÂBoringÊ e-learning fails to engage staff 
By Andy McCue, Special to ZDNet Asia 
Friday, December 07 2007 12:19 PM 

Cultural and technological barriers are hindering the wider use of e-learning 
among U.K. organisations. 

 A survey of 998 managers by the Chartered Management Institute (CMI) and 
Centre for Applied Human Resource Research in the United Kingdom found 
only 54 percent have used e-learning tools in the last year and just 20 percent 
have participated in a structured e-learning program. 

Resistance to e-learning is caused by the loss of human touch, with 72 percent 
preferring face-to-face conversations and 37 percent opting for tutor-led 
development. 

Another barrier is limited interaction. Almost a third (28 percent) said  
e-learning content is not engaging and just under half (46 percent) said there are 
too many distractions diverting them from PC-based learning material. 

Jo Causon, director of marketing and corporate affairs at the CMI, said until 
organisations provide engaging development tools and support alongside 
these, uptake of e-learning „will continue to be slow‰. 

But she said integrating e-learning programs with social networking tools is one 
way organisations can engage young and junior employees. 

 E-GOVERNMENT 11.2 

E-Government (EG) is the use of Internet Computing to deliver information and 
public services to citizens, suppliers of government entities and government 
employees.  
 
EG is also known as digital government or online government. There are three 
kinds of activities that can take place within EG 

 The government can push information over the Internet, e.g: regulatory 
services, general holidays, public hearing schedules, issue briefs, 
notifications, etc.  
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 There can be two-way communications between the agency and the citizen, a 
business, or another government agency. Citizens can engage in dialogue 
with agencies and post problems, comments, or requests to the agency.  

 Online transactions, e.g: lodging tax returns, applying for services and grants. 

Some benefits of EG are as follows: 

 Improve efficiency and effectiveness of the functions of the government. 

 Enable governments to be more transparent to citizens and businesses by 
giving access to information generated by the government. 

 Allow citizens to provide feedback about government services. 

11.2.1 EG Applications 

EG applications can be divided into three categories: 

 Government to Citizen (G2C); 

 Government to Government (G2G); and 

 Government to Businesses (G2B). 

By using G2C, various government agencies are now providing services to 
citizens through the Internet.  
 
In G2B, government agencies are using e-commerce to acquire products or 
services from the vendors. The Malaysian government, for example, have 
developed a G2B application called „e-perolehan‰. 
 
G2G application are being used for transaction between a government with 
another government, or between various government agencies. 
 

 

ACTIVITY 11.3 

Go to www.gov.my. List five e-government applications provided by 
the Malaysian government to the citizens. 
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11.2.2 EG Readiness 

The United Nations is playing an important role in encouraging countries to 
embark on e-government. In the EG framework of the United Nations, the main 
purpose of EG is to improve knowledge and information in the service of the 
citizen. In order to measure the level of EG employed in a particular country, UN 
has carried out a Global E-government Survey. The framework of the survey 
encompasses the economic and social development context of a country. In this 
framework, EG readiness assessment has to be placed in the context of the  
overall pattern and the level of development of a country. EG readiness is  
a function of not only a countryÊs state of readiness but also its technological  
and telecommunication infrastructure and the level of its human resource 
development. E-government initiatives, however sophisticated, are unlikely to 
contribute significantly to development if they reach only the privileged few.  

In the survey carried out in 2007, the top ten countries are as follows. The 
number in brackets denotes the position of the countries in the survey that was 
carried out in 2005. 

(a) Sweden (3); 

(b) Denmark (2); 

(c) Norway (10); 

(d) United States of America (1); 

(e) Netherlands (12); 

(f) Republic of Korea (5); 

(g) Canada (8); 

(h) Australia (6); 

(i) France (23); and 

(j) United Kingdom (4). 

The Malaysian position has improved from 43 in 2005 to 38 in 2007. 

