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Preface

It is a universally acknowledged fact that Information and Communication
Technology (ICT) has brought a revolution in all the ﬁelds>of life. The world is
covering the distance with its double steps to achieve the destination in every school
of thought to facilitate the learners. The world becomes a global village. So, it has
been realized by keeping up all the thoughts in mind that ICT education has a great

application in all the scientific appreaches.

Pakistan is a developing country where educational-reformé are under pfocess at
different levels. The»ed'ucational institute such as Allama Igbal Open University
(AIOU) has a major role in its efforts to provide better education in every nook &
corner of the couhtry. AIOU is providing education from basic to higher levels.
Realizing the importance of technology, AIOU is introducing ICT education atw
Matric, Intermediate, B.A., and rhany other levels. This will help our students to

perform better in job as IT is now a common skill required.

As a whole, ICT education will provide an opportunity to the students to acquire
knowledge of the latest technology in order to complete the challenges of present
era. The students/learners may easily be able to identify the importance of ICT in
society and determine how ICT cah beused as an aid to computer teaching as well as

learning.

- Kindly write to the authofs if any improvements are identified.

Prof. Dr. Shahid Siddiqui
Vice Chancellor







Introduction:.

-“.luvatioﬂ‘in science and gechndlqu is trapsforming the world into digital era.
As a result thé knowledgé based societies are evolving and disseminating
information everywhere. The digital era is providing us an opportunity to capﬁue _
.and process information. In this phenomenon the role of Information and
COmmunicatioh Technology (iCT) is vital. ICT is playing an impoftant role by
serving individuals, businesses and organizations to maﬁipulate information. It is
utmost need of the society that the individuals should posscs' technological literacy.
Theneedto increase access and bring down the cost of education, the Department of

‘Computer Science initiated introducing basic IT level course at bachelor level.

This book has been developed to provide basic knowledge of ICT for student.s It
can also be used as a reference book on ICT course at other levels. The book
provides basic concepts of importan_f topics in ICT. The book is divided into 09

units.

Unit 1 begins with an introduction to ICT. It explains role of ICT and ICT

application in society.

Unit 2 introduces overview and organizations of computers. It explains different

generations of computers and also highlights classification of computers.

Unit 3 explains different types of input devices. It also explains the basic use and_r

working of important input devices.




“Unit 4 describes different types of output devices. It also explains the

working of important output devices.

Unit § introduces the concept of software. It explains types of softwares including
sySt/em software and applicaﬁon software. It also teaches basic steps of installing

and uninstalling software.

Unit 6 covers basic concept of an operating system and highlights the services
provided by an operating system. Italso covers basics of commonly used operating

systems.

Unit 7 explains the important concepts of data communications and computer

networks.

Unit 8 covers the basic concept of multimedia. It describes different multimedia

componeht's and various multimedia applications.

Unit 9 describes different types of programming languages and generations of
. programming languages. It also explains the concept of comliil'er, interpreter and
linker. | ' o

We do hope that the book will goa long way in helping the students to learn the basic
knowledge of ICT.

We are thankful to the faculty members;..who' contributed in writing and reviewing







of the book including Dr. Mohammad Daud Khattak, Mr. Tahir Ayl
Khan and Mr. Chaudhary Muhammad Shahbaz Anjum. We are also tha\g
Course Editor for timely completion of the assigned task of editing

Production Unit for timely printing of the book.

- We are also thankful to Prof. Dr. Nazir Ahmed Sangi, Vice Chancellor, AIOU for hy

guidance and support, which has been a continuous inspiration for us.

Moiz Uddin Ahmed
Assistant Professor

. Department of Computer Science




COURSE CONTENTS

Unit 1 Introduction to Information and Communication Technology ......... 1

Unit 2 Overview and Oiganizatiop of Computer ...... eessseseeisnseeins ....;....19
Unit.3 Inpﬁt Devices ..................... 57
Unit 4 Output Deﬁces ...................................... eesessersessessesensosesnesnas 77
Unit 5 Coinputer Softwaire....'...t.‘..- ..... s 101
Unit 6 Op'er#ting System ........ ..... eesssessansanenarrsrartrtaataattaaaaaanans 133
o Unit 7 Data Communication and Netw'orking......; ...................... 199
Unit 8 Multimedia ............ 239

Unit 9 Introduction to‘Computer Languages........coereeeens esensenes 271







 Unit1 ‘

' INTRODUCTION TO INFORMATION
AND COMMUNICATION
TECHNOLOGY (ICT)

Written By: Chaudhary Muhammad Shahbaz Anjum
Reviewed By: Dr. Mohammad Daud Khattak




1.1
1.2.
1.3.

1.3.1
13.2.
1.3.3.

1.4.
1.5.
1.6.

1.6.1.
1.6.2.

17.
1.8.
19

CONTENTS

Introduction ...........cccoveiuninininnees ......................................... eeeeas 03
ObjectiVes:......cccieveeruenneeneensenns LIRS 03
ICT INEOUCHON ...vvvvvvvvrvreeeesesssssssssnesssssssssssssssnensssssssnsssseneniess03
Information..........ccceeevuieruenenniinne o 04
Communication............... ettt ettt sttt aseees ettt reeaens 04
Technology.............. et e reereerrenriernanaas reeseasretetesatasanns 05
Basichnceptof ICT ............ 06
Role of Ict In Society........ TR e 09
'ICTApplications...................................‘ ...... v ree s aeeressenes 10
Compﬁtefaﬁdlntemet.................; ......................... ettt aenaees 10
CellPhODne ..ottt e 12
ICT in Teaching and LEarning ..o 14
Self-AsseSSMENt QUESHONS ............ovuererereeereeereesereeresesessereeseesesseseens 17




INTRODUCTION TO ICT

1.1. Introduction

This unit covers basic concepts of ICT (Information and Communication |
Technology). It mainly covers with ICT introduction/definition and its application
examples which may help the readers to understand the irhportance and role of ICT
in the society. This uﬁit aiso:describes, how ICT can be used as an aid to computer

teaching and learning.

1.2. Objectives:

After reading this unit, the learners may be able to:

e Understand the basic concepts of ICT

e Explore the role of ICT in séciety

o - Identify importance 1of ICT in society

e Explain and exemplify applications of ICT

e . Determine how ICT can be used as an aid to computer teaching as well

as learning.

1.3. ICT Introduction .

ICT is an abbreviation of a term “Information and Communication Technology”. It

generally refers to use of new or modern technologies to aid in analysis, storage,




processing as well as communication of information. The world is growing rapidly

through an explosion of Information Technology.

In order to fully understand the concepts of ICT, first of all it is important to know
the meaning of three important terms “Information”, “Communication” and

“Technology” individually; which are described below:

1.3.1. Information
Information is generally referred to data which can be recorded, organized

and interpreted within a context in order to convey meaning.

For example “NADRA” (National Database & Registration Authority) is an
organization which collects data from people. This data is basically
organized or compiled with the help of computers for generating

- computerized National Identity Cards.

13.2. Communication ‘
Communication is basically the transfer of ideas and messages ’among“
people through' different systems, devices or media such as compﬁter,

internet, cell phone, telephone, television or radio etc.

A figure named as “Communication Model” (Figure 1) shows the above

- basic concept in a clear way:




Figure 1: “Communication Model”

1.3.3. Technology .
Technology is generally defined as makmg, modlﬁcatlon, adaptation and

usage of tools, techniques, systems or machines for the purpose of solving

problems or achieving goals in less time period.

After having a brief concept of all these ferms individually, ICT can be easily

“defined as “Any system, product or machine which can receive, store or
transmit data/information electronically in digital form”. Personal '
computers, digitél television or internet can be considered the best exampﬂes-

of ICT. It basically revolves around those systems or devices which ,can'. :




easily record and interpret information electronically within a context in

order to convey meaning. Its basic purpose is to transfer ideas and messages

among people for solving their problems in short time period.

After defining the term Information and Communication Technology, it will

be good to briefly describe basic concept of ICT.

14. Basic Concept of ICT

The ICT is just like an umbrella comprising of different communication devices or
applications such as radio, television, satellite systems, internet, cellular phones or

computer etc.

Information and communication technologies are rapidly evolving nowadays. New ‘
products as well as services are developed and launchéq constantly in the market.
This highly effects the definition, meaning and description of ICT concept as its

boundaries are continuously being modified or rédefined.

Therefore, it can be said that the ICT sector is basically considered to include:
e The manufacturing as well as assembling of various ICT-equipment.

e A variety of numerous service activities ranging from telecommunication

to software-development.

A figure named as “ICT: A combination of different Communication Devices”

(Figure 2) shows the above basic concept inaclear way:

,'6_ . " | e .




