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Introduction

Computer Networks is a second semester course. It is a three units degree course
available to all students offering Bachelor of Science (B.Sc) Computer
Technology (CTT).

A computer network is simply two or more computers connected together so they
can exchange information. A small network can be as simple as two computers
linked together by a single cable. This course introduces you to the hardware and
software needed for a network, and explains how a small network is different from
larger networks and the Internet. Most networks use hubs to connect computers
together. A large network may connect thousands of computers and other devices
together. A wireless network connects computers without a hub or network cables
but use radio communications to send data between each other. Networking allows
you to share resources among a group of computer users. If you have a printer
connected to your computer, you can share the printer with other computers on the
network. Then instead of buying a printer for every computer, all the computers
can print across the network to the printer. If you already have access to the
Internet from one computer on your network, you can share that Internet
connection with other computers on the network. Then all the computers on your
network can browse the Web at the same time, using this single Internet
connection.

What You Will Learn in this Course

This course is made up of modules, units and a course guide. This course guide
tells you briefly what the course is all about. It tells you about the course materials
you will be using and how you can work with it. In addition, it gives some general
guidelines for the amount of time you are likely to spend on each unit of the
course in order to complete this course successfully. You have quite a number of
tutor-marked assignment meant to test your in-depth understanding of the course.
There will be regular tutorial classes that are related to this course. You are
advised to attend tutorial classes. The course will prepare you for the challenges
you will meet in the field of computer networks.

Course Aims
The aim of this course is to provide you with an understanding of Computer

Networks. Additionally, it also aims at letting you know the benefits of computer
network and the requirements for setting up Computer Networks.



Course Objectives

To achieve the aims set out, the course has a set of objectives. Each unit has
specific objectives which are presented at the beginning of the unit. You are
expected to read these objectives before you study the unit. You may wish to refer
to them during your study to check on your progress. You should always look at
the unit objectives after completion of each unit. By so doing, you would have
followed the instructions in the unit.

Below are the comprehensive objectives of the course as a whole. By meeting
these objectives, you should have achieved the aims of the course as a whole. In
addition to the aims above, this course sets to achieve some objectives. Thus, after
going through the course, you should be able to:

o Define the basic terminology of computer networks

o Recognize the individual components of the big picture of computer
networks

o Outline the basic network configurations

. Cite the reasons for using a network model and how those reasons apply to
current network systems

. List the layers of the OSI model and describe the duties of each layer

) List the layers of the TCP/IP model and describe the duties of each layer

o Compare the OSI and TCP/IP models and list their differences and
similarities

o Understand the transmission methods underlying Ethernet, Token Ring,
FDDI, and *ATM networks

o Addressing Techniques

Working through this Course

To complete this course you are required to read each study unit, read the reading
materials specified at the end of each unit in conjunction with the ones which may
be provided by the National Open University of Nigeria.

Each unit contains self-assessment exercises and at certain points in the course you
would be required to submit assignments for assessment purposes. At the end of
the course there will be a final examination. The course should take you about a
total of 21 weeks to complete. All the components of the course are listed below
S0 as to assist you in allocating your time to each unit in order to complete the
course on time and successfully.



You are required to spend a lot of time in reading and to attend tutorial sessions
for you to have opportunity of interacting with other people offering this course.

The Course Materials

The main components of this course are:
1. The course guide

2. Study units

3. References/Further Readings

4, Assignments

Study Unit

The study units in this course are as follows:

Module 1 Introduction

Unit 1 History of Network

Unit 2 Introduction to Computer Network
Unit 3 Networking hardware

Unit 4 Network operating system

Module 2 Introduction

Unit 1 Computer topologies
Unit 2 Network protocols
Unit 3 Network configuration

Module 3 Introduction

Unit 1 Open Systems Interconnection Reference Model (OSI Model)
Unit 2 Interaction between OSI Model Layers Protocols
Unit 3 TCP/IP Model

Module 4  Introduction

Unit 1 Types of Network- LAN, WAN and MAN

Unit 2 Metropolitan Area Network and Wide Area Network
Unit 3 Transmission Media

Unit 4 Basic Addressing

Unit 5 Basic network troubleshooting



The first unit of module 1 covers the very basics of networking history. We’ll start
with a little history that describes how the networking industry evolved. It
describes the developments in communication, explaining problems in
communication and their solutions and describes how networks do grow. Unit 2
defines computer network and discusses the concept of networking, outlining the
basic network application areas and explains key issues to computer network. Unit
3 explain the individual components of the big picture of computer networks and
outline the basic network configurations. Unit 4 Explain network operating
system. It describes the functions of network operating system and gives the
difference between peer-to-peer network operating system and client-server
network operating system.