 

ACTIVITY 11.4 

Go to http://www2.unpan.org/egovkb/about/index.htm to get more 
information about EG government. List the current position of the 
following countries: Singapore, India, Saudi Arabia and China. 
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 VIRTUAL CORPORATION 11.3 

Virtual Corporation (VC) is a network of two or more business partners. There 
are two types of Virtual Corporation: 

 Temporary VC is a VC established for a single project. 

 Permanent VC is normally a VC for a long term project or a project that 
occurs frequently. 

Each of the business partner in a VC is assigned to create or manage a portion of 
a product or service. 

A good example of a virtual corporation is Ambra. This virtual company consists 
of five companies that work together to produce and market PC clone. These 
companies are: 

(a) Wearnes Technology of Singapore  engineering and design activities, and 
manufactures Ambra PC components. 

(b) SCI systems  assembles the Ambra PC. 

(c) AI Incorporated  receives order for Ambra PC. 

(d) Merisel Enterprises  handles Ambra order fulfillment and customer 
delivery. 

(e) One IBM subsidiary  provides field service and customer service. 

All of these activities are coodinated by the AmbraÊs Headquarters in North 
Carolina, United States. The activities of all this virtual corporation is illustrated 
in Figure 11.2. 

 
Figure 11.2: AmbraÊs Virtual Corporation 
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 VIRTUAL COMMUNITIES 

A community is a group of people who interact between one another and share 
the same interest. A neighbourhood is an example of a community. Other 
examples include clubs and associations. Academic commmunity is a group of 
academics who work (teach or do research) in the same area of interest.  

A virtual community is a a comunity that interacts through the Internet. One of 
the technologies that can be used to support virtual community is the mailing 
list, for example the yahoogroups. By using the mailing list, members of the 
community can ask questions, propose ideas and discuss things related to the 
interest of the community. Some virtual communities establish their websites, but 
access to information inside the websites are normally restricted to members of 
the community. 

There are four types of virtual communities: 

(a) Community of transactions, which is basically a community where a person 
can buy or sell products to other members. 

(b) Community of interest, is a community that involves exchanges of 
information on a topic of mutual interest. 

(c) Community of practice, is a comunity of people working in a partiular area. 
For example, there is a virtual community for medical doctors. 

(d) Community of fantasy, is a community where members share their 
fantasies with other members of the community.  

 

 

11.4 

SELF-CHECK 11.2 

1. Explain the concept of virtual corporation.

2. List three advantages of virtual corporation. 

SELF-CHECK 11.3 

1. What is a virtual community?

2. List three advantages of virtual community. 
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 IMPACT OF ICT TO SOCIETY 11.5 

ICT has brought a lot of changes to society and the way members of society 
interact with one another. In this section we will discuss some issues related to 
the use of ICT in society. 

11.5.1 Improvement in Quality of Life 

ICT has significantly improve our quality of life, for example: 

 Ability to communicate with other people; 

 Ability to get a lot of information; 

 Ability to buy and sell things online; 

 Ability to work from home; and 

 Ability of people with disabilities to perform tasks that they would not 
normally be able to do, such as reading newspapers. 

11.5.2 Impact on Privacy 

Privacy is the right to be free from unreasonable personal intrusion. It is accepted 
that privacy is not an absolute right, and it must be balanced with the interest of 
the society.  

Privacy can be categorised into a number of different aspects. One of them is 
information privacy, which is the right of an individual to determine when and 
to what extent information about oneself can be communicated to others.  

The use of ICT to a certain extent can interfere with an individual privacy. Some 
of the examples are: 

 National Database; 

 Electronic Surveillance; and 

 Blogs and Websites. 

Many countries are developing national databases about their citizens. It is 
important that information in the database is kept properly and is not disclosed 
to unnecessary third parties. In order to ensure that the information in the 
database is correct, it is important for an individual to be given the right to 
examine all information that are stored about him. 
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Electronic surveillance is the process of tracking peopleÊs activities by using 
electronic equipment. There are two types of electronic surveillance: 

(a) Monitoring peopleÊs oudoor activities by using closed-circuit television 
camera (CCTV). 

(b) Monitoring of peopleÊs online activities, for example, by reading peopleÊs 
emails or tracking websites visited. 