Information & Communication
Technology

Radio Satellite System Internet Computers

Television Cellular Phones

ICT

Figure 2: “ICT: A Combination of different Communication Devices”

In past decades, it has been seen that ICT has provided a wide range of new and
essential communication capabilities to society. No doubt, latest information and
communication technologies have already created a global village by which people

. . / . .. .
can easily communicate and share their ideas with each other.

ICT basically refers to those technologies which provide access to the information
by means of telecommunications. It is very similar to IT (Informetion Technology)
but it focuses mainly on different communication technologies. Internet and cell
phones are the best examples of communication technologies and also the best

) ‘
communication mediums today.

Basically the internet provides a lot of facilities to the users through various ways
such as Email, Social-networking-websites (e.g. Face-book, Twitter or LinkedIn

etc.) or numerous search engines like Google/Google Scholar. With this significant

7 .




information and communication technology, the people can communicate with
each other and share their views easily. Overall, it can be said that this technology

connects people with each other.
Similarly, the cell phones are widely famous among the people of all ages and have

become an important need of everyone. With the help of this interactive
informatidn and communication fechnolpgy, the people can communicate with
| each other at any time easily through call. Instant messaging (a very safe way of
communication) is also another important feature of this technology which makes

the life of people easier.

A figure named “ICT & Communication Technologies” (Figure 3) shows this

concept easily:

Cootra i
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Figure 3: “ICT &, Commumcatlon Technologies”




The information and communication technologies inveolve innovations in

computing (both hardware and software) as well as telecommunications. The
telecommunication is an essential and basic infrastructure which is very necessary

for economic as well as social development or rapic growth of a country.

1.5. Roleof ICTin Soclety
No doubt ICT plays an unportant role in every walk of life or society through use of

various devices such as computer, internet, and cell phones. These ICT devices are

most convenient and cheaper means of communication across the globe.

: One can say that»_the ICT has turned a significant change in todays' society. The
importance and positive influences of information and communication
technologies can be easily seen ‘in various fields such as education, business,
training, health, environment, employment or government (public administration)

etc. ,
A figure named as “Importance of ICT” (Figure 4) shows its importance in various

areas:

gpap O tnaried of e
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In all these and many more areas, the ICT has brought a significant change, and is

therefore growing,rapidly. _

The role of ICT in society is further explained with the help of v_ariotis ICT

applications.

1.6. ICT Applications

The ICT applications enable people to communicate with each other in real time all
over- the world. The detail of some of the most important examples of ICT

_ application is described below:

1.6.1. Computer and Internet

Computer is a most significant and major application of ICT which has
gained an immense importance in our societ&. It _is one of the basic needs of
today's generation. While using compilter, it can be easily observed that the
people are highly involved in it. They use their minds in order to achieve the
target wh‘ethef the goal belongs fo pléy video games or using any type of

software or to solve any educational related problem.

A figure named as “Computer and its Accessories” (Figure 5) shows the various

_components of a computer:




Figure 5: “Computer and its Accessories”

With the help of computer and internet, pebple can communicate with each .othe‘r »
thfough various ways.: This improves their interaction with the whole world. In this

way, they face different experiences which can be beneficial for them.

The computer and internet provide many important benefits to its users such as they
can play games, listen music, watch'.videos, solve many probléms related to their
education as well as communicate with each other through email facility/sociél

networking websites etc.

Computer in conjunction with internet is a well known social ICT application which
enables people to communicate easily through different communication mediums

such as face-book (a widely used social networking website) and electronic-mail

(generally called email).




The internet has become basic need of everyone in the society. Following -

are few common advantages:

@ Online sale and purchasc

@ Source of entertainment (movies/music)

o Software’s aﬁd document’s downloading

« Document’s sharing with each other through internet

o Searching through various search ehgines like Google or Yahoo

etc.

@ People’s communication through email, Skype or social :
netwo_rking websites (Face-Book, Linked-In or Twitter) 'etc.
1.6.2. Cell Phone
Cell phone is another well known ICT device which allows users to:
communicate with each other. It provides many facilities to the users such as
cailing, instant messaging, listening music, watéhing videos, playing games, |

using internet, maintaining phonebook and many more.

Out of these basic features like calling, messaging, maintaining phonebook,
and playing games are available in almost all cell phones. However,
additional multimedia like Qo’ice, video, aﬁd graphics are also included in
many cell phones which make this aipplication more attrac;tive, valuable;
efﬁcient and interactive. The cell phone has become so popular among the

people of all ages, especially the young generation is looking ' fully

- dependent oniit.




A figure .named as “Simplé-Phone & Multimedié—Phone” (ngure 6) is

shown below:

Figure 6: “_Simpl'e—Phone & Multimedia-Phone”

Some of the basic features of cell-phones are exp_l?ined below in detail

1) Calling: It is most important feature of this ICT application. With the

help of this feature, people can connect with each other.

2) Messaging: Another important feature is instant-messaging. By using

this feature, users can send messages to each other.

3) Music/Videos: Listening music and watching videds have become a
hdbby of young genefation. The'young. generation seems to be very
happy in listening different kinds of music and watching different
kinds of videos depending on their moods. For them, it is simply a way

- of entertainment. |
4) Games: Many different kinds of computer games are available for the

13




1.7.

5)

users in the cell phones. Playing games is one of the most interesting

activities of the children or young generation. They play games with
great passion. This excitement can be seen easily while their interaction
with this ICT applipaﬁon. This is a way of enjoyment and e?(citement for
thei. | v o _

Internet: Using internef on cell phones is‘ also bécoming popular. Now
modern cell phones have contained this important featuré. With the help
of this facility, the users can easily send instant emails and get responses

too.

ICT in Teaching and Learning

No doubt, information and communication technologies have put a lot of positive

effects in educational areas where teaching and learning are most important aspects.

The use of ICT is very necessary for sustainable growth of young generation. With

the help of ICT, many problems can be solved easily and one can work more .

efficiently. ICT inside the educational areas has developed enormously. Now ICT

has become an important part of our society, therefore it is necessary that the people

should be educated in “how touse it” .-

Overall, ICT enables teachers as well as learners to:

Teach well
Learn well

Present well




»  Work efficiently

» Shareideas easily
* Solvedifferent problems easily
» Gainprecise knowledge

= Achieve goals in less time period

Now the use of ICT is also increasing in educational areas. This theme gives young
generation many ways of learning as well as generating new ideas. This facility in
classroom can i)rove to be very helpful for teachers to teach and for the learners to

learn. :

At school or college level, the young generation is in their growing age. So, at that
time if they use this facility then theif minds can become faster and they c‘an grow
with the new technologies. So the computer can be used as a resource to sharp their
minds. While solving any problem ‘(either related to education) through computers, |
they can think deeply. There are 5 Iot of excellent things which a;re usually done
during this interaction. The teachers should also give special importance to engage

learners in the design of new applications and technologies.

To achieve this target, it is very necessary to give i;nportance to those ways which
are very appropriate for the assessment of the interactive touchy systems for the
learners. Deep observational and experimental research is needed, and more

conceptual ideas are required for the achievement of this goal.

To enhance the learning abilities of the young generation, the teachers play an

15




-important, energetic and active role by using ICT. Initially, the computer related.

education provides dplatform to examine the association among different areas of

learning (formal learning and informal leaming). '

For the learners, éducation related to the computer should be given at school level.
Because interactiﬁg With the computer is the easiest way of leaming. In this way,
their vision can broad and they can think, act and describe their feelings in a better
way.' It may also prové to be very helpful for their participation in the field of ~

development of new systems and technologies.

So it can be said that the ICT can be used as an aid to computer teaching as well as
learning. In a classroom, the interaction of teachers as well as learners with ICT can

create that environment of learning, where they face many effective experiences

' whiéh are useful for the enhancement of their thinking and learning abilities.




: 1.8; Self-Assessment Questions

Q.No.1.

Q.No.2.

Q.No.3.

Q.No4.

'Q.No.5.

Q.No.6.

- Q.No.7.

Q.No.8.

Write down the advantages and disadvantages of “Information

and Communication Technology™”.
Explain the role of ICT in teaching as well as learning.

Explore the importance of ICT in different fields like education,
business and training. Explain it in detail with the help of

examples?

Write a note on the following:
Electronic Mail (email)
Social Networking Websites

Explain the differences between “ICT” and

“Telecommunication”.

Why internet and cell phones are being considered the best

examples of ICT? Explain and exemplify it in detail.

Understand what Information and Communication Technology
(ICT) iS and give examples of its practical applicatiqns in

society.

Internet is a well known example of ICT. How it enables people




1.9.

to communicate easily through different communication

mediums?

Self-Assessment Activities

1.

Create an email account and explain how to use and access it?

How software(s) and documents can be downloaded through

internet?
How we can share documents with each other through internet?