Unit 1 of module 2 describes network topology concept and explain the geometric
representation of computer network. It explains the merits and demerits of various
network topologies and discusses how to choose the right topology. Unit 2
explains network protocols and how to analyze networking requirements while
unit 3 is about network configuration.

The first unit of module 3 gives detail explanation of the seven layers of Open
System Interconnection reference model. It describes the functions of each of the
models. Unit 2 describes the interaction between OSI model layers protocols. It
explains communications among the OSI layers and discusses the benefits of the
OSI model. Unit 3 describes the workings of TCP/IP model and explain the
functions of the four layers of TCP/IP model. It distinguishes between the OSI
model and TCP/IP model.

The first unit of module 4 discusses the concept of local area network and the
major characteristics of LANSs. It describes various components of LANs and
explains LAN topologies. Unit 2 explains the concepts of metropolitan area
network (MAN) and wide area network (WAN) . It discusses the major
characteristics of MAN and WAN.

Unit 3 covers various transmission media available for transferring information,
the characteristics and the ways to carry data during its transmission are also
included. Unit 4 explains the basics of a network addressing and the standard
networking addresses. It describes the variations on standard networking addresses
and the role of address in a network. Unit 5 explains basic network
troubleshooting.

Presentation Schedule



Your course materials have important dates for the early and timely completion
and submission of your TMAs and attending tutorials. You should remember that
you are required to submit all your assignments by the stipulated time and date.
You should guard against falling behind in your work.

Assessment

There are three aspects to the self-assessment of the course. The first self-
assessment is made up of exercises, second consists of the tutor-marked
assignments and third is the written examination/end of course examination.

You are advised to do the exercises. In tackling the assignments, you are expected
to apply information, knowledge and techniques you gathered during the course.
You are to submit the assignments to your facilitators for formal assessment in
accordance with the deadlines stated in the presentation schedule and the
assignment file. The work you submit to your tutor for assessment will count for
30% of your total course work. At the end of the course you will need to sit for a
final or end of course examination of about three hours duration. This examination
will count for 70% of your total course mark.

Tutor-Marked Assignment

The TMA is a continuous assessment component of your course. It accounts for
30% of the total score. You will be given four (4) TMAs to answer. Three of these
must be answered before you are allowed to sit for the end of course examination.
The TMAs would be given to you by your facilitator and returned after you have
done the assignment. Assignment questions are given at the end of each unit in
this course. You will be able to complete your assignment from the information
and material contained in your reading, references and study units. However, it is
desirable in all degree level of education to demonstrate that you have read and
researched more into your references, which will give you a wider view point and
may provide you with a deeper understanding of the subject.

Make sure that each assignment reaches your facilitator on or before the deadline
given in the presentation schedule and assignment file. If for any reason you
cannot complete your work on time, contact your facilitator before the assignment
is due to discuss the possibility of an extension. Extension will not be granted after
the due date unless there are exceptional circumstances.

Final Examination and Grading

The end of course examination for Computer Networks will be for about 3 hours
and it has a value of 70% of the total course work. The examination will consist of



questions, which will reflect the type of self-testing, practice exercise and tutor-
marked assignment problems you have previously encountered. All areas of the
course will be assessed.

Use the time between finishing the last unit and sitting for the examination to
revise the whole course. You might find it useful to review your self-test, TMAS
and comments on them before the examination. The end of course examination
covers information from all parts of the course.

Course Marking Scheme

Assignment Marks

Assignment 1 - 4 Four assignments, best three marks of
the four count at 10% each — 30% of
course marks.

End of course examination 70% of overall course marks

Total 100% of course materials

Facilitators/Tutors and Tutorials

There are 16 hours of tutorials provided in support of this course. You will be
notified of the dates, times and location of these tutorials as well as the name and
phone number of your facilitator, as soon as you are allocated a tutorial group.

Your facilitator will mark and comment on your assignments, keep a close watch
on your progress and any difficulties you might face and provide assistance to you
during the course. You are expected to mail your Tutor Marked Assignment to
your facilitator before the schedule date (at least two working days are required).
They will be marked by your tutor and returned to you as soon as possible.

Do not delay to contact your facilitator by telephone or e-mail if you need
assistance.

The following might be circumstances in which you would find assistance
necessary, hence you would have to contact your facilitator if:

o You do not understand any part of the study or the assigned readings.
o You have difficulty with the self-tests
o You have a question or problem with an assignment or with the grading of

an assignment.