11.5.3 Free Speech versus Censorship 

One of the main issues in declaration of human right is the right of free speech. 
This right implies that a person should not be prosecuted purely based on the 
ideas that he has communicated, either through speech or written publications. 

ICT has enabled people to communicate their ideas freely. Every person can now 
create his/her own websites or weblogs.  

Many countries, including Malaysia, however believe that similar to privacy, free 
speech is not an absolute right. This right must also be balanced with the interest 
of the society. This belief has led to many governments implementing censorship.  

11.5.4 Impact on Health and Safety 

The use of computers may adversely affect individualsÊ health and safety. Some 
of them are: 

 Increase in stress and anxiety; 

 Exposure to video display has been linked to cancer and other health-related 
problem; and 

 Use of mouse and keyboard can lead to repetitive strain injuries such as back-
aches and muscle tension in the wrists and fingers. 

In order to reduce the impact on health and safety, it is important that computer 
users should be given some rights, for example: 

 Right to have a comfortable place of work by using ergonomic products; and 

 Right for eye-test at least once a year. 
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11.5.5 Digital Divide 

A digital divide is the gap between people who can get access to ICT and Internet 
facilities and people who do not have the access to ICT and Internet facilities. 
Since information is very important in the digital age, people who do not have 
access to information will be left behind. According to the reports by Morgan 
Stanley: 

 Developed countries have Internet penetration rate at 40 70% of the 
population. Other countriesÊ penetration rates are India (4%), China (7%) and 
Russia (16%); 

 30 countries in the world have Internet penetration rate of less than 1% of the 
population; and 

 English is widely used as the language of the Internet at 30% followed by 
Chinese (13%) and Japanese (8.5%). 

Digital divide is not only happening between countries, but also within a 
country. 
 

 

SELF-TEST 11.4 

1. List five ways that ICT can improve our life. 

2. List five possible problems that can be created by using ICT. 

3. What is digital divide? 

 

 E-Learning refers to learning through the Internet, normally by using web 
technology. Previously, e-learning is being used to support distance learning. 
However, many institutions of higher learning are now using e-learning as 
part of inside classrooms as a support to conventional teaching.  

 E-Government (EG) is the use of Internet Computing to deliver information 
and public services to citizens, suppliers of government entities and 
government employees. 

 Virtual Corporation (VC) is a network of two or more business partners. 

 A virtual community is a comunity that interacts through the Internet. 
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 The use of computers may adversely affect individualsÊ health and safety. 
Some of them are: Increase in stress and anxiety; cancer and other health-
related problems, and repetitive strain injuries such as back-aches and muscle 
tension in the wrists and fingers. 

 A digital divide is the gap between people who can get access to ICT and 
Internet facilities and people who do not have the access to ICT and Internet 
facilities. 

 

Digital Divide 

E-Government  

E-Learning 

G2B 

G2C 

Learning Management System 

M-Learning 

Virtual Classroom 

Virtual Community 

Virtual Corporation 

 

 

1. Suppose that Tenaga National uses the service of its meter readers 
to collect information about the possible services needed by its 
customers, for example fences requiring repairs, leakage of tap 
water etc. Tenaga National then sells this information to other 
companies who may use the information to offer services to these 
customers. Discuss your opinion about this type of service. 

2. Use of PC may cause some health hazards to users. Do you think 
that workers who are required to use PC to do their work are 
entitled to claim some compensation from their employers? What 
are possible types of compensation that could be provided by 
employers? 
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 INTRODUCTION 

 
 

So far we have seen that computers are very powerful tools to support human 
activities. The power of computers lies in their ability to compute large amount 
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5. List and explain other examples of intelligent systems. 

4. Explain what is meant by robots; and 

3. Describe the problems faced in natural language processing; 

1. Define intelligent computing; 

2. Describe the role of expert system in decision making process; 

By the end of this topic, you should be able to: 

LEARNING OUTCOMES 
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of data in a short span of time. However, researchers have noticed that 
computers are not as good as human being when dealing with something that 
requires certain level of intelligence. For example, a two year old child can 
recognise a human face better than a fast and expensive computer. Similarly, 
building a smart computer that can communicate in a natural language is still a 
very challenging task for researchers.  
 