How people can communicate through social networking websites. -
Consider an example of face-book and give answer of this question in

detail.

How the internet will be used in mobile-phone.
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OVERVIEW AND ORGANIZATION OF
' COMPUTER

2.1. Introduction: _
History and the development of computer help the students to keenly observe

the evaluation of the computer. This unit describes different parts of computer
and their working and coordination among each other. It includes different
components of the computer like Bus, Port, Microprocessor, Main Memory.

.
2.2. Objectives: v
Afier completing this unit, the students will be able to:

. Describe history and development of computer.. |
e .Distinguish different generations of the computer.
‘e Classify different types of computers.
‘o Have knowledge about applications and different parts of the computer

2.3.  History snd Development of Computer: ,
- The word 'history’ means the activities or the events that have been passed away.

The history of computer describes the advancements and growth of computer
technology. It is divided into different eras and has its roots starting from pre-

history era.




2.4, Pre-History Eradth CenturyB.C.t01930s

2.4.1. AbacusMachine ,
The abacus is a mechanical device which can perform basic arithmetic

problems like addition etc. This was the first machine invented in 4th
century B.C.

Figure-1: Abacus Machine

23




2.4.2. Napier's Bones : ,
John Napier a Scottish theologian and mathematician invented

logs in 1614 which was able to perform muitiplication and

division.

cooast NS
*

2.4.3. - Wilhelm Schickard, ‘ _
Wilhelm Schickard, built a mechanical calculator in 1623 which was able to

perform the process of multiplication. This device supported 6-digit

- capacity.




4

Figure-3: Wilhelm Schmcﬁafd Mechanical Calculator

244. P;laise Pascal -

~ Blaise Pascal, a French ‘mathematician, built a mechanical calculator in

1642 which could add and subtfz;ct itw'o numbers directly and muitiply and

divide by repetition; This device suppoxted S.—d’i’git capacity.

TR R T T —

Figure{4: Blaise Pascal Mechanical

. 25




'24.5.  Charles Babbage _
Charles Babbage, designed a “Difference Engine” in 1820, which could

perform mathematical and statistical tables, In 1842, Charles Babbage
invented another device with the name of “Analytical Engine”, a mechanical
computerM was able to perform basié mathematical problem at an average
speed of 60 additions per minute. |

el o PR
= ke P

Figure-5: Charles Babbage Difference Engine

2.5. Generations of Computer
With the passage of time, several changes wére made in computer technology to

_ meet the challenges of the age. These changes or modifications were classified into
different periods and later on these periods were also named as “Generations” of the

Computer.




25.1.  First Generation of Computer (1951-1958)

o  The first generation computers used vacuum tubes technology. -

Vacuum tubes were like fragile glass tubes, which consumed
more electricity due to moré glowing time..’ First generation
' combuters also used puniched card and magnetic tape as an input
device. Magnetic tapes were able to access iarge data but they

process it sequentially.

o  The sequential processing called Batch processing technique

- where data was processed in the form of bundles or batches.

e  First generation computer relied on machine language, which
~consisted of binary instructions of 0 or 1 codes. Later the -
Assembly language was introduced which used special names

instead of codes called mnemonics.

_ Figure-6: First Generation Computer.
2.5.1.1. Limitations ‘ »
o Vacuum tubes generated much heat and covered a lot of space.

o  Punched cards technology consumed large number of cards even for |

Y A




252,

small programs.

Magnetic tapes were unable to retrieve large amount of data quickly,

being a sequential medium.

Sczes ! Geaeration of Computer, 1959 — 1964

Iz 2nd generation of computers, Transistors replaced vacuum
tubes. Transistor is an electronic component, which is used for

amplification and switching of el:<ivic signals.

Punched cards were used as an input device o ized the computér
programs (instructions).
Magnetic tapes were also used as an input/output storage. . ~

Some high level languages like FORTRAN, COBOL and BASIC

were also used. Due to close resemblances with English language,

these languages are called high level languages.

Figure-7: Second Generation Computer.




2.5.2.1. Advantages

o  Transistors were much more reliable and have greater

computational speed.

'3 Transistors required no warm-up time and consumed less

* “electricity.

2.5.3. . Third Generation (1965-1970):

e  In 3" generation of computers, Integrated Circuit(IC) replaced
transistors. Integrated circuit was consisted of thousands of

transistors fabricated in a single silicon chip.

e ICs were smaller in size and had better performance than

transistors.
e  Keyboard and monitors were usedas input and output devices.O -
e  PASCAL wasused as ahigh level language. ' '

* Figure-8: Third Generation Computer.
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253.1. Advantages:

o ' Integrated circuits were more reliable.

e Silicon chips were cheap because of their small size and they also

consumed less electricity.

254.  FourthGeneration (1980)

o Fourth generation: of computer was based 01_1' two technologies,
Large Scale Integration (LSI) and Very Large Scale integration
(VLSI). In LSI technology, about 30,000 electronic 'coniponents
were fabricated in a single chip, while in VLSI technology

- about one million electronic components were fabricated in a
single chip.

e Keyboard and monitors were used as primary input /output

devicesO

e  Magnetic tapé was also used as an input/output storage devices.

" Figure-9: 4th Generation Technology.




Fifth Generation (late 1990's)

In Fifth generation computers Voice recognition was uséd as an

additional special feature. Voice recognition is also called speech
recognition. It is the ability of a dgviéé to receive and interpret
dictation.

Optlcal fiber technology was introduced for communication.
Optical fiber is normally made of glass, through which light can be
transmitted. |

Artificial Intelligence technology was also introduced.
Artlﬁclal Intelhgence acts like a human being, for example "
Robot Artlﬁcml Intelhgence made the computers to have

thinking power and reasoning.

'Figure-10: Sth generation computer.




2.6. Classification of Computer

Classification of computer fall into two broad categories -
e  Size (Physical Appearanbe)
e  Purpose.( Objectives)

2.6.1. Size

Size deals with the physical appearancei According to size computers are

further classified into following sub classes.

2.6.1.1. Microcomputer

A Microcomputer is derived from the word micro which means smallé; in
size. It is also called a personal computer, because it is mostly used in tﬁe
homes for general purpose tasks like to make drawings, budget, listening
music etc. Micro computer uses microprdcessor as.its central processihg

unit.

'Figure-11: A Microcomputer.
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-2.6.1.2. Laptop Computer
Laptop computers are also called notebOQk computers This type of

computer is portable and oompact in s1ze 0 s are popular because they
are easy to carry anywhere for example m mehﬂg etc. It can also be used *

with the help of its internal battery

All coinponents like: keyboard,mouse,etcofthe laptop are placed in one

unit. Laptops are usually expensive as compare to Microcomputers.

Figure-12: A Laptop Computer.

2.6.1. 3 Minicomputer

A mlmcomputer usually falls between a microcomputer and a mamframe A

* minicomputer supports ‘hundreds of users simultaneously.

Examples: Pec Master, Toshiba DS1 and AS400




Figure-13: A Minicomputer.

2.6.1.4. Mainframe
Mainframes were in cupboard size computers than PC/mini computers

/laptop computers. These were expensive and their processing speéd was
extfemély high. Mainframe computers were used to store, manage, and
process | large amounts of data that need to be reliable, secure, and
- centralized. The main feature of mainframe computer was- capable of
supporting thousands, of users simultaneously. A mainframe computer had

the capability to execute many programs run at the same time.
Examples: IBM ~360, NEC Mainframe




Fig"{]re—1“4: A Mainﬁ%mé Computer._
2.6.1.5. Handheld Computer. - .
Handheld computers are very much smaller m\ size, wl1icl1 can be easily
carried out in-hands. Theee computemuse§mall keyboards and screens.
Mostly handheld computers are mamly designed to fac111tate personal
information manager functlons, such as a calendar and address book.

Handheld computers are also called PDAs, palmtops and pocket computers
Examples: CS40,CK70,CK71 etc.

Fiure-15: A Haudheld Computer.
35 L |




2.6.1.6. Palmtop
These are the computer v whlch canbe easﬂy camed out in hands or palm and

that is why these are called palmtop computers. Palmtops are speclﬁcally
" designed for special functlons like phonebooks and calendars. Palmtops

use a special device called apenasan mput dev1cc
Examples: Nokia 9500, Nokia E90 etc

Figure-l6: A Palmtop Computer.

2. 6 1.7. PDA (Personal Digital Assnstant) _
PDA stands for Personal Digital Ass1stant PDA is a type of palmtop

| computer or handheld device whlch contains features of the computmg,
telephone/fax, and network;pg. A PDA can also perform function of a
cellular phone, fax sendef, and pérsonal organizer. PDAs also use pen based

device as an Input rathe;ihan keyboard.
Examples: Nokia 770, Nokia N800 etc.




Figure-17: A Personal Digital Assistant.

