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Abstract of thesis submitted to the Senate of Universiti Pertanian Malaysia in
fulfilment of the requirements for the Degree of Master Science.

DEVELOPMENT OF AN ENVIRONMENT FOR VIRTUAL
INFORMATION RETRIEVAL IN UPMNET
By
HANAFIZAN BINTI HUSSAIN
January 1997

Chairman : Assoc. Prof. Dr. Abu Talib Othman
Faculty : Science and Environmental Studies

In this study, the development of an environment for virtual information
retrieval in UPMNET that uses Internet tools such as email, USENET, BITNET,
Gopher, WAIS, FTP, Telnet, Archie, Hytelnet, IRC, WWW etc is proposed. The
purpose of this project is to gather all these tools to access or retrieve the
information at any time. The methodology for this project is based on the concept

of hypertext and hypermedia including HTTP, browser, HTML and URL.

In this project, Internet tools have been categorised into three groups; on-
line discussion, remote on-line database and real-time discussion. On-line
discussion has been used for sharing ideas continuously, for instance using email

while remote on-line database can be used for searching information in other

XV



various databases. Real-time discussion allows for academicians to have real life

conversations as though they are in a 'face to face' situation.

Another feature of this project is the development of a prototype of an
electronic version for PERTANIKA Journal of Science and Technology. This
prototype will consist of information on author, title, year of publishing, abstract
of article and email of the author. This will enable academicians to share the ideas
and disseminate their knowledge. It also represents one of the steps towards the

implementation of an environment for virtual information retrieval in UPMNET.

The study concludes with recommendations for further research on

enhancing UPMNET applications particularly in the realms of office automation,

research and dissemination of scholarly information.
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Abstrak thesis yang dikemukakan kepada Senat Universiti Pertanian Malaysia
sebagai keperluan untuk mendapatkan ijazah Master Sains.

PEMBANGUNAN PERSEKITARAN UNTUK PENCAPAIAN
MAKLUMAT MAYA DI UPMNET
Oleh
HANAFIZAN BINTI HUSSAIN
Januari 1997

Pengerusi  : Profesor Madya Dr. Abu Talib Othman
Fakulti : Sains dan Pengajian Alam Sekitar

Dalam kajian ini, pembangunan persekitaran untuk pencapaian maklumat
maya di UPMNET yang menggunakan perisian yang boleh didapati dari Internet
seperti email, USENFET, BITNET, Gopher, WAIS, FTP, Telnet, Archie, Hytelnet,
IRC, WWW dan sebagainya. Tujuan kajian ini adalah untuk mengabungkan
perisian-perisian ini bagi membolehkan pencapaian maklumat boleh diperolehi
pada bila-bila masa sahaja. Kaedah yang digunakan dalam kajian ini adalah

berdasarkan konsep hypertext dan hypermedia seterusnya merangkumi H7TP,

browser, HTML dan URL.

Dalam kajian ini, perisian-perisian Internet telah dikategorikan kepada
tiga bahagian iaitu ‘on-line discussion’, ‘remote on-line database’ dan ‘real-time

dicussion’. ‘On-line discussion’ digunakan apabila mereka ingin berkongsi idea

xvii



secara berterusan seperti menggunakan email manakala ‘remote on-line database’
pula boleh digunakan bagi mendapatkan bahan-bahan yang terdapat di pelbagai
pangkalan data. ‘Real-time discussion’ pula membolehkan mereka mengadakan
perbincangan seolah-olah mereka berada di dalam situasi ‘berhadapan antara satu

sama lain’.

Satu prototaip untuk PERTANIKA Jurnal Sains dan Teknologi versi
eletronik telah dibina. Prototaip ini akan mengandungi nama penulis, tajuk, tahun
diterbitkan, abstrak artikel tersebut dan alamat email penulis. Ini membolehkan
para akademik berkongsi dan menyebarkan idea dan pengetahuan mereka. Ianya
merupakan permulaan implimentasi untuk pembangunan persekitaran untuk

pencapaian maklumat maya di UPMNET.

Kajian ini juga turut memberikan beberapa idea untuk penyelidikan akan

datang bagi meluaskan penggunaan applikasi UPMNET terutamanya di dalam

bidang automasi pejabat, penyelidikan dan penyebaran maklumat.
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CHAPTER 1

INTRODUCTION

Computer Network

Computers are found everywhere in shops, banks, schools and even at
home. The computers constantly challenge us with ‘new ways of doing science’
and it becomes an important aspect of the scientific community (Piore, 1980). We
are reaching an era when ‘small science’ can survive only with the use of the new
small computers. Computers usage in the various field of education, research and
development, business and administration, to name as few, has increased

tremendously over the decade.

The decreasing cost of computers and the advances in data communications
and computer networking technology have extended computer applications in
many areas of business, govemment and the academia. Spurred on by the
proliferation of microcomputers, computer networks are gaining popularity. Thus,
the merging of the computer and communications has had a profound influence on

the way computer systems are organized.