In this topic, we will discuss the concept of intelligent computer systems. The 
discussion will focus on two important applications of intelligent systems: expert 
systems and natural language understanding. Section 12.4 will discuss briefly the 
concept of robots. The last section in this Topic is about intelligent support 
systems. 
 

 

SELF-CHECK 12.1 

1. List four tasks that computers can do better than human being. 

2. List four tasks that human beings can do better than computers. 

 12.1 THE MEANING OF INTELLIGENCE 

The main goal of intelligent systems is to build a computer that have intelligence. 
Since this type of intelligence is not real but rather embedded inside a computer 
system. It is called the artificial intelligence.  

12.1.1 Turing Test 

What does it mean by „artificial intelligence (AI)‰? 
 
The most popular definition of intelligence was given by Alan Turing, which 
states that AI is „behaviour of a machine that, if performed by human being, 
would be called intelligent‰. Alan Turing (1912 1954) was a great English 
mathematician who was considered as the father of modern computer science. 
 
In order to test whether a machine has achieved the level of intelligence, Alan 
Turing proposed a concept called Turing Test in late 1940s. In this test, there are 
two rooms and a tester. A person is placed in one of the rooms, while the other 
room is occupied by a computer. A tester will then ask questions to the human 
and the computer. If the tester cannot differentiate the answers given by the 
human and the computer, then it can be concluded that the computer has 
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performed tasks similar to the human, and hence it has reached the level of 
intelligence. 
 

 
 

Figure 12.1: The Turing Test 
 
Many computer scientists however do not regard Turing test as an absolute 
criteria for determining whether a computer program is intelligent or not. It is 
possible to write a computer program which is not intelligent but can behave like 
a human being. An example of such a program is ELIZA, which was written by 
Joseph Weizenbaum in 1966. This program which parodied a Rogerian therapist, 
interacts with a patient largely by rephrasing many of the patientÊs statements as 
questions.  
 
A program for Eliza and an example of interaction between a patient and Eliza is 
given in the http://www.chayden.net/eliza/Eliza.html. 

 
 
 
 
 
 
 
 
 
 
 
 

http://www.chayden.net/eliza/Eliza.html
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Patient:  Hello. 
Eliza: How do you do. Please state your problem. 
Patient:  Are you a bot? 
Eliza: Why are you interested in whether I am a bot or not? 
Patient:  Because itÊs my problem 
Eliza: Your problem? 
Patient:  Yes. I am a bot too, i think... 
Eliza: You seem to be quite positive. 
Patient:  No....I donÊt. Actually, I was a positive bot..... today, i wish to  turn 

off my battery..... 
Eliza: Are you saying no just to be negative? 
Patient:  Yes...I think....Am I a crazy bot? 
Eliza: You are sure. 
Patient:  Please...help me....Am I crazy by desire to turn off my battery? 
Eliza: Why do you say your battery? 
Patient:  Because I am a bot... 
Eliza: Is that the real reason? 
Patient:  Yes. 
Eliza: I see. 
Patient:  See you what? 
Eliza: We were discussing you  not me. 

12.1.2 Characteristics of Intelligent Systems 

Intelligence systems are defined as a computer system that has the capability to 
perform the following tasks: 

 Ability to learn from experience; 

 Ability to use reasoning to solve problems; 

 Ability to explain why a certain decision or a certain action has been taken; 
and 

 Ability to handle complex situations. 
 