2.7. Purpose

Accprding to purpose cbmputers are divided into foilowing sub classes.

2.7.1 Digital Computer
272 Analog Computer
273 Hybrid Céthputer

- 2.7.1. Digital Computer:

Digital computer processes information in the form of characters and digits.

_ Itdisplays output in the foﬁn of characters, digits, charts & graphics.
Digital computers are also called personal or general purpose as daily life

problems such as making home budget, playing games, listening music etc

canbesolved. v ’ : =




Figure-18: A Digital Computer.

2.7.2. Analog Cbmputer
-Analog cqinputers are 'speciﬁcally used for special purpose applications
such as wheel balancing, measuring temperature, velocity etc. These type of

computers deal with continuous type of data rather than digits.

These tomputers display their output in the form of electrical waves rathier
than digits. Therefore these computers are mostly used in the scientific

laboratories.

2.73.  Hybrid Computer
Hybrid computers have the capability to process both the digital data as well
as analog data. The hybrid computers are especially helpful in the science

laboratory where both analog and digital data is requiréd for processing.
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Figure-19: A Hybrid Computer.

2.8. Applications of Computer: . | .
Due to the remarkable progress of the computer teéhndlogy; it is useful almost in

every aspect of life. Some of the important fields are as under:

2.8.1 Education

2.8.2 Business

2.8.3 Banking

2.8.4 Defense

2.8.5 Entertainment

281, Education ' |
Computer technology is playing a very vital role in education sector; College

students get their study notes, tutoﬁéls and even text books and solution
manuals with the help of internet technology. It also enhances the student's

learning and help to improve the quality of education. One of the great
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Figure-20: Computer in Education.

2.8.2. | Business

Computer technology is playing a very important role in productivity and
competiﬁveﬁess of Businesses. Sales and -Marketing departments are very
impoftant inany businéss sector and internet has become a very vital tool for
the sale and marketing. A customer can now easily buy atid purchase
products and the payments can be made just by using smart cards, internet |

banking, énd electronic deposit or even can pay his bills online.

RTE R
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Figure-21: Computer in Business
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2.8.3. Bankmg
Bankmg sector is also gettmg great benefit from using computer technology

Internet bankmg is an example of modemn banking where a customer can
easﬂy check balance while sitting at his home, and can transfer funds
* without any queuing or phys1ca1 fatigue. In fact computer technology has

enormously saved the user time.-

-ATM (any time money) is another example of modern banking sector. A
user can now draw money,throu-gih ATMs anywhere and anytime that is
. round the clock.

Figure-22: Computer in Banking Sector

2.8.4. Defence: .
The computer technology has productive application in defense. Computer

- technology is used in Intercontinental Ballisﬁe Missiles, Rocket etc that
uses GPS(Global Position System) to help the missile to hit the specified

target;




Computer technology is used to track inéoming niis_siles and also help the

Weapons system's' to locate incoming target.

Computer technology is also used in tanks and aeroplanes and ships to target

. the specified targets of the opponent.

More important the computer technology has the capability to design and
test new systems. '

Fig'ure-'23::Computer in Defense

2.85.  Entertainment: | ' |

Computer technolo'g‘y has also prévided enormously high opportunities for
entertainment and pleasure;. In restaurants, the '.éomputer technology has
now changed the trend to order the food items. Instead; a person sitting on
the eomputer directly enters your required food items and their respective
cost and finally gives you a computerized.receip't. For ‘example “Savour
Foods” restaurant, where a man sitting on his computer gets your order and
enter into the compﬁtef and then hand over a printed receipt to the customer. -
The customer then shows his receipt and collects his items.
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In movies, computer technology has brought a great revolution in movies or

 cinema sector by introducing 3-D technology, which enhances the quélity of

graphics.

2.8.6.  Sports _

In sports, computer tecl‘mology is used for record keeping. Computer is used
to collect and analyze the statistics and displays the updated score. Computer
also helps to sell tickets, create training programs and even suggests diets for

athletes.

2.9. Important Terms:

©291.  Buses:
Buses are the electrical paths through-which data is transferred from one

location to another location within a computer system.

System bus |

Figure-24: Computer Buses
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There are number of different computer buses, which are as follows:

-29.1.1. DataBus:

Data bus uses the combination of wires, to transfer the data. Data bus is bi-

directional.

- 29.1.2. AddressBus. '
AnAddress bus is alsocalled memory bus. It carries thé¢ memory addresses,

which are required by the microprocessor for'reading and wntmg the data.

An Address bus works only in one direction.

2.9.1.3. Control Bus:

Control bus is also called Command bus. It carries all kind of travelhng

within the computer. ThlS bus works in both directions.

There are two important terminologies. which are used to define the

operations of computer buses. This includes the followings

e  Width: .
‘The size of the bus is also called its width. Width means; how much
data can be transferred at one time. | |

e Clockspeed:
Every bus has its own speed, which is called a clock speed. It is
measured in Mega Hertz (MHz)
For example: If a bus is of 8 bits, it means that it can transfer 8 bit of

_.~dataatone time.

e  Computer Ports:
Computer ports are basically an interface or a lmk through which data
or information is comm/umcated. There arethree types of ports:




Serlal Port ' PS/2 Port
vunmuwm Mouse Nayboard

@ 00

“ﬁm‘“ m““m

Figure-25: Computer Ports
o Serial Port
o Parallel Port
o USBPort

o SerialPort: |
Serial port is also called male port. Normally serial port uses 9 to 24 pins

which are used for keyboard and mouse. Serial port transfers data one bitata
_ﬁme; that is why it is slow in processing. Serial ports are also known as
communication ports or RS232C port_s.' Serial ports are used to connect

" . devices like mouse and modem.

Al

o Parallel Port - : .
Parallel port is also known as female port. It consists of 25 pins. This port is

normally used for connection of printers and scanners etc. Parallel port is
capable to transfer 8 bits of data at one time but parallel to each ‘onther. .

Therefore Parallel portis faster than seﬁal port.

o ' USB (Universal Serial Bus)
Universal Serial Bus does not use the concept of Pins like scrial or paralicl
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port. USB is easy to use and portable; that is why every device is now

converted to USB port like printer, scanner; digital cameraetc.

279 2.  Microprocessor

Mlcroproceesor is also called brain of computer Mlcroprocessor is normally
in the form of a silicon chip containing millions of transistors fabricated on it
and is- called CPU (Central Processing Unit). Intel and Motorola are well |
known brand of microprocessors. Miqtoprbcessor éonsists of the following

different components

2.9.2.1. ALU (Arithmetic & Logical Unit)
The Arithmetic & Logical Unitis an 1mportant partof a CPU which has the

capablllty to do arithmetic and 10g1cal operatlons Arithmetic operations are

sunple mathematical operations.

oot ]

Figure-26: CPU Parts
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For Example:
2+5=17
6-5=1

\

Logical _operaﬁons are different because these operations are based on some.

conditions or criteria

For Example:
IFA>B
printA

else

PrintB

In this example if the value of A is greater than B then computer will print A

otherwise print value of B

2.922. Control Unit:

Control unit supervises all the componénts of the computer. First of all
control unit selects the input /output device and then it flows the data

between the I/O devices and the memory device.

Control unit brings instructions from memory unit and then executes them in

an appropriate order.

- 293. Memory:

Memory is the place where the data or programs are stored temporarily,

which are needed during the data processing.




Memory is further divided into two types

2.9.3.1. Primary Memory |

Primary memory is also called main memory of the computer. Primary
memory keeps several storage locations, which are called locations or cells.
and the data or pl;ograms are stored in these memory locations. Primary
- memory is qalled volatile, because when a computer system is shutdown all
the data exisﬁng in memory is erased. Nofmailly a éomputér memory is
measured in term of bytes. Byte is the combination of 8 bits. Bit is a single

binary digit in the binary codes thatis 0 orl.
Primary memory is further divided into the following categories

¢ Dynamic Random Access Mem’ory(DRAM)
o Static Random Access Memory(SRAM)

e DRAM

- DRAM stands for Dynamic Random Access Memory. DRAM is a kind of o

main memory which is cheaper & dynamic in the sense that it is refreshed
after every few milliseconds. It is refreshed after sometime while static
RAM is not refreshed & this mcmbry is expensive. DRAM is slower than
SRAM memory, because DRAM memory has to be refreshed many times.

The capacity of DRAM's data reading is 60 nano seconds.

»




Figure-27: DRAM
e SRAM _ v
"SRAM stands for Static RAM. It does not need refreshing. Static RAM is
generally used for cache memory, which can be accessed more quickly than

DRAM. SRAM is faster than DRAM because it is not refreshed as DRAM.