You should endeavor to attend the tutorials. This is the only chance to have face
contact with your course facilitator and to ask questions which are answered
instantly. You can raise any problem encountered in the course of your study.

To gain much benefit from course tutorials prepare a question list before attending
them. You will learn a lot from participating actively in discussions.

Summary

Computer network is a course that intends to provide the basic concepts of how
computers can be networked together so as to enhance sharing of resources. A
computer network is simply two or more computers connected together so they
can exchange information. A small network can be as simple as two computers
linked together by a single cable. To network computers together, you need to
install networking hardware and software. Every network includes these three
components: (1) The computers that are connected together. Computers and
similar devices are called nodes when connected to a network. (2) The networking
hardware that connects the computers together, including hardware installed in
your computer, network cables, and devices that connect all the cables together.
3 Networking software that runs on each computer and enables it to
communicate with other computers on the network.

Here is the networking hardware you need to set up a small network:

o Network adapter cards: expansion cards that provide the physical
connection between each computer and the network. The card installs into a
slot on your computer, just like a sound card or modem card. Some newer
computers have a network adapter already built into the system. Laptop
computers often use a card that slides into a PC card slot.

o Network hub: the central connection point for network cables that connect
to computers or other devices on a network. The hub has several network
cable jacks or ports that you use to connect network cables to computers.
The hub contains circuitry that enables each computer to communicate with
any other computer connected to the hub.

o Network cables: special, unshielded twisted-pair (UTP) cables used to
connect each computer to the hub.

You may want to network computers where it is expensive or difficult to run
network cables, for example, between two rooms or two buildings. However,
recent advances in wireless networking technology make wireless networking
practical and affordable. New wireless standards have facilitated the development
of wireless products with good performance and the ability to integrate easily into



a wired Ethernet network. The Ethernet standard for wireless networking is the
IEEE 802.11b wireless standard.

In addition, you will be able to answer the following type of questions:

Discuss the history of networking.

What are the problems faced with the early communication.
What is meant by computer network?

Enumerate the concept of networking

Explain the basic network application areas

What are the key issues of computer network

What are the major components of networking hardware?
Briefly discuss the following hardware components:

LNk wNE

File Servers

) Workstations

Network Interface Cards
Switches

Repeaters

Bridges

Routers

0. What is Network Operating System?

10.  What are the functions of network operating system

11.  Differentiate between peer-to-peer network operating system and client-
server network operating system.

12.  In networking, what does the term topology refer to?

13.  Describe the geometric representations of computer network

14, Explain the merits and demerits of various network topologies

15.  What are the considerations for choosing the right topology?

16.  Define Protocol.

17.  Explain in brief the key elements of a protocol.

18. Compare and contrast the functions of Carrier Sense on Multi-Access
Networks (CSMA) and Carrier Sense Multiple Access with Collision
Detect (CSMA/CD).

19.  Discuss the main characteristics of OSI reference model

20.  Describe the interaction between OSI model layers protocols

21.  Explain communications among the OSI layers

22.  Discuss the benefits of the OSI model

23.  Explain the interaction among the various layers of the OSI mode

24.  Distinguish between the OSI model and TCP/IP model.
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25.  What are the functions of the four layers of TCP/IP model.
26.  Describe what a Local Area Network is.

27.  Describe the different types of LANS.

28.  Describe some of the key components of a network system.
29. in this course.

32. Enumerate on the functions of various addressing techniques.

However, the list of questions that you can answer is not limited to the above list.
To gain the most from this course you should endeavor to apply the principles you
have learnt to your understanding of computer network.

I wish you success in the course and | hope you will find it both interesting and
useful.
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1.0 INTRODUCTION

This unit covers the very basics of networking history. We’ll start with a little history that
describes how the networking industry evolved. This unit is an overview only. It will
familiarize you with much of the vocabulary you hear with regards to networking. Some
of these concepts are covered in more detail in later units.

2.0 OBJECTIVES
By the end of this unit, you should be able to:

Understand the history of networking

Describe the developments in communication

Explain the problems in communication and their solutions
Understand how networks do grow

3.0 NETWORKING HISTORY
Early networks

From a historical perspective, electronic communication has actually been around a long
time, beginning with Samuel Morse and the telegraph. He sent the first telegraph message
May 24, 1844 from Washington DC to Baltimore MD, 37 miles away. The message?
“What hath God wrought.”

Less than 25 years later, Alexander Graham Bell invented the telephone — beating out a
competitor to the patent office only by a couple of hours on Valentine’s Day in 1867.
This led to the development of the ultimate analog network — the telephone system.