Once a computer is put into the communication loop, the potential for
structuring facilities and argumenting the communication and information
exchange among a number of user groups are unvirtually limited. The early
1970s until early 1980s saw a merger of computer science and data
communication that profoundly changed the technology, products and companies
of the now combined computer communications industry. The computer

revolution has resulted in several remarkable developments:

1. There is no fundamental difference between data processing (computers)
and data communications (transmission and switching equipment).

2. There are no fundamental differences among data, voice and video
communications.

3. The differences between a single processor computer, multi-processor
computer, local network, metropolitan network and long-haul network

have blurred.

An effect of these trends has been the growing overlap of the computer
and communication industries, from component fabrication to system integration.
Another result is the development of integrated systems that transmit and process
all types of data and information. Both the technology and the organisations

technical standards are moving towards a single public system that integrates all



communication and makes virtually all data and information sources around the

world easily and uniformly accessible (Stallings, 1994).

In its simplest form, data communication takes place between two devices
that are directly connected by some forms of a point-to-point transmission
medium. Figure 1 illustrates the concept of a communication network in general

(Sphonn, 1993).

Q Communication Network Node

Network Station

Figure 1: The Concept of a Communication Network in General
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A communication network is a collection of interconnected functional

units that provides data communication service among stations attached to the
network (Stallings, 1994). A computer network is described as an interconnected
collection of autonomous computers; two computers are said to be interconnected

if they are able to exchange information (Tanenbaum, 1989).

Computer networks are derived from a combination of computers and
communications; two technologies with different histories and traditions. Before
the advent of computers, machines of very great organisational complexity had
been produced for automatic telephone switching. Then in the mid-twentieth
century, two rapid changes occurred. Organisational complexity leaped ahead
with the concepts of the stored program and of programming languages while
solid-state electronics set in motion a rapid improvement in the speed and cost of
digital processing that is still on-going. The concepts and techniques that

computers stimulated were found to apply just as effectively to communications.

Computer networks in the late-twentieth century have served to move
information and reduce the effect of distance. Networks began as extensions of
computers and to a large extent, computer networks will be used to serve human
communications and be part of the essential infrastructure of the post-industrial

world.
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A network is a distribution system composed of interlinked spatially
dispersed channels, subsystems and/or elements (Samuelson et al., 1977). A
computer network is only the first step. Figure 2 illustrates the basic connections
of a network that operates a number of links interconnected by nodes (Black,

1993).

Personal Computer Personal Computert

Workstation

<+— Link O Node

Figure 2 : Basic Connections of a Network

Computer and communication hardware and software technologies
provide an effective means for building an information system (Rzevski, 1985).

An information system is a combination of human and computer-based capital
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resources which results in the collection, storage, retrieval, communication and
use of data for the purpose of efficient management of operations (planning,
decision-making, reporting and control) in organisations (Samuelson et al., 1977).
Connecting machines in a network gives us even more computing and

information resources than we can get from simply by having a computer at our

desk.

The Internet is ‘network of networks’ and is used to describe the massive
world wide network of computers (Hughes, 1994). The Internet is the largest
computer network in the world. Nobody is really sure just how big the Internet is
but it is huge. The network connects in excess of two million personal computers

and hundreds of servers throughout the world (Meeks, 1995).

The Internet represents many things to many people but in actuality, it is
an immense global computer network. It started out in the 1960s as a research
and development project in the US. Today, however, it has grown to such an
extent, that it has acquired the status of a vast library as well as a world-wide

communications medium.

The Internet currently spans about 170 countries and has approximately
50 million users which is rapidly growing. In Malaysia, the Internet subscriber

has been growing at around 20 per cent per month (IT Malaysia, 1995). These
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subscribers are a part of the new ‘communications age’ society. The Internet is
one of the most important elements in the world of information technology today.

The Internet map can be seen in Appendix A.

Initially the Internet was a network designed to facilitate the work of
researchers and academics. Currently, it is being used to enhance teaching and
learning in a variety of subjects at various levels of education (Zoraini, 1995).
Today researchers and academicians especially in the field of computer science
have access to Internet with some 2 million Internet nodes and an estimated 30

million people can connect to Internet, many of them directly from their desk.

In the last couple of years, the Internet has seen a phenomenal user growth
rate of about 10 per cent per month . It can be seen that the emergence of the
World Wide Web (WWW or W3 or Web), (sometimes referred to as multimedia on
Internet, with interactive WIWW pages, voice and graphics) has contributed largely
to this growth. The WWW refers to a body of information while the Internet
refers to the physical side of the global network, a giant mass of cables and
computers. The WWW merges the techniques of information retrieval and

hypertext to make an easy and powerful global information system (Polly, 1993).

The era of an ‘information society’ is definitely possible with the creation

of information highway. The information highway has received much attention