Figure-28: SRAM
49




2.9.3.2.. Secondary Memory

Secondary memory is also called secondaxy storage or auxiliary storage
These devices are used to store laxge amount of data permanently These are
called non volatile memory, because after shuttmg offthe computer, thedata - -

isnoterased. Theseare further divided into the following categories.

: Types of Storage Media
o HardDisks
e Optical Disks

. Magnetic Tape

¢  HardDisks
A hard disk is partofa computer system, which is also called-a hard dnve or

fixed drive. Hard disk is primarily used to store large amount of data and also
provides a very quick access to retrieve the data or programs. Hard disk is

available in different sizes. Like 320GB (Gigabyte) & 400 GB etc.

Figure- 29: Hard Disk -
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® Optical-Disk

An optical disk is used as an electronic data storage medium, whichcan be

written and read using a low-p

Optical disks are available in Mloteing Farmats:
e CompactDisk (CD)

e Digital Versatile Disk (DVD)

o CompactDisk(CD):

A compact disk is non volatile storage medium, which is used for

recording, storing, and playihg back audio, video, and computer data.
Compact disks are available in the following types:

"« CDR

e CD-RW
e CD-R

CD-R - is a compact disk on which data can be written only once and

 therefore CD-R is called read-only memory. Data cannot be erased from

CD-R.




Figure-30: CD-R i}

'+ CDRW ,
CD-RW (CD-Re-writeable) is used to write the data more than one time and

can also erase the previous contents of data. CD-RW are little bit expensive

than CD-R.

Figure-31: CD-RW

e DVD:
DVD (Digital Versatile Disk) has the capability to store large amount of data,




movies etc than CD. DVDs are rapidly replacing CDs Just because of their
higher capacity and performance

Figure- 32: DVD-ROM
DVDs are further classified into the followings.
e  DVD-R (Recordable)

DVD-R is used io record the data only one time. It can't be recorded or

rewritten again due to the nature of DVD-R.

Figure-33: DVB-R
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e DVD-RW(Rewriteable) -
DVD-RW is used to record the data multiple times. However previous data

can also be erased from it.

Figure-34: DVD-RW
2.9.4. Motherboard of Computer system:
The circuit board of the computer is called a mother board of the computer. It
is called motherboard because it contains the key elements or components
"due to which a computer can't work properly. The key elements mounted on
motherboard include microprocessor, computer memory, serial & parallel

portsand expansion slots etc.

Figure-35: Mother Board
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2.9.5.

Q.No.l.

Q.No.2:

b)

 Q.No.3:
b)
Q.No4.

Q.No.5.
Q.No.6.
Q.No.7.

Q.No.8.

SELFASSESMENT QI_JESTIONS

What is computer? Describe basic five operations performed by

the computer. -

Write full form of the followings.
iLALU ii. CU iii. CPU
Define Volatile & Non Volatile Memory? .Explain with proper

examples.

What is the importance of Port in Computer System? Name any

four Computer ports.

Can Computer buses play an important role in commurication

of data? How?

. In what ‘respect. Digital computer is better than Hybrid

computer?
Discuss the classification of computer with examples.

Explain some important computer applications.

. What is the difference between memory and the hard disk?

Cla_rify the difference between History and generation of




computer.

Q.No.9. Explain brieﬁy first four computer generations with proper

examples.

Q.No. 10. Define and explain the followings with proper examples.

i

i. Microprocessor i Secondary storage devices iii. Input

deviceé. :
.2.9.6. SELFASSESMENTACTIVITIES:

1 - Describe important applications of computers in education and

- practically show them to your teacher.

. 2 Explore the different computer buses on the motherboard and

practically show their results to your teacher.

3 Observe the working of different input devices. :

"4 Describe motherboard of the computer and show the result.
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INPUT DEVICES

3.1. Introduction:
Input devices are used to feed data into a computer. Keyboard and mouse are most

- popular input devices. This unit is focused on different input devices and their uses.

3.2, Objectives:

After completing the unit the student would be in position to:

e Describe the purpose of Input devices.
e Distinguish between different Input devices

e Have knowledge about advance Input devices.l_ike speech recognition

systems and image scannihg_.




33. INPUT DEVICES

The Input devices are used to enter the data and instructions into the computer.

Following are most widely used Input devices.

3.3.1. Keyboard Device: )
Keyboard is a standard input device as readily available for us to feed the

data. A keyboard is similar to a conventional type writer with about 101 keys

as shown below.

Figure 1: Keyboard with Labels
Akéyboard is divided into threc major parts. ~
a) Functibn Keys

~b) NumericKeys
9] Alphabetic Keys




3.3.1.1. FunctionKeys: ‘ _ _
Function keys are 12 in numbers labeled as F1 to F12. Function keys are
programmable keys to perform a specific stored function. For example: F1

key is used for help option.

Figure-2: Function Keys

33.1.2. ' Numeric Kéys | B

Numeric keypad is very important for entering numeric data. .Nutheric
keypad is switched ;‘ONI; and svéitch “Off” by pressing “Num lock” key.
" Numeric keypad can also be used for"‘Arrow keys” and page up & down

tasks as mentioned on the keys.

~ Figure-3: Numcric Keypad
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3.3.1.3. Alphabetic Keys
Alphabetic keys are used to type the character data. It is used for normal

typing work.

Figure-4: Alphabetic KeyPad

3.3.2.° Point and Draw Devices:

Point and draw device is an input device which helps to répidly point and
select an icon to display on the screen. Some of the most popular point and

. draw devices are described below

 33.2.1. Trackball | |
Trackball works just like amouse; t_rag:kbali contains only one ball instead of

different buttons like 1eft or ﬁgﬁt etc. Trackball uses this ball to move the

cursor position from oﬁ'e location to the other. Trackball neither uses any

* such pad nor covers much space.




Figure-5: Trackball an Input device Trackball

3.3.2.2.  JoyStick )
Joy stick is a pointing device. Joy stick is mostly used by the children to play

their games. Joy stick is-also used as a control stick in the aeroplanes to-
control the movements. It consists of a handle, which can be used to move
the cursor position left, right, up and down. Joy stick can also be attached
with a television set. It uses IjSB or serial port for connection. Joy stick is -

faster fhan keyboard.

Figure-6: Joy Stick
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3.3.23. Mouse

Mouse is a pointing device. U'selj can move cursor very rapidly on the screen
with the help of mouse. Mouse contro'ls‘ thé inovements of the cursor
positions. There is variety of mouse available in the market. For example:

Wheel mouse, laser mouse, wireless mouse etc.

> Wheel mouse:

Wheel mouse contains left, right buttons, and a wheel button at
the middle. Wheel button is used to scroll the péges up and down

very rapidly.

Figure-7: Wheel Mouse
> Laser Mouse:

Laser mouse uses the laser beam for its movement.
+  Laser mouse does not need any mouse pad. Laser mouse is

automatically activated as it gets attached with the computer.
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. . I- Figure-8: Laser Mouse
3.3.2.4. Light Pen
Light pen is-a pointing device, which is used fof making drawings. Light pen
| rapidly rhove_s on the screen just like ordinary pen but it works with
electricity. Light pen does not neéd any alphabetic keys.

’ Figure-9: Light Pen




3.3.3. Touch Screen

Touch screen is an input device. Touch screen is capable to touch the data
directly by using ﬁngers within the display area. Touch screen is very simple

and easy to use. Currently itis also used in the mobile phones.

Figure-10: Touch Screen
334. Digitizel'r ,
Digitizer is an input device. Digitizer is used to convert the maps, piétures
and drawings into .';l' digital form for. storing in the computer system. A
Digitizer consists ofa di‘gitizing’ tablet and astylus (pen). Digitizing tablet is
a flat surface on wﬁich styilis or a pen isim(.w_e'd to draw shapes, pictures or

maps etc.




Figure;llz Digitizer
3.3.5.  Speech Recognition Device @ = °
- Speech Recognition is an input device. Speech Recognition allows a person
to input data to the computer throg’gh speaking or voice. Speech Recognition
- device converts the human voice into text. This device is especially helpful

for the disable persons.

Speech recognition has the capability to first recognize words with the help

" of software or a device then convert into text or device readable format.

Figure-12: Speech ‘ -




3.3.5.1.  Typesof Speech'Recognition system
>  Single Word Speech Recognition System
These systems recognize only single word like “Hello', “Yes”,

“No”, atonetime.
»  Continuous Type of Words Speech Recognition System
This type of Speech Recognition System recognizes more than

‘one word or a complete sentence. For example “hello how are

”

you”.

3.3.5.2. Uses of Speech Recognition System ‘
- »  Speech Recognition Systems -are especially "l3elpﬁ11 for the -

disable persons, who cannot write.

