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Abstract 
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Chapter I: Introduction 
1.1 Purposes of Networking 

By bringing together the already rapidly expanding technologies of computing and 

telecommunications, computer networks is adding to both of these technologies capabilities 

that neither of them would have separately. 

On the one hand, it makes possible a form of computing that is distributed in several ways. 

For example, several users at different locations can access the same computing system. 

The same user can carry out a data processing job, different parts of which are carried out 

by different computers in a network. A group of linked users can use their own computers 
·' 

or "intelligent" terminals for some purposes, but also use commonly held file stores, 

printers or processors for others. Users can not only access a very wide variety of computer 

data bases, sometimes over very long distances, but often extract and transform for their 

own purposes selected subsets of the information that these data bases contain. 

On the other hand, computer networking adds an extra dimension to the scope of 

telecommunications in the ordinary sense. It provides several communications media and 

channels for numerical data, text, formulae, diagrams, graphics and images, as well as 

voice; indeed, in its most advanced form, it can handle, multimedia messages, using all 

these modes of message content, to telephone communications and broadcasting, it has 

added data communications, telex, telefacsimile, and more recently Te(etex (a sophisticated 

form of communicating word-processing) videotext (the communication of information 

from computers to user- friendly displays). 

3 

But the potentialities of computer networking go farther still, because totally new 

applications of integrated information processing are emerging, that require both computing 

and telecommunications for their fulfillment. These include the whole realm of office 

automation that is now evolving rapidly, financial transaction services that are coming 

more and more to the public attention, electronic publishing, integrated information 

services, and a variety of ways in which geographically separated people will be able to 

communicate, exchange ideas, and interact with each other. 



Considering business sides, most business is done in developed countries through 

networks. Management networking are used for many purposes, some of these purposes are 

mentioned below. 

Thus computer networking has already established itself as a vitally important area of 

practical application, and will rapidly become much more important during the next few 

years. Not only will it perform many valuable functions in business and industry, but it will 
,, 

also· be used increasingly widely by more and more members of the public. 

1. Increasing company profitability, efficiency or effectiveness. 

2. Improving customer service. 

3. Achieving business and personal targets. 

4. Preparing for future personal advancement . 

1. Implementation of administrative and financial database. 

2. Staff access to company records. 

3. Automation of letter, report or specification writing. 

4. E-mail for staff. 

5. Staff scheduling. 

6. General information automation (including library, plans, graphics and 

images). 

7. Learning or training aids (interactive software). 

8. Computer skills training rooms (word processing, -publishing, CADD, 

spreadsheets, databases). 

Other purposes of implementing network for normal users include: 

Networking is based on some very uncomplicated principles. Three common sense 

philosophies underpin the concept of networking and they can be summed up as follows: 
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1. Relationship building i.e. personally connecting with others. 

2. Relationship maintenance i.e. timely reconnecting and communicating. 

3. Information sharing i.e. adding value to the relationship. 

1.2 User Requirements 

If computer networking is to become a widely used and well-integrated set of techniques, 

for .large groups of people, whether executives, managers, professionals office workers, or 

citizens, one of the first requirements that it must fulfill is user friendliness. 

In other words, it should positively invite the user to come and try it; no longer should it put 

up a barrier, and convey a feeling of inaccessibility, together with a uneasy sense that it can 

be practiced only by a few "esoteric wizards". 

That this is a real challenge is evident not only from the very genuine technical not to 

mention human, political and social, difficulties of computer networking those problems 

tend to be very much harder than those of computing alone and telecommunications alone, 

It also requires considerable, if not great, advances over the low degree of user friendliness 

all too often present in many areas of "ordinary" telecommunications and "ordinary" 

computing. Which of us will not have come across the exasperating difficulties, under too 

many circumstances, of trying to make even commonplace telephone calls? Which 

computer user will not have experienced the ham-handed ways in which manuals of even 

highly popular computer systems quite often do not explain sufficiently clearly accurately 

what the user should do in certain types of situation? Worse still, they sometimes forget to 

mention these contingencies at all. 

Thus one vitally important ingredient of user-friendliness is that the basic concepts of 

computer networking be explained as simply as possible, given the circumstances, in as 

eas~ and clear a language as possible, with all necessary technical teqns properly defined 

where they arise, preferably with illustrative examples. 

A closely related ingredient is that, for any specific function of computer networking that a 

user needs to carry out with a specific system, either on the job or as a member of the 
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public, there should be a clear but comprehensive statement of the whole sequence of steps 

that need to be carried out. This statement should neither be too long and complicated 

which makes the user unsatisfied nor too short and concise to be unreadable, and it should 

include at least one example. 

Another important requirement of a computer networking system or service is that it should 

provide its users with a range of functions and facilities that are appropriate for their needs. 

Thus, for a business system, there is a fairly well defined group of requirements for office 

automation and integrated information systems, even now, and these will doubtless develop 

further. For private users, there are not only requirements for simple individual or 

household functions, such as electronic mail and financial transactions, but also the need to 

contribute to information, education and entertainment. In assessing this sort of 

requirement, it should be realized that it is not static, but rather that it is evolving rapidly. 