The first bit-oriented language device was developed by Emile Baudot — the printing
telegraph. By bit-oriented we mean the device sent pulses of electricity which were either
positive or had no voltage at all. These machines did not use Morse code. Baudot’s five-
level code sent five pulses down the wire for each character transmitted. The machines
did the encoding and decoding, eliminating the need for operators at both ends of the
wires. For the first time, electronic messages could be sent by anyone.

Telephone Network
But it’s really the telephone network that has had the greatest impact on how businesses
communicate and connect today. Until 1985, the Bell Telephone Company, now known

as AT&T, owned the telephone network from end to end. It represented a phenomenal
network, the largest then and still the largest today.
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Let’s take a look at some additional developments in the communications industry that
had a direct impact on the networking industry today.

3.1 Developments in Communication

In 1966, an individual named “Carter” invented a special device that attached to a
telephone receiver that would allow construction workers to talk over the telephone from
a two-way radio.

Bell telephone had a problem with this and sued — and eventually lost. As a result, in
1975, the Federal Communications Commission ruled that devices could attach to the
phone system, if they met certain specifications. Those specifications were approved in
1977 and became known as FCC Part 68. In fact, years ago you could look at the
underside of a telephone not manufactured by Bell, and see the “Part 68” stamp of
approval.

This ruling eventually led to the breakup of American Telephone and Telegraph in 1984,
thus creating nine regional Bell operating companies like Pacific Bell, Bell Atlantic, Bell
South, Mountain Bell, etc. The break up of AT&T in 1984 opened the door for other
competitors in the telecommunications market. Companies like Microwave
Communications, Inc. (MCI), and Sprint. Today, when you make a phone call across the
country, it may go through three or four different carrier networks in order to make the
connection.

1960's - 1970's Communication

In the 1960°s and 1970’s, traditional computer communications centered around the
mainframe host. The mainframe contained all the applications needed by the users, as
well as file management, and even printing. This centralized computing environment
used low-speed access lines that tied terminals to the host. These large mainframes used
digital signals — pulses of electricity or zeros and ones, what is called binary -- to pass
information from the terminals to the host. The information processing in the host was
also all digital.

Problems faced in communication

This brought about a problem. The telephone industry wanted to use computers to switch
calls faster and the computer industry wanted to connect remote users to the mainframe
using the telephone service. But the telephone networks speak analog and computers
speak digital. Let’s take a closer look at this problem. Digital signals are seen as one’s
and zero’s. The signal is either on or off. Whereas analog signals are like audio tones —
for example, the high-pitched squeal you hear when you accidentally call a fax machine.
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So, in order for the computer world to use the services of the telephone system, a
conversion of the signal had to occur.

The solution — a modulator/demodulator or “modem.” The modem takes the digital
signals from the computer and modulates the signal into analog format. In sending
information from a desktop computer to a host using POTS or plain old telephone
service, the modem takes the digital signals from the computer and modulates the signal
into analog format to go through the telephone system. From the telephone system, the
analog signal goes through another modem which converts the signal to digital format to
be processed by the host computer. This helped solve some of the distance problems, at
least to a certain extent.

Multiplexing or muxing

Another problem is how to connect multiple terminals to a single cable. The technology
solution is multiplexing or muxing. What we can do with multiplexing is we can take
multiple remote terminals, connect them back to our single central site, our single
mainframe at the central site, but we can do it all over a single communications channel,
a single line. So what you see is we have some new terminology here in our diagram.
Our single central site we refer to as a broadband connection. That's referred to as a
broadband connection because whenever we talk about broadband we're talking about
carrying multiple communications channels over a single communication pipe.
So what we're saying here is we have multiple communication channels as in four
terminals at the remote site going back to a single central site over one common channel.
But again in the case of our definition of broadband here, we're referring to the fact that
we have four communication channels, one for each remote terminal over a single
physical path. Now out at the end stations at the terminals, you see we have the term
Baseband and what we mean by the term Baseband is, in our example, between the
terminal and the multiplexer we have a single communication channel per wire, so each
of those wires leading into the multiplexer has a dedicated channel or a dedicated path.
Now the function of the multiplexer is to take each of those Baseband paths and break it
up and allocate time slots. What that allows us to do is allocate a time slot per terminal so
each terminal has its own time slot across that common Baseband connection between the
remote terminals and the central mainframe site. That is the function of the multiplexer is
to allocate the time slots and then also on the other side to put the pieces back together for
delivery to the mainframe.
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Baseband had a single communications channel per physical path. An example of some
Baseband technology you're probably familiar with is Ethernet for example. Most
implementations of Ethernet use Baseband technology. We have a single
communications channel going over a single physical path or a single physical cable. On
the other hand on the bottom part of our diagram you see a reference to broadband and
the analogy here would be multiple trains inside of a single tunnel. Maybe we see that in
the real world, we're probably familiar with broadband as something we do every day, is
cable TV. With cable TV we have multiple channels coming in over a single cable. We
plug a single cable into the back of our TV and over that single cable certainly we know
we can get 12 or 20 or 40 or 60 or more channels over that single cable. So cable TV is a
good example of broadband.
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3.2 How networks are growing