> I(f helps those persons who feel comforts to ‘speak_ rather than to
 write, | ‘ ,

> It facilitatés a user in a situation where he/she is unable to edit &

. review a long text. It also helps the users, who ai'e quite busy and

don't want to type the data due to shortage of time. '
3.3.6. DataScanning Devices

3.3.6.1. ImageScanner

Image scanner is an input 'devicc. Image scanner translates the documents
into an electronic format and stores them into the computer. Important
documents can be preserved in an electronic form by using image scanner

for later use. These documents can also be printed. .
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Figure-13: Image Scanner

Image scanner is further classified into the following

> Flatbed Scanner _
Flatbed Scanner is like a photocopier mach_ine having a glass shect.

. Flatbed scanner is also called desktop scanners. In a flatbed scanner, the
paper is placed on a glass sheet, and a light source is moved horizontally
from one line to other line. The process is repeated until all the lines are

_completed.




" Figure-14: Flatbed Scanner
> Hand-HeldScanners R
A handheld scanner is an input device. Hand-held scanner works much
, ﬁke a flatbed scanner bui it works manually by the user itself. For
scanning the documents or products, the scanner is dragged slowly with .
its light on. Hand-held scanners are mostly used in the shops to scan the

price ofthe prdducts.

Figure-15: Handheld Scanner
{1 ' )




33.62. OCR (Optical Character Recognition)
Optical Character Recognition is also called Optical Character Reader.

Optical Character Reader uses software called “OCR software”. Thé scanner |
first creates an image of the document and then OCR software converts that
image into ASCII text. Computer interprets the ASCII text as letters,

" numbers and special characters.

OCRisalso called.as ICR (Ihtelligent Character Recognition), which is used

to scan images and text.

Figure-16: Optical Character Recognition
3363. OMR(Optical MurkReader)
Optical Mark Reader has the capability to recognize the pre-mentiqned
marks either ofa penora pencil. Optlcal Mark Reader is specifically helpful
for making obj ectlve type qﬁes_tions. The students mark the answer shieet by
filling/darkening a circle, g;val shape or square. This printed answer sheet

p
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is fed into the computer and the grading is done by' _using Optical Mark
Reader. '

Figure-17: Optical Mark Reader

3.3.64. BCR (Bar Code Reader)

Barcode reader is an input device. It is normally used in the shops, glossary
stores. This‘ device contains the photo electric cells that read bar codes
consisting of lines having .different thickness. Barcode reader helps

shopkeepers to analyze the price of an item immediately.

Figure-18: Bar Code Reader .
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| 3.3.6.5. MICR (Magnetic Ink Character Recognition)
Magnetic Ink Character Recognition (MICR) is an input device. MICR is

used to read the magnetically encoded characters. MICR is a system that
provides a full alphanuméric recognition of printed or handwritten
’characters by simply scanning the. form A user scans the data through a
scanner, Whlch is recogmzed byan engine of the OCR system The MICR.

conzrts the 1mages into machine-readable characters

33.66. Electronic Card Reader \

Electronic Card Reader is an input 'deﬁce _Which is _,used.to scan e-cards /
smart cards iiké visa card, bank credit cardsn etc. An electronic }ca’rd reader
reads the memory card of the ATM debit _card or visa card etc. The meméry
card is in the form of a‘ black strip, which is wiped through an electronic

device called an Electronic card Reader machine.

Figure-19: Electrical Card
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3.3.6.7. - Vision Input System |
Vision Input System is one of the latest input devices that recognize the

vision, image, which appears in the range of its lens. These are especially -

used to design industriai Robots.

Figure-20: Vision Input System




Q.No.1.

Q.No.2.

Q.Nod.

Q.No.5.
Q.No.6.

Q.No.7.

Q.No.8.

Q.No.3.

Q.No.9.

34. Self Assessment Questions

What is the purpose of scanner? Also describe BCR & MICR

with suitable examples.

Define the following: _
i. Functionkeys ii. Numeric keys iii. . Alphabetic

- keys -

What is the importance of point and draw devices. Name any two

points & draw devices. | ’ o =

In what respect trackball is different from joy-stick. Give

examples.
Discuss the purpose of speech recognition device?

Explain some types of image scanner.

What is the difference between handheld scanner and flatbed

- scanner?

Clarify the difference between OCR and OMR.

Explam briefly vision input systems. N




Self Assessment Activities:

1. Draw any map using point & draw devices and show the results to your

teacher.

2." Createatextby using speech recognition device and practically show

- therequired output to the teacher.-

3. Observe the working of voice reproduction devices. Also consult with -

your teacher. .

4. Scansome documents and pictures show the results to the teacher
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OUTPUT DEVICES
4.1. Introduction:
The computer output devices are also important peripherals of a computer system.

There are different types of output devices such as monitor, printers, and plotter . In

this unit we will study about different outputdevices.

4.2. Objectives:
After completing the unit, the student would be able to:

. Distinguish between different output devices.

 Explain various types of output devices including printers,

monitors.
e Explain special function terminals..
¢ Have knowledge about working of different output devices.




4.3. Output Device

_ 4.3.17. Monitor:

Monitor is a standard output device which provides visual output from a
computer. It is the first device, which is readily available for a user to view or
to display the output. Monitors are of different types with different

resolutions, sizes, and characteristics.

Figure-1: Monitor -

4.3.1.1. Types of Monitors:
~ Following are the different types of monitors

1. CRT(Cathode Ray Tube) Monitor

!

2. LCD(Liquid Crystal Diode) Monitor
3. LED(Light Emitted Diode) Monitor
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1. CRT Monitor _
Cathode Ray Tube (CRT) technology is an embed vacuum tube technology,

which is evolutionary in the field of monitors. These monitors are low cost,

reliable and available in colors etc. However they consume much electricity

and heavy in weight.

Figure-2: Cathode Ray Tube

2. LCD Monitor | ,
Liquid Crystal Display (LCD) monitors uses Liquid crystals, which were

first discovered in 1888 by an Austrian botanist Friedrich Reinitzer. These
" types of monitors are very slim and light weight. The LCDs are rapidly
replacing CRT monitors. LCD monitors are used in notebooks, small

computers, pagers, phones and other devices.




Figure-3: LCD Monitor
3. LEDMonitor . i o
LED (Light Emitting Diode) is an enhanced version of LCD with the
ﬂﬁqrescgnt lamps having LED backhght It uses semiconductor diode
instead of filament. Semiconductor dlode is an electronic component which
is used to develop liquid crystal display in LED. LED is normallyl used m
many devices such as éell phones, computers, monitors, flash lights and

movement sensors etc.

Figure-4: LED Monitor




' 432.  Graphic Adapters

A video adapter is a device that performs graphlcs processing. It is also
called ,graphlcs card, display adapter, video card etc: It describes the
resolution, refresh rate and number of colors to be displayed on the monitor.

Currently the graphics circuits are built into the chipset.

Figure-5: Graphic Adapter
" 43.2.1. Size:
The momtor size refers to the d1stance in inches from one corner to other of

the wewable area. A CRT monitor size actually measures the distance of the

entire front of the CRT monitor.
The size of momtor screen is measured in mchcs, just like televisions its

commonly used sizes are 14", 15", 17", 9”, and2}’_’ screens etc.

el

43.2.2. Resolution
Resolution defines number of horizontal and vertical pixels on the monitor.
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- Thepixels are the smallest compbnent of adigital image and are combined to

forma comprehenswe picture,

. More pixels make better picture quahty Momtor resolution is measured in
width by height like 640 x 480 resolution means that the width of the screen
is 640 pixels and 480 is its height. .

4.3.3. Printer:

- Printer is an output device. Normally auser displays its outbut on the screen
bui sometitﬁes a user also needs to take the output in-the form of a paper,
which is possible with the help of a printer. Generally a printer‘ may be black
& white but color printgrs are also available. Printers are further categorized

- as:

433.1. Dot Matrix Printer:

Dot Matrix printers are the character printers, which print one character at a
time. It uses a ribbon caftri_dge to print characters on the paper. The speed of
printing of dot matrix printer ranges from 3Q t@ 550 characters per second

(cps). Itis also available in different sizes.

" Figure-6: Dot Matrix Printer
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| 1. v’ Characteristics:‘
e Dotmatrixis low cost printer and consumes less energy

.2, Limitations: |
e Dot matrix printers create noise during printing process.
e  Theyprint the text with low resolution
e The font facility is limited and graphics quality is alsonothigh.

4.3.3.2." Inkjet Printer
Inkjet prmters are the character printers used to print all kinds of images.

Inkjet printer print one character at a time and uses mk bottles in dxﬂferent
color combinations. Inkjet printér uses four ink cartridges. Graphic' quaﬁty
or text quality depends on the strength of the ink cartridges. 1nkjet printer can

beattached with the help of USB cable, serial, parallel and SCSI etc.