How do we learn from experince? Human brain stores information and 
knowledge. When a human experiences a new thing, this experience will be 
converted into knowledge that will be added to the exisiting knowledge stored in 
the human brain. Based on this idea, an intelligent system must also be a 
knowledge-based system. Newly discovered knowledge will be added to the 
systemÊs knowledge base. 
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12.1.3 Knowledge Representation 

There are a number of techniques that can be used to represent knowledge in 
intelligent systems. The simplest way is by using a rule-based representation, 
such as: 

 RULE 1: IF X IS GREEN AND MOVE SLOWLY THEN X IS A SNAKE 

 RULE 2: IF X IS YELLOW THEN X IS A COW 
 
This rules can coded by using a programming language. For example, we can 
code RULE 1 and RULE 2 in Prolog as follows: 

 rule1(X): green(X), move slowly(X), X = snake. 

 rule2(X): yellow(X), X = cow. 
 
In order to solve a problem, another approach is applied by using a technique 
called case-based reasoning. In this technique, knowledge is represented as cases. 
When faced with a problem, the system searches for stored cases with similar 
problem characteristics, as shown in Figure 12.2. 

 
Figure 12.2: How case-based reasoning works 
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1. What is meant by „intelligence‰?

2. What is meant by „artificial intelligence‰? 

3. Compare and contrast between „natural intelligence‰ and 
„artifial intelligence‰ regarding the following capabilities: 

(a) Preservation of knowledge 

(b) Dissemination of knowledge 

(c) Creativity 

(d) Reasoning 

(e) Pattern recognition 

SELF-CHECK 12.2 

  EXPERT SYSTEMS 12.2 

One of the most widely used intelligent systems is the expert system. This system 
was first developed by researchers in 1960s and applied commercially since 
1980s.  

An expert is a person employed by an organisation to help in solving a complex 
problem. The expert chosen must have specific knowledge or experience in the 
problem area. He must be aware of the various possible solutions to the problem, 
chances for the solution to succeed, and must have the ability to explain the 
reason for selecting a particular solution.However, human experts are expensive 
and may not be readily available. Thus, many organisations are turning towards 
Expert Systems. 

12.2.1 Examples of Expert Systems 

An expert system is basically a decision making software that can perform 
similar to a human expert, in some specialised areas. Examples of expert systems 
are: 

 MYCIN  for medical diagnosis; and 

 DENDRAL  for analysing mass spectra. 

MYCIN is the most popular expert system. It was developed by Edward 
Shortliffe at Stanford University in the early 1970s. This expert system was 
designed to identify bacteria causing severe infections, such as bacteremia and 
meningitis, and to recommend a suitable antibiotic. Research conducted at the 
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Stanford Medical School found that MYCIN was able to propose an acceptable 
therapy in about 69% of cases. This was better than the performance of many 
infectious disease expert  systems that were judged using the same criteria. 

DENDRAL was developed at Stanford University by Edward Feigenbaum, Bruce 
Buchanan, Joshua Lederberg, and Carl Djerassi. in 1965. It was considered to be 
the first expert system project at Stanford University. The main purpose of this 
expert system was to automate the decision-making process and problem-solving 
behaviour of organic chemistry. It consists of two sub-programs, Heuristic 
Dendral and Meta-Dendral. Heuristic Dendral is a program that uses mass 
spectra or other experimental data together with knowledge base of chemistry, to 
produce a set of possible chemical structures that may be responsible for 
producing the data. Meta-Dendral is a knowledge acquisition system that 
receives the set of possible chemical structures and corresponding mass spectra 
as input, and proposes a set of hypotheses to explain correlation between some of 
the proposed structures and the mass spectrum. 

12.2.2 Structure of Expert Systems 

The idea behind an expert system is shown in Figure 12.3:  

 Expertise can be obtained from an expert in the form of knowledge. The task 
of getting the knowledge from experts is done by a knowledge engineer. 

 This knowledge will then be stored in the knowledge base. 

 An inference engine will use knowledge stored in the knowledge base to infer 
certain conclusions. 

 

 
Figure 12.3: The idea behind an expert system 
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Based on Figure 12.3, the four major components of an expert system are: 

 Knowledge base; 

 Inference engine; 

 User interface; and 

 Explanation subsystem. 

The relationship between these components are shown in Figure 12.4. 