With all the technologies available, companies were able to team up with the phone
company and tie branch offices to the headquarters. The speeds of data transfer were
often slow and were still dependent on the speed and capacity of the host computers at
the headquarters site. The phone company was also able to offer leased line and dial-up
options. With leased-lines, companies paid for a continuous connection to the host
computer. Companies using dial-up connections paid only for time used. Dial-up
connections were perfect for the small office or branch.

Birth of the personal computer

The birth of the personal computer in 1981 really fueled the explosion of the networking
marketplace. No longer were people dependent on a mainframe for applications, file
storage, processing, or printing. The PC gave users incredible freedom and power.

The Internet 1970's - 1980's

The 70’s and 80’s saw the beginnings of the Internet. The Internet as we know it today
began as the ARPANET — The Advanced Research Projects Agency Network — built by
a division of the Department of Defense essentially in the mid *60's through grant-funded
research by universities and companies. The first actual packet-switched network was
built by BBN. It was used by universities and the federal government to exchange
information and research. Many local area networks connected to the ARPANET with
TCP/IP. TCP/IP was developed in 1974 and stands for Transmission Control Protocol /
Internet Protocol. The ARPANET was shut down in 1990 due to newer network
technology and the need for greater bandwidth on the backbone. In the late “70’s the
NSFNET, the National Science Foundation Network was developed. This network relied
on super computers in San Diego; Boulder; Champaign; Pittsburgh; Ithaca; and
Princeton. Each of these six super computers had a microcomputer tied to it which spoke
TCP/IP. The microcomputer really handled all of the access to the backbone of the
Internet. Essentially this network was overloaded from the word "go".

Further developments in networking lead to the design of the ANSNET -- Advanced
Networks and Services Network. ANSNET was a joint effort by MCI, Merit and IBM
specifically for commercial purposes. This large network was sold to AOL in 1995. The
National Science Foundation then awarded contracts to four major network access
providers: Pacific Bell in San Francisco, Ameritech in Chicago, MFS in Washington DC
and Sprint in New York City. By the mid “80's the collection of networks began to be
known as the “Internet” in university circles. TCP/IP remains the glue that holds it
together. In January 1992 the Internet Society was formed — a misleading name since the
Internet is really a place of anarchy. It is controlled by those who have the fastest lines
and can give customers the greatest service today. The primary Internet-related
applications used today include: Email, News retrieval, Remote Login, File Transfer and
World Wide Web access and development.
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1990's Global Internetworking

With the growth and development of the Internet came the need for speed — and
bandwidth. Companies want to take advantage of the ability to move information around
the world quickly. This information comes in the form of voice, data and video — large
files which increase the demands on the network. In the future, global internetworking
will provide an environment for emerging applications that will require even greater
amounts of bandwidth.

40 CONCLUSION

In this unit, we get a brief overview of the history of networking. The Unit describes
how the networking industry evolved and it familiarizes you with much of the
networking vocabularies.

50 SUMMARY

In this unit we have learnt about:

the history of networking

the developments in communication

the problems in communications and their solutions
how networks are growing

.0 TUTOR MARKED ASSIGNMENT

Discuss the history of networking.

What are the problems faced with the early communication.
Explain the following terms:

() Multiplexing  (ii) Baseband (iii)  Broadband

WP o

.0 FURTHER READINGS

Computer Networks by A.S. Tanenbaum, 2003[2],

Computer Networks by P.J. Irving, 2003[3],

Ed, T. Theory and Problems of Computer Networking. USA: Schaum's Outline
Series, MCGRAW-HILL, 2002.
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1.0 INTRODUCTION

In the world of computers, networking is the practice of linking two or more computing
devices together for the purpose of sharing data. Networks are built with a mix of
computer hardware and computer software.