Not only that; users may well increasingly demand their own say in the new facilities to be 

offered by the computer-information-communication networks of the future. 

6 

1.3 User interfaces 

A typical user interface to a computer network, whether it is a terminal or a more 

colaborate work station, includes both a display and a keyboard; these are two of the most 

basic means of communication between the network and its users. Displays are usually 

obtained through specially designed visual display units (VDUs), not linlike television sets 

that can present a combination of text and graphics information, usually in black and white 

or black and green, although colour displays are also available. A display not only conveys 

the most important messages from the computer network and computing systems 

themselves; it can also show messages from other users and generally provides an 

immediate visual record of information input through its associated keyboard. Keyboards 

allow users to input text of their own choice to the network and to the system. This next 

includes their instructions to the system, messages that they want to send to other users, 

information that they wish to file, and programs that they decide to run. Typically, 

terminals have a keyboard that is alphanumeric, containing keys for digits, letters of the 

alpl~abet (now usually though not always in both upper and lower case), punctuation marks, 



and special symbols. Many terminals also have cursor control keys, controlling the 

movement of the cursor, a small symbol, appearing on a display, which indicates where the 

next keyboard input will be shown. 

Visual information for users is often provided also by printers that capture on paper what 

may otherwise be fleeting images on display screens. Output on paper is usually an extra 

advantage, as printed page images typically contain much more text than VDU displays and 

are often more readable. Some printers can also provide graphics output, occasionally in 

colour too, and plotters are available which can provide high quality graphical forms on 

paper. 

Voice channels are being provided on some data networks and communication networks. 

This is sometimes done by integrating telephone communications with data 

communications and text communications. In addition, special devices for voice input and 

voice output are becoming available; for example, the former can allow the recognition of 

up to several dozen different spoken sounds, while the latter implement various forms of 

computer speech. 

1.3.1 Examples of User Interface 

1.3.1.1 Acme Windows 

It is arrayed in columns and are used more dynamically than in an environment like.Acme 

windows have two parts: a tag holding a single line of text, above a body holding zero or 

more lines , The body typically contains an image of a file being edited or the editable 

output of a program, analogous Acme has no single notion of 'current directory'. Instead, 

every command, file name, action, and so on is interpreted or executed in the directory 

named by the tag of the window containing the command. For example, the string 

mamrna ls in a window labeled I lib I or I lib Ii n sects will be interpreted as the 

file name. 
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1.3.1.2 X Windows 

The system frequently creates them automatically and the user can order a new one with a 

single mouse button click. The initial placement of a new window is determined 

automatically, but the user may move an existing window anywhere by clicking or 

dragging a layout box in the upper left corner of the window. 

1.3.1.3 Macintosh 
The middle and right buttons are used, somewhat like the left button, to 'sweep' text, but 

the indicated text is treated in a way that depends on the text's location-context-as well 

as its content. This context, based on the directory of the file containing the text, is a central 

component of Acme's style of interaction. 

1.4 Network Applications 
Perhaps the single most important application of computer networking, and certainly one of 

the most rapidly expanding, is its use for integrated office and business systems, in 

conjunction with other forms of office automation. These systems can operate at a local 

levE;l, using LANs to carry out various office functions at a single site; they can also operate 

on behalf of organizations with several premises, using W ANs to link their different LANs. 

Functions that can be supported by these systems include word processing and text 

processing, electronic mail and message services, and management information systems, as 

well as ordinary computing and data processing. 

In addition, computer networks can support various financial transaction services for 

companies and other organizations. Similar transaction services for citizens are less well 

advanced; but electronic banking, credit card, shopping and travel booking facilities are 

beginning to operate or are being planned. 

.,. 

Computer networks have already been able to improve greatly the operation of data bases, 

information retrieval facilities, and other information services. Data bases made available in 

this way include those provided by private and public videotex systems, to provide useful 

information on a wide variety of subjects, and very large specialist data bases accessed by 
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"ordinary" onlin'e retrieval services. One of the most significant developments is the 

provision of "third party data base" facilities, which allow a network's own data bases to be 

supplemented by a large number of other computer data bases, which can be linked to it 

through network "gateways." 

There are many other actual and potential applications of networking, covering most 

aspects of human life. These include the use of network for: distributed computing and data 

processing, telesoftware, education and training, electronic publishing, message services, 

computer conferencing, community information services, and home information systems. 

1.5 Network Structures 

The first basic principle of network structure is that a computer network can be subdivided 

into several computing and information processing devices, all linked together by a 

common communications subsystem, sometimes called the subne. The essential 

requirement is that, regardless of the diversity of the different devices, the subnet should 

nevertheless be able to establish effective communication and interchange of information 

between all of them. 

The subnet may itself have a variety of configurations.These configurations include: the 

stat, network, where there is one central node, usually attached to a central computer; the 

loop or ring network, where all the nodes are strung round a single loop of wire or cable; 

the bus network, where all the nodes occur in linear sequence, from one end of a long line, 

the "bus" to the other; the mesh 'network, where there is a rich interconnection between 

many different nodes, indeed sometimes between all pairs of nodes; the radio network, 

where there is no configuration of specific paths between different nodes, but where they 

are all in effective "wireless" radio contact with each other. 