Figure-7: Ink Jet printer . Figure-8: Inkjet cartridges




1. Characteristics:
o  Inkjet printers consume less energy
e  Theprinting quality is high.

2. Limitations:
e Inkjet prmters are expensive because reﬁlhng bottles make a hlgh '

cost.

| 4.3.3.3. Drum Printer: .
‘Drum printers are line printers that are used to print an entire line ata time. It
uses cylindrical drum as printing méchanism‘; Whenever a user wants to
print a character, a desired character is rotated around to the hammer line.

The hammer hits the paper & pushes it into the ribbon to print the character.

Figure-9§ Drum Printer




1. Characteristics:

e  Drum Printeris energy efficient

e  Theyconsume lessink

2. Limitations:
e The pnntmg speed of drum printer is slow.
o - The printing quality is low and they also produce noise during the

4

printing. .

e Theycoveralotofspace.

4.3.3.4. Chain or Band Printers:

" Chain or Band printers are also line printers that print one line at a time.
Chain or Band Printer consists of a metallic chain/band and uses chain as its
pnntmg mechamsm A chain moves honzontally around a set of hammers.

When a desired character appears m fmm of thc selemépdﬁﬁng position,

the hammer hits the: paper into the nbbon to prmt the character

Figure-10: Chain or Band Printer




1. Characteristics:

¢  Chain orband printers are low cost

2. Limitations _
- o They consume much electricity and cover alot of space

- o Theyalso produce noise during the printing.

4.3.3.5. Laser Printer: |
Laser printers are called page printers that print one page ata time. The Laser

~ printer uses tonners to print the désired characters. They are also capable to
print the high quality graphics images with resolution ranges from 600 to
1200dpi. |

To print a desired character a laser beam sends information from the

computer to a rotating mirror and as a result the image is produced on the

o igufe-llﬂ: Laser printer
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1. Characteristics:
o ’Laserpnntersarespeedlerandnmseless

o  Theprinting quality is high.
e ' They can print on both sides of a paper

2. vLimitatlons:
o  Laserprinters are expensive

434.  Plotters: ,
Plotters are used to print architectural, engineering and mechamcal etc ‘

drawings on large sheets with high pl_'inting quality. Pen Plotter is most
commonly used plotter, which consists of six or eight color pen cartridges |
- that move across the entire paper ofthe drawmg They are capable of printing
complex technical drawmgs )




NoWadgys, these plotters are replaced by large capacity inkjet printers and
LED toner based printers. These are plotters but behayé as raster plotters
rather than pen plotter. Raster is a digital computer image which is the

' combination of small pixels.

* Examples of raster image devices inchude. inkjet, laser printers, video screens, .

dot matrix, , and scanners.
435.  Special Function Terminal (ATMs, POS)

4351, ATMs: | .
- ATM (Automatic Teller Machine) is used as unattended device or a-
machine, which is used i the banks for withdrawal of money without the
need of ﬁny bank employee. ATM provndes a very easy and secure wﬁy for
_thé money transactions. NCR is the one of the major distributor of ATMs .

" machines in banking sector all around the world.

These sorts of machines use real time operating system. ATM monitors

are speciﬁcally used for the money transactions with the following kéy




Figure-l3: ATM Machine

i. Charactenstlcs

e ATM prov1des instant cash withdrawal facrhty
. They are used to inquire qulck balance,

. It is easy to operate.

_ e The PIN number can be changed any time.

4352. POS Terminal: |
| POS (Point of Scale) terminal is an input/Ourput device, which is used in
place of cash registersvcn the shops. Currently t’he: POS terminals have
replaced' the manual systern ef registering the record of sale and purchase.
POS terminal 1mmed1ate1y updates the sale & purchase records in the
computer and also provides a printed receipt of the record

92( . v N ., ....r‘ -




The POS system has the capability to record and track customer orders. They
can also process credit and debit cards which are connected to their

+ respective debit/credit card server systems over the network.

An important example is the hotel environment, where all the prices of
necessary food items are stpred ‘in a program called database.. The
information about menu items is displayed on the point of sale terminal for
information of customers. Thesev tyf)e of tei‘minals' can also be used in the

factories' sales shop to enter the record of sale & purchase items.

: F‘igure‘-l4: Poihf-of-.Sale Terminal
4.3.6. Multimedia Pro;ector | : :
Mulnmédla projector is an output device, which is used to dlsplay
information from the computer on to a large screen. This device is
speciﬁcally'hélpﬁﬂ in delivering lectul‘es and présentétions. |
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There are further two prominent types of multimedia projector.

43.6.1. LCD Projector (Liquid Crystal Display) Multimedia
Projector |

LCD Projector is also called digital multimedia projector. LCD multimedia

projector can adjust the brightnes: and contrast and produce sharp images.

Some popular LCD multimedia projectors are View Sonic PJ862, Sony etc.

Figure-15: LCD Multimedia Projector
43.6.2. DLP (Digital mgm Pmeudng) Projector:
DLP projectors are also called digital multimedia projectors. DLP
projectors are lighter in weight and smaller in size. These projectors
produce best éuality video images. They are pértable in size and lighter in
weight. They have the capability to connect easily to other digital devices
like DVD player, CD player etc. | ”
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Figure-16: DLP Multimedia Projector.

43.7.  Voice Response Systems- ;
Voice Response Systems enable computers to talk with a user. Voice

Response Systems keeps an audio response device that helps to produce
audio output. In this way these bsystems‘prov_ide an easy communication

. waytobothauserand a computer.

Voice response systems are of two‘types:

. 43.7.1. Voice Reproducﬂon System
Voice Reproductlon System uses a database of pre-recorded responses like

- words, phrases, or sentences which are spoken by human beings or even
~ musical sounds generated through musical instruments. It produces the
output by selecting the particular words, phrases etc from the database.

The analog recordings of the pre-recorded sound are converted into digital

data and then this data is stored on a hard disk or any qther secondary Storage
95.




" like CDROM, DVD etc. Whenever a user wants to produce an audio output,

the system selects the required sound from the set of pre-récorded sounds
stored m the computer. The selected sound is then converted back into

analog1 fOMtO a speakerto produce the audlo output S

> Appliettlons ofVoieeReproductionSystem 7

The most familiar example of using: Voice Reproductlon System is
/

special ATM machine which uses voice reproduction system to provide

systematic or step by step guidance to customers. It helps the customers

to make a financial transaction.

Another application is the Automatic Arlswering Machines which are
mostly used in telephone enquiries like schedule of trains and airplanes

etc.

One more important example is interactive video games in which
various exiting and mterestmg sounds are produced while playmg a

video game from a database of pre-recorded sounds.

The Mobile phone talking alarm clock is also an examniple of voice .
reproductlon system For example, after every hour mobile’ phone
clock speaks the time from the database of pre-recorded voice

messages.

Another mterestmg apphcatlon is the chlldren talkmg toys in whrch.

various exciting sounds are produced




W

‘Figure-17: Voice Rébroduction .System

.. 43.7.2. Speech Synthesizer

~ Aspeech synthesizer helps to convert the text informatiori into spoken words
or sentences. A speech synthesizer progra:il is helpful for the disable persons

who cannot easily read. '

Whenever a user feeds the data in the form of text information, the sequences
of words are combined into phonemes. The phonemes are amplified, and

passed on to a speaker.

Figure-18: Speech Synthesizer
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> Applications of Speeeh Synthesizer
Speech Synthesxzer is especially helpful for the blind persons who

cannot read. Inspeclaledwcatlonscctorsmdymatenalorabookls .

scanned using a scanner, and then it is converted into text using OCR "

~ software. Itisﬁnaﬂypresentedﬁo_theblindpemonsmingaspeech-

' synthesize;. In this wny it becomes very easy forﬂle blind person to get
Atheupda.tedk'now_ledge orinformntion. '

Ttis helpfui for the people who cannot speak, with either vocal problem |
or they cannqt communicate effectiveiy. Fon example, aperson having
disability problem can simply typ'e- the information and the speech
synthesizer converts his-information into sp'oken words forhim. |

Speech Synthes1zer is also helpful for the mterpretanon or translatlon
into other languages, Speech Synthesizer program converts an

entered textinto spoken words in any selected language




4.4. SelfAssessment Questions . ... -

‘

Q.No.1.

Q.No.2.

- QNo»3.

Q.No4.

- @Nos.
‘Q.No.6.
Q.No.7.
Q.No.8.

Q.No.9S.

What is the difference between LCB-and LED monitors?
Explain with examples.

Explain graphic adopter card, k¥ =+ mree Tt w0

‘Explain the difference between Dot Matrix Priniter and Inkjet

Printer Explain with examples?* “

~ In what respect printer is different ffom plotter. ©

‘Discuss the functions of Pirit of Sale Terminal and ATM

machine.