2.0 OBJECTIVES
At the end of this unit you should be able to:

Define computer network

Recognize the concept of networking
Outline the basic network application areas
Understand key issues for computer network

ok %k X

3.0 DEFINITION OF COMPUTER NETWORK

A computer network may be defined as the coordination or interconnection of a number
of individual computers. A computer network is basically established by the network
layer in the Open Systems Infrastructure model, popularly known as the OSI model.
Computer networks exist on various scales, from links between machines in the same
room up through wiring connecting the machines in a building or campus to regional,
national and global networks. Various media are used to carry the communications
signals: copper wire, fibre-optic cables and wireless or radio transmissions etc.

3.1 NETWORKING CONCEPT

Networking is the concept of sharing resources and services. A network of computers is a
group of interconnected systems sharing resources and interacting using a shared
communications link. A network, therefore, is a set of interconnected systems with
something to share. The shared resource can be data, a printer, a fax modem, or a service
such as a database or an email system. The individual systems must be connected through
a pathway (called the transmission medium) that is used to transmit the resource or
service between the computers. All systems on the pathway must follow a set of common
communication rules for data to arrive at its intended destination and for the sending and
receiving systems to understand each other. The rules governing computer
communication are called protocols. In summary, all networks must have the following:

1.A resource to share (resource)

2.A pathway to transfer data (transmission medium)

3.A set of rules governing how to communicate (protocols)
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Fig. 1.2.1 Simplest form of a computer network

Source: http://fcit.usf.edu/Network/glossary.html

Having a transmission pathway does not always guarantee communication. When two
entities communicate, they do not merely exchange information; rather, they must
understand the information they receive from each other. The goal of computer
networking, therefore, is not simply to exchange data but to understand and use data
received from other entities on the network. An analogy is people speaking, just because
two people can speak, it does not mean they automatically can understand each other.
These two people might speak different languages or interpret words differently. One
person might use sign language, while the other uses spoken language. As in human
communication, even though you have two entities who "speak,"” there is no guarantee
they will be able to understand each other. Just because two computers are sharing
resources, it does not necessarily mean they can communicate. Because computers can be
used in different ways and can be located at different distances from each other, enabling
computers to communicate often can be a daunting task that draws on a wide variety of
technologies.

3.2 BENEFITS OF COMPUTER NETWORK

Assuming you have six people in your family. Each has their own computer and wants to
be able to print and have internet access. you don't want to pay for six modems (for
internet connections) and six printers. Why not have one internet connection and one
printer connected to one computer. This computer has all other computers attached to it.
They all share its internet and printer. They can also each have some shared folders that
everyone on the network can access (upon providing a password). Properly planned, an
efficient network brings a wide range of benefits to a company such as:

File Sharing: Networks offer a quick and easy way to share files directly. Instead of
using a disk or USB key to carry files from one computer or office to another, you can
share files directly using a network.

Security: Specific directories can be password protected to limit access to authorized

users. Also, files and programs on a network can be designated as "copy inhibit" so you
don’t have to worry about the illegal copying of programs.
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Resource Sharing: All computers in the network can share resources such as printers,
fax machines, modems, and scanners.

Communication: Even outside of the internet, those on the network can communicate
with each other via electronic mail over the network system. When connected to the
internet, network users can communicate with people around the world via the network.

Flexible Access: Networks allow their users to access files from computers throughout
the network. This means that a user can begin work on a project on one computer and
finish up on another. Multiple users can also collaborate on the same project through the
network.

Workgroup Computing: Workgroup software like Microsoft BackOffice enables many
users to contribute to a document concurrently. This allows for interactive teamwork.

Error reduction and improve consistency: One can reduce errors and improve
consistency by having all staff work from a single source of information, so that standard
versions of manuals and directories can be made available, and data can be backed up
from a single point on a scheduled basis, ensuring consistency.

3.3 NETWORK APPLICATION AREAS

There is a long list of application areas, which can be benefited by establishing Computer
Networks. Few of the potential applications of Computer Networks are:
1. Information retrieval systems which search for books, technical reports, papers
and articles on particular topics
2. News access machines, which can search past news, stories or abstracts with
given search criteria.

Airline reservation, hotel booking, railway-reservation, car-rental, etc.

4. A writer's aid: a dictionary, thesaurus, phrase generator, indexed dictionary of
quotations, and encyclopedia.

5. Stock market information systems which allow searches for stocks that meet
certain criteria, performance comparisons, moving averages, and various
forecasting techniques.

6. Electronic Financial Transactions (EFT) between banks and via cheque clearing
house.

7. Games of the type that grow or change with various enthusiasts adding to the

complexity or diversity.

Electronic Mail Messages Systems (EMMS).

9. Corporate information systems such as marketing information system, customer
information system, product information system, personnel information system,
etc.

10. Corporate systems of different systems such as Order-Entry System, Centralized
Purchasing, Distributed Inventory Control, etc.