There are also important distinctions to be made between local area network (LAN) 

configurations, sited within a compact geographical area, and wide area network (WAN) 

configurations, the distances between whose nodes range from less than a mile to thousands 
I ~ 

of miles. 
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Usually, the LANS have ring or bus configurations, while the WANS are usually meshes; 

star networks, though now less usual than before, can appear as either LANS or WANS. 
J .,, 

The other basic principle of network architecture is that different types of network may be 

interconnected with each other, in such a may that any pair of nodes, accessible to each 

other via a path through several consecutive interconnected networks, can communicate 

effectively with each other. More specifically, neighboring networks are joined to each 

other by "gateways," which can be viewed either as single nodes, belonging to two or more; 

networks, or as a configuration of neighboring, mutually linked, nodes,belong Terminals 

different networks that are being brought together there. 

1.6 Equipment Linked to Networks 

In the early days of computer networks, there were usually only two kinds of device 

attached to them, computers and terminals. The situation is very different now, when just 

about every information or communications device under the sun can belinked to a 

network. 

User interfaces that can be connected to networks, include "ordinary" terminals that are 

usually VDUs, graphics terminals and plotters, that specialize in more or less sophisticated 

types of visual display, word processors, a wide variety of printers, voice input devices and 

voice output devices. Sometimes, clusters of devices are joined to a. network through a 

multiplexer, rather than each of these devices being connected directly. 

Any sort of computer can now be interfaced with a network, ranging from the smallest 

microcomputer, through personal computers and minicomputers, to mainframes and 

distributed array processors. 

Rapidly becoming more important, with the onset of office automation and other 

technological advances, are the multi-purpose work stations and integrated work stations, 

which combine several functions in a single device in a more or less unified way. 
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Typically, devices of this sort can act as terminals, displays, word processors, computers, 

and data communicators, all at once. 

Another very important class of devices that can be attached to networks are the file stores 

and mass memories. These can hold from about a hundred thousand to many million 

characters of information. They range from floppy disks and "hard" magnetic disks of 

various shapes and sizes, through magentic tapes and video storage, to the optical 

information stores, which can already hold very large amounts of information very 

compactly and promise to have very much better performance within only a few years from 

now. 

1. 7 Data Transmission 

Originally, computer networks relied entirely on telephone lines for the long distance 

communication of information across them. Today, with the advance of technology, the 

range of possible data transmission media is quite considerable. High bandwidth 

transmission lines and coaxial cables are providing channels for data transmission, over 
' . 

both short and long distances, that are far more ample and reliable than those available on 

telephone lines. Recently, fibre optics cables have begun to develop steadily, and will soon 

be able to provide local and even medium distance channels of even higher capacity, at 

costs that are still reasonable. 

"Wireless" data communications of several types are coming into their own. Radio waves 

have not only provided the basis for more or less local "packet radio" services; they are also 

used in satellite communications systems, and information, "piggybacked" on broadcast 

television systems, is used in several teletext systems. Recently, advances in electro-optical 

technology have allowed the development of communications system using laser light. 

1.8 Network Architectures and Their Protocols 

The architecture of a computer network precisely defines the functions that the network and 

its components should perform, and the ways in which the network should be organised. 
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The main purpose of the architecture is to ensure that the design and user requirements of 

the network are met as far as possible, by arranging that the different parts of the network 

cooperate effectively and by enabling the network system as a whole to evolve according to 

its aims. In effect, the architecture is an "organization chart" of the network. It is defined in 

terms of the relations between the different parts of the network; these relations include 

both protocols and interfaces. 

Network protocols are essential, both for providing the basic rules of formatting and 

handling information that is to be communicated from one part of a network to another, and 
,,, 

for helping to overcame problems of mutual "incompatibility" between different devices 

that are connected to a network, or, more generally, a system of interconnected networks. 

Very closely related to the design of protocols is the formulation of suitably agreed 

network standards, which is actively promoted by various national and international 

standards bodies, together with the specialist working parties that they have set up to 

consider and discuss new protocols. 

In accordance with the principles of network architecture, the functions of a network, and 

therefore the protocols that implement them, operate at different layers and levels, of which 

seven are now generally recognized. At the lowest level, there is the physical 

intercommunication system, then, going progressively higher, there; are link protocols, 

covering data transmission over links, and network protocols, primarily concerned with 

communication and routing across networks. At a middle level, there are transport 

protocols, looking after reliable end-to-end transmission of a message from one device, 

over a network or sequence of networks, to another. 

Higher still are the session protocols, responsible for handling connections between 

individual processes in computers and devices that communicate with each other, and 

presentation protocols, performing generally useful transformations and conversions of the 

data to be exchanged. At the top level, there are application Protocols, covering a range of 

user- oriented functions, such as transfer of information between data bases, distributed 
,,, 
' computing, and electronic mail and message services. 
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