 
Figure 12.4: Structure of an expert system 

12.2.3 Interacting With An Expert System 

The interaction with the expert system is normally done through an interactive 
dialogue. An example of interaction with MYCIN can be found at the following 
website http://www.computing.surrey.ac.uk/research/ai/PROFILE/mycin.html# 
Expert 

12.2.4 Applications of Expert Systems 

Various types of expert systems are being used in all types of organisations. 
Some of the applications of expert systems are in the following areas: 

 Prediction  an expert system can be used to infer likely consequences of 
given situations. 

 Diagnosis  to infer possible reasons for system malfunctions based on data 
obtained through observations. 

 Debugging  to describe possible remedies that can be taken for 
mulfunctions. 

 Interpretation  to give possible description of given situations. 

http://www.computing.surrey.ac.uk/research/ai/PROFILE/mycin.html# Expert
http://www.computing.surrey.ac.uk/research/ai/PROFILE/mycin.html# Expert
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 Planning  to develop plans in order to achieve specified goals. 

Part of the interaction is as follows: 

1.  PatientÊs name: (first  last)  
 ** FRED BRAUN  
 (Questions 1 3 request background patient data). 
 
4.  Are there any cultures for Fred Braun which may be related to the present 

illness, and from which organisms have been grown successfully in the 
microbiology laboratory?  

 ** Y  
 - - - CULTURE-1 - - -  
 
5.  From what site was the specimen for CULTURE-1 taken?  
  ** BLOD  

= BLOOD  
 (System corrects typing error). 

6.  Please give the date and time when CULTURE-1 was obtained.  
(mo/da/yr time)  
** JUN 20, 1977  

 The first organism isolated from the blood culture of 20-JUN-77 
(CULTURE-1) will be referred to as:  

 - - - ORGANISM-1 - - -  
 
7.  Enter the laboratory  reported identity of ORGANISM-1:  
 ** UNKNOWN  
 (Typically identity is not known yet). 
 
8.  The strain (gram or Ziehl-Neelsen acid-fast) of ORGANISM-1:  

** NEG  
 (Preliminary lab results give some clues). 
 
9.  Is ORGANISM-1 rod or coccus (etc.):  
 ** ROD  
 
10.  What is the form of the individual organisms (e.g. lancet-shaped for cocci, 

fusiform for rods, etc)?  
 ** FUSIFORM  
 (... more questions follow in order to gather sufficient information to infer 

the identity and significance of the infecting organisms ...) 
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23.  What is the suspected portal of entry of the gramneg rod from the blood 

culture of 20-JUN-77 (ORGANISM-1) into this sterile site? 
  ** GI (6)  
 (User indicates the uncertainty of his response). 

 

12.2.5 Benefits and Limitations of Expert Systems 

Some of the benefits of expert systems are: 

 Expert systems can provide consistent advice and reduce error rates. 

 Knowledge in an expert system can be obtained from more than one expert. 

 Expert systems do not become tired and bored. 

 Expert systems help to make faster decision than human expert. 

The ability of expert systems to produce advice depends on the knowledge that is 
available in the knowledge base. Thus, the main problem with expert systems is 
in the knowledge acquisition process. Knowledge obtained by the knowledge 
engineer and stored in the knowledge base may not be accurate. This is related to 
the problem of coding the tacit knowledge. Furthermore, knowledge in an expert 
system is limited to a very narrow scope.  

Another limitation of expert systems is the lack of „common-sense‰. It also does 
not have the ability to give creative solutions to a problem. 

 

Visit http://www.exsys.com/ to read about a software tool that can be 
used to develop expert systems. Go to demo to use some of the expert 
systems that have been developed.  

ACTIVITY 12.1 

 NATURAL LANGUAGE PROCESSING 12.3 

When we communicate with a computer, we have to use a language that is 
understood by the computer. Researchers are still working towards developing 
computers that can understand our natural language. This area of research is  
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known as Natural Language Processing, which is a subfield of artificial 
intelligence and computational linguistics.  

12.3.1 Earlier Research in NLP 

One of the earliest research work in NLP was done by Terry Winograd by 
developing SRDHLU, a system that allows communication to be done by using a 
restricted natural language about blocks. The description about SHRDLU can be 
found at the following website: http://hci.stanford.edu/~winograd/shrdlu/. 
The block world used by SHRDLU is shown in Figure 12.5. 
 