11. On-line systems for Investment Advice and Management, Tax Minimization, etc.

12. Resources of interest to a home user.

13. Sports results.

w

oo
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14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.

3.4

Theatre, movies, and community events information.
Shopping information, prices, and advertisements.
Restaurants; good food guide.

Household magazine, recipes, book reviews, film reviews.
Holidays, hotels, travel booking.

Radio and TV programmes.

Medical assistance service.

Insurance information.

Computer Assisted Instruction (CAI).

School homework, quizzes, tests.

Message sending service.

Directories.

Consumer reports.

Employment directories and Job opportunities.

Tax information and Tax assistance.

Journey planning assistance viz. Train, bus, plane etc.
Catalogue of Open University and Virtual University courses.

KEY ISSUES TO COMPUTER NETWORK

The following are the major key issues to be trashed out very carefully before we go for a
computer network:

1.

2.

10.

11.

Nature of Nodes -Whether participating nodes are homogeneous or heterogeneous
in nature?

Topology - Which of the computer topology has to be followed? Computer
topology accounts for the physical arrangement of participating computers in the
network.

Interconnection Type - Whether interconnection type is point-to-point, multi-
point, or broadcast type.

Reliability - How reliable our network is? Reliability aspect includes error rate,
redundancy and recovery procedures.

Channel Capacity Allocation - Whether allocation of channel capacity is time-
division or frequency division?

Routing Techniques - Whether message between nodes are to be routed through:
Deterministic, Stochastic, and Distributed routing techniques?

Models - Which of the models i.e. analytical models, queuing models, simulation
models, measurement and validation models are applicable?

Channel Capacity - What are the channel capacities of the communication lines
connecting nodes?

Access - Whether computer access in the network is direct-access or through a
sub-network?

Protocols - What levels, standards and formats are to be followed while
establishing communication between participating nodes?

Performance - How is higher performance of computer network achieved?
Response time, time to connect, resource utilization, etc. contribute towards
performance of computer network.
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12. Control - Whether centralized control, distributed control or hierarchical control
of participating nodes of computer network is suitable?

40 CONCLUSION

In this unit we define computer network to be the coordination or interconnection of a
number of individual computers. Various advantages of computer networks, network
applications and key issues for computer networks are discussed.

5.0 SUMMARY

In this unit we have learnt:

e Various definitions of computer network

e Merits of computer network

e Various application areas of computer network

e Key issues for computer network

.0 TUTOR MARKED ASSIGNMENT

6

1. What is meant by computer network?

2. Enumerate the concept of networking

3 Explain the basic network application areas
4 What are the key issues of computer network

7.0 FURTHER READING

1. Communication Networks: A First Course, 2nd edition, Jean Walrand,
McGraw Hill, 1998.

2. Computer Networks, Andrew Tanenbaum, Prentice-Hall, 4th Edition, 2002.

3. Computer Networks: A Systems Approach, Larry Peterson & Bruce Davie,

Morgan Kaufmann
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1.0 INTRODUCTION

This unit describes the various components of networking hardware.

20 OBJECTIVES

At the end of this unit you should able to :

e Recognize and explain the individual components of the big picture of computer
networks

e Outline the basic network configuration

3.0 NETWORKING HARDWARE

Networking hardware includes all computers, peripherals, interface cards and other
equipment needed to perform data-processing and communications within the network.

Switch Bridge

i)

&)

File Servers

3

Fepeater

Fig. 1.3.1 Networking Hardware

Source : Florida Center for Instructional Technology College of Education, University of
South Florida ©1997-2005.
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This section provides information on the following components:

o File Servers
o Workstations
e Network Interface Cards

e Switches

o Repeaters

e Bridges

¢ Routers
File Servers

A file server stands at the heart of most networks. It is a very fast computer with a large
amount of RAM and storage space, along with a fast network interface card. The network
operating system software resides on this computer, along with any software applications
and data files that need to be shared.

The file server controls the communication of information between the nodes on a
network. For example, it may be asked to send a word processor program to one
workstation, receive a database file from another workstation, and store an e-mail
message during the same time period. This requires a computer that can store a lot of
information and share it very quickly. File servers should have at least the following
characteristics:

e 800 megahertz or faster microprocessor (Pentium 3 or 4, G4 or G5)

e A fast hard drive with at least 120 gigabytes of storage

o ARAID (Redundant Array of Inexpensive Disks) to preserve data after a disk
casualty

e A tape back-up unit (i.e. DAT, JAZ, Zip, or CD-RW drive)

e Numerous expansion slots

o Fast network interface card

e Atleast 512 MB of RAM

Workstations

All of the user computers connected to a network are called workstations. A typical
workstation is a computer that is configured with a network interface card, networking
software, and the appropriate cables. Workstations do not necessarily need floppy disk

drives because files can be saved on the file server. Almost any computer can serve as a
network workstation.