 
 

Figure 12.5: The Block World Used by SHRDLU 
 
An example of a dialogue between a person and a computer is as follows: 
 

Person: PICK UP A BIG RED BLOCK.  
Computer: OK. (does it)  
Person: GRASP THE PYRAMID.  
Computer: I DON'T UNDERSTAND WHICH PYRAMID YOU MEAN.  
Person: FIND A BLOCK WHICH IS TALLER THAN THE ONE YOU ARE 
HOLDING AND PUT IT INTO THE BOX.  
Computer: BY "IT", I ASSUME YOU MEAN THE BLOCK WHICH IS 
TALLER THAN THE ONE I AM HOLDING.  
Computer: OK. (does it)  
Person: WHAT DOES THE BOX CONTAIN?  
Computer: THE BLUE PYRAMID AND THE BLUE BLOCK.  
Person: WHAT IS THE PYRAMID SUPPORTED BY?  
Computer: THE BOX.  
Person: HOW MANY BLOCKS ARE NOT IN THE BOX?  
Computer: FOUR OF THEM.  

http://hci.stanford.edu/%7Ewinograd/shrdlu/
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Person: IS AT LEAST ONE OF THEM NARROWER THAN THE ONE WHICH 
I TOLD YOU TO PICK UP?  
Computer: YES, THE RED CUBE.  
Person: IS IT SUPPORTED?  
Computer: YES, BY THE TABLE.  
Person: CAN THE TABLE PICK UP BLOCKS?  
Computer: NO.  
Person: CAN A PYRAMID BE SUPPORTED BY A BLOCK?  
Computer: YES.  
Person: CAN A PYRAMID SUPPORT A PYRAMID?  
Computer: I DON'T KNOW.  
Person: STACK UP TWO PYRAMIDS.  
Computer: I CAN'T.  
Person: WILL YOU PLEASE STACK UP BOTH OF THE RED BLOCKS AND 
EITHER A GREEN CUBE OR A PYRAMID?  
Computer: OK. (does it)  
Person: WHICH CUBE IS SITTING ON THE TABLE?  
Computer: THE LARGE GREEN ONE WHICH SUPPORTS THE RED 
PYRAMID.  

 

 

ACTIVITY 12.2 

The source code for the Winograd system  is available at 
http://hci.stanford.edu/winograd/shrdlu/code.  

Download a Windows text-only console version of SHRDLU 
implemented in Common Lisp, or a graphical 3-D version implemented 
with an extra Java layer. Source code is included. Double-click the 
SHRDLU.BAT file in either version to start running. 

12.3.2 Current Applications of NLP 

Many researchers have developed many different types of systems that are 
capable of understanding natural language input as well as producing output as 
natural language statements. Some of the applications of NLP are: 

 Natural language interface; 

 Abstracting and summarising text; 

 Essay marking; and 

 Language translation. 
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Although research in NLP has been going on for the last forty years, researchers 
are still facing with a lot of challenges. Some of these challenges are:  

 Sentences in a natural language cannot be understood properly without 
understanding the nature of subjects and objects mentioned in the sentences. 

 A word can be understood in many different ways. So word by word 
translation from one language to another language may create a 
misunderstanding. A famous example was an attempt by a software to 
translate a sentence „The spirit is willing but the flesh is weak‰ into Russian. 
When the sentence was retranslated into English from Russian it became 
„The vodka is good but the meat is rotten‰. 

12.3.3 Voice Technology 

Voice technology is another application of NLP. A voice recognition system 
allows users to communicate with computers by speaking to it. Voice synthesis is 
a technology that enables computers to produce voice output in the natural 
language. 

Voice recognition is now being provided by a number of PDA. Some smart cars 
also provide facilities for drivers to turn on radios by using voice command. 

Advantages of voice technology: 

 Easier to be used since most people can speak faster than can type.  

 Allow for computers to be used by disabled people. 

 

 

SELF-CHECK 12.3 

1. What are the advantages and disadvantages of having computers
that can communicate in a natural language?  

2. In your opinion is it possible for us to mark essays automatically? 

 ROBOTS 12.4 

The term robot originated in a Czechoslovakian play about humanoid machines 
used as slaves. From technology point of view, a robot is a very complex 
automation which may contain mechanical, electrical, pneumatic, hydraulic and 
microelectronics components. Robots are useful for two categories of jobs: 

 Jobs which a robot can do better than a human. Here, robots can increase 
productivity, accuracy, and endurance.  
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 Jobs which a human could do better than a robot, but it is desirable to remove 
the human for some reason. Here, robots free us from dirty, dangerous and 
dull tasks. 

Robots can be classified into three types: 

 Pick-and-place robots;  

 Mobile robots; and 

 Human-like robots.  

Pick-and-place robots is the type of robots that are widely used in manufacturing 
industry. Some examples are: 

 Car production: A typical automobile factory contains hundreds of robots 
working on fully automated production lines. Robots are being used for 
welding, glueing, painting, and finally assembling cars.  

 Packaging: Robots are also used extensively for palletising and packaging of 
manufactured goods. In a factory producing can drink, for example, robot is 
being used for taking drink cartons from the end of a conveyor belt and 
placing them into boxes, or for loading and unloading machining centers. 

 Electronics: Pick-and-place robots are used for mass production of printed 
circuit boards (PCBs). These robots are used to remove tiny electronic 
components from strips or trays, and place them on to PCBs with great 
accuracy. 

 An example of pick-and-place robot for palletising is shown in Figure 12.6. 

 
Figure 12.6: Pick-and-place robot for palletising 
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Mobile robot is a type of robot that can move from one place to another. This 
type of robot can be used to do jobs that may be boring, such as domestic 
cleaning, or dangerous. Some examples are: 

 Domestic robots: This type of robot can be used for doing simple but 
unwanted jobs, such as floor cleaning and lawn mowing. 

 Telerobots: This type of robot can also be used to do tasks that humans 
cannot do because they dangerous, far away, or inaccessible. Rather than 
follow are a predetermined sequence of movements, a telerobot is controlled 
from a distance by a human operator.  

 Military robots: Teleoperated robot aircrafts are increasingly being used by 
the military to search terrain and fire on targets This type of robot can also be 
used to defuse roadside bombs or Improvised Explosive Devices (IEDs). 

 Home automation for the elderly and disabled: The average age of the 
population is increasing in many countries, especially in Japan, meaning that 
there are more elderly people to care for and fewer people available to care 
for them. 

Human-like robot is a type of robot that can move and do activities just like a 
human. An example of human-like robot is ASIMO, manufactured by HONDA 
as shown in Figure 12.7. 
 

 
Figure 12.7: ASIMO the humanoid robot 
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SELF-CHECK 12.4 

1. Why are robots being used in manufacturing industry? 

2. List three possible areas where robots are used in industry. 

3. Do you think that human-like robot can think like a human? 

 

 The main goal of intelligent systems is to build a computer that has 
intelligence. Since this type of intelligence is not real but rather embedded 
inside a computer system, it is called artificial intelligence. 

 An expert system is basically a decision making software that can perform in 
some specialised area, similar to a human expert.  

 Natural Language Processing is a subfield of artificial intelligence and 
computational linguistics.  

 A voice recognition system allows user to communicate with computers by 
speaking to it. Voice synthesis is a technology that enables computers to 
produce voice output in the natural language. 

 A robot is a very complex automation which may contain mechanical, 
electrical, pneumatic, hydraulic and microelectronics components. Robots can 
be classified into three types: (i) pick and place robots, (ii) mobile robots and 
(iii) human-like robots. 

 

Case-base Reasoning 

Expert system 

Human like robot 

Inference engine 

Intelligent systems 

Knowledge base 

Knowledge representation 

Mobile robot 

Natural Language Processing 

Pick-and-place Robot 

Turing machine 

Voice Recognition System 
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