Network Interface Cards
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The network interface card (NIC) provides the physical connection between the network
and the computer workstation. Most NICs are internal, with the card fitting into an
expansion slot inside the computer. Some computers, such as Mac Classics, use external
boxes which are attached to a serial port or a SCSI port. Laptop computers can now be
purchased with a network interface card built-in or with network cards that slip into a
PCMCIA slot.

Network interface cards are a major factor in determining the speed and performance of a
network. It is a good idea to use the fastest network card available for the type of
workstation you are using.

The three most common network interface connections are Ethernet cards, LocalTalk
connectors, and Token Ring cards. According to a International Data Corporation study,
Ethernet is the most popular, followed by Token Ring and LocalTalk.

Ethernet Cards

Ethernet cards are usually purchased separately from a computer, although many
computers (such as the Macintosh) now include an option for a pre-installed Ethernet
card. Ethernet cards contain connections for either coaxial or twisted pair cables (or both)
(See fig. 1.3.2). If it is designed for coaxial cable, the connection will be BNC. If it is
designed for twisted pair, it will have a RJ-45 connection. Some Ethernet cards also
contain an AUI connector. This can be used to attach coaxial, twisted pair, or fiber optics
cable to an Ethernet card. When this method is used there is always an external
transceiver attached to the workstation.

PR RER R
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Fig. 1.3.2 Ethernet card.(From top to bottom: RJ-45, AUI, and BNC connectors )

Source: http://blue.utb.edu/libertad/clipart/pi_wireless_pc_card_b.jpg
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LocalTalk Connectors

LocalTalk is Apple's built-in solution for networking Macintosh computers. It utilizes a
special adapter box and a cable that plugs into the printer port of a Macintosh. A major
disadvantage of LocalTalk is that it is slow in comparison to Ethernet. Most Ethernet
connections operate at 10 Mbps (Megabits per second). In contrast, LocalTalk operates at
only 230 Kbps (or .23 Mbps).

Token Ring Cards

Token Ring network cards look similar to Ethernet cards. One visible difference is the
type of connector on the back end of the card. Token Ring cards generally have a nine pin
DIN type connector to attach the card to the network cable.

Switch

A concentrator is a device that provides a central connection point for cables from
workstations, servers, and peripherals. In a star topology, twisted-pair wire is run from
each workstation to a central switch/hub. Most switches are active, that is they
electrically amplify the signal as it moves from one device to another. Switches no longer
broadcast network packets as hubs did in the past, they memorize addressing of
computers and send the information to the correct location directly. Switches are:

e Usually configured with 8, 12, or 24 RJ-45 ports

e Often us ed in a star or star-wired ring topology

e Sold with specialized software for port management

e Also called hubs

e Usually installed in a standardized metal rack that also may store net-modem,
bridges, or routers.

Repeaters

Since a signal loses strength as it passes along a cable, it is often necessary to boost the
signal with a device called a repeater. The repeater electrically amplifies the signal it
receives and rebroadcasts it. Repeaters can be separate devices or they can be
incorporated into a concentrator. They are used when the total length of your network
cable exceeds the standards set for the type of cable being used.

A good example of the use of repeaters would be in a local area network using a star
topology with unshielded twisted-pair cabling. The length limit for unshielded twisted-
pair cable is 100 meters. The most common configuration is for each workstation to be
connected by twisted-pair cable to a multi-port active concentrator. The concentrator
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amplifies all the signals that pass through it allowing for the total length of cable on the
network to exceed the 100 meter limit.

Bridges

A Dbridge is a device that allows you to segment a large network into two smaller, more
efficient networks. If you are adding to an older wiring scheme and want the new
network to be up-to-date, a bridge can connect the two.

A bridge monitors the information traffic on both sides of the network so that it can pass
packets of information to the correct location. Most bridges can "listen” to the network
and automatically figure out the address of each computer on both sides of the bridge.
The bridge can inspect each message and, if necessary, broadcast it on the other side of
the network.

The bridge manages the traffic to maintain optimum performance on both sides of the
network. You might say that the bridge is like a traffic cop at a busy intersection during
rush hour. It keeps information flowing on both sides of the network, but it does not
allow unnecessary traffic through. Bridges can be used to connect different types of
cabling, or physical topologies. They must, however, be used between networks with the
same protocol..

R