In what respect speech synthesizer is helpful for a user?

~ Explain with the help of a scenario.

Is DLP multimedia projector is better than LCD multimedia

projector? Please discuss.

Explain the function of ATM machine and also briefly describe

POS terminals. Discuss with proper examples.

Clearly differentiates between Drum Printer and Chain Printer?

Discuss with proper examples.

99r

e




~ Q.No.10. Write note on any two of the following: |
i. Drum Printer ii. Voice Reproduction Systems
iii. LED monitors.  Iv. Monitor Resolution

4.S. Self Assessmont Activities:

|

Ttytoﬁndo\niﬂnsiumdmohuionofyowmitotnda.hoatw

'tlmcmonitouofyowfriend.

. Exploe the functions of Overhead Multimedia Projectors.

Tqbcmmﬁewﬂmmm-mmmmyhmnpof |




 Unit5

COMPUTER SOFTWARE

Written By: Moiz Uddin Ahmed
Reviewed By: Dr. Mohammad Daud Khattak




5.1

o)
s

5.3.
5.4,
54.1.
54.1.1.
5.4.2.
542.1.
5.5.
5.5.1.
5:5.2.
5.6.

5.7, °

CONTENTS

INETOAUCHON: «.v.vecvveiecverieeeiececiesssesesress s sesesessesassessenssssnsssassnsas '..;.103
Objectives: ..c.ccoveeverieernnriennen. s et renerens eerereeesnnens 103 |
Computer Software: .................. eneeeseeeeserseseere s ssesinenenennne 104
Types of Computer Soﬁware ??%’2‘ ................... ‘ ........ 104
System SOfWAIE: .....uvervveeerereesssiseseersrise e reveerenrenrennes .104
Types of System SOftware ...........coceevvvvirserceenns e ................ 105
Application Software: e 106
Categories of Application Software: .......... et neeraennesees oireennnn 107 |
iow Software Works (Installation and Un-insfallation): ............. 125
nstail a New Software Program: 125
Uninstall a program: .........co.eccvvevinnnrcenenieniennens I 129 ‘
Self Assessment QUESLIONS: ..........coeervreevireereeinreeereeseesessessesens 130
3 ;;;g.SelfASSéks'gmGnt ACLYItIGS; .\.....pem “ ;ga




COMPUTER SOFTWARE

5.1 Introduction:

Computer software comprlses dlfferent compute pingrams, or instructions that
enable users to perform different tasks on a computer system. It is not only
important for the users but also the whole com“utf r system, depends upon the .
services prov .¢d by the software Due to the unpomnce of eomputer soﬁware this
unit has been developed. It covers the basics of computer software and its 1mportant
t'ypes," _ _

52 Objectives:

© After completing this unit students would be able to:

e Understand the basics of computer softwere.
e Distinguish between application software and system softwaia
e Have a knowledge z2bout 1mportant system and application oOﬂ,' ot

e Learn about software installation and un-instailation
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5.3 Compater Software: | |
A computer cannot do anything at its own rather than it must be provided some

sequence-wise instructions and relevant data to petform its functions. This
sequence of instructions is called a computer program which is commonly referred

to as computer software.

Software .is a generi¢ term used for collection of data and instructions givéh‘to the
computers to perform specific tasks. It also refers to set of programs, procedures
and associated documents designed for the working of computers. The Asoﬁware is

" logical part of the computer that user can not touch but use to make computer
operate. ' | o

- Computer software controls the operation of hardware or some other software by
implementing the instructions given to it in an ordered way. o
5.4 Types of Computer Software: -

There are two main categories of Computer Software:

§4.1 System Software: ,
System Software is the collection of computer programs that controls the

operation of computer and its devices. It provides an interface between
.computer hardware and application software. It is backbone of & computer
system which provides a platform for its operation. ‘
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Symmmbhmmbmiemohpplmm
 and perform the programmed activities, System software monitors the use of
various hardware components such as CPU, memory and other peripheral
devices. They also communicate with the peripheral devices to support user

SALY Types of Systom Software
Mmdiﬂmkhdsofmm:

1 mm . |
Anm;symmuaeoumdmmﬂmdmmemw\

working of a computer system. It provides us an interface to communicate
with the computer. It also manages all computer components and operations
* and isolates the hardware from the ser. A compiter cannot perform any job
Operating system permits the compuser to supervise the operations and
manage the data 80 produce the results. It is the first software thet must be
installed oh every computer. | |

2. Utlity Programs
Auﬂilymallomauerbpafommaqﬂknm. llisnonmny :
Mbmmmmmmmmu:nmm




activitiés: There. are -different types’ of- utilities available for example:

-formatting of hard disk, system backup, antivirus dnd file conpressor.

e A . . P IR BT R PR
. R s ¥ :

_3_. Device Dnvers

A devrce dnver isa system prooram that is used to turn on and manage a
device such as monitor, keyboard attached to computer. Devrce drivers are
builtin pro grams, provided by manufactuses.of deviees. The deviees cannot
work properly without driver's utility progranxs. A driver typically
communicates with the device to control its operations. For exatiple device

drivers for printer, mouse and keyboard are requrred to regulate their

ST N ‘«\_v.n L ..f’i.

 operations during working of computers_ystemr L

g

Thcrefore there are varletles of apphcatron programs avallable in market

542 ' Apphcatlon Softwarei“

crwt

specific ‘jobs. They allow the" users to  develop p’roérarns""for their
personal/organizational use. An' application program facilitate user to
mampulate text, numbers graphrcs or a combmatlon of these elements

dependmg onthe act1v1ty for whlch itis desrgned

5.4.2.1 Categories of Application Software:

7y Y e A“" =

There are thousands of apphcatlon soﬂwarez avallable in market It is not

-~ FERRUER T :",-\

possrble to categonze all apphcatlon soﬁware however some commonly

known apphcatron soﬁware mcludes the followmg




e  Word Processing software

' Spreadsheet Sofiware
e  Database Software

-  Graphics and Multlmedla §oftwarc
' [ PAZE AR

) Personal Assmtance Soﬁware

) Commumcatlon Soﬁware
e  Word Procéssing Software:’

“Woerd Processor is an appiication program used for creating, editing,

-+ storing; and printing personal and official documents.

e $.

- Word Processor became popular in 1970s and 1980 when the electric
typewrife’r Was ‘merged with a dedicated processor (like a computer
processor) for the editing of text. Since then different companies are.

' dévéléi)ihg Word ProcesSor withnew and énhanced feéﬁu‘es.

i.  Standard Features of Word Processor:
" Word Processors have several text manipulating features. The
standard features include:
' & Text Editing: |
Text editing includes entering the text, cut/copy and paste the

“text, making insetions and deletions etc. |

o WordWrapf o

The cursor automatically moves to next line when the line is
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completed with the text.
o Status Lime:
Status line provndes all the information about the current

document.
o Searchamd Repiace:
Search and Replace allows the user to search for a particular word

‘or expression and replace it with some other word or expression.
o Headers, Footers , sud Page Numbers: . .
" Itallows users to insert tailored headers and footers that the word

_ pmcessormllputatthetopandbouomofevelypage.Simthﬂy
pagenmnberscdnalsobeinsenedattoporbommofmem.

o Speli Checker: )

Spell checker allows the user to check the spelling of words. It
spotlightsanywo:dthat‘itdoesﬁndinitsdicﬁomry.

o Table: _
Wordecessoraﬂowsmseltngtablescommsmgofmwsmd

columns.
0 Save and Print:
Oneeadocmnenthasbeencreawd,edmdandfonnmd,ncan

be saved and printed.

Some well known Word Processor includes the followmg
MlCl_’SOﬁ Word

ii. Word Perfect
- iii. Word Star

iv. In Page (used for urdu typing) | -




The screenshots are shown from figures 5.1 to 5.4
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e. Spreadsheet:

Spreadsheet is a dat_%a manipulation tool uséd for organization and analysis
of information in tabular form. 1t is a kihd of computerized lc-Iger that
accepts data values in rows and columns and allows user to perform

caluculations.

It 1is an application program that rephcates a physmal Qpreadsheet by

| fentenng, d1sp1ay1ng, and calculatlng data avallable inrowsand columns
i Stam_Lard Features of Spreadsheet:

o Rows and Columns:

Aspreadsheetisa tablg consnstmg of columns and rows as shown

in the following ﬁgure: w

e
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"l'hemwsmlabeledbynumbersandthecdlumnsbylettmas
' shown in the figure 5.5.

o Ceft:
: The intersection of a row and a column is called a cell. A cell is

' uniquely identified by its column and row designators, ¢.g. A2,
B10, J13. The data is entered into cells for further manipulation.
- inthe figure 5.6 the cell A1 is highlighted.

R N e T R

~ Figure-5.6: Cell
o Fermula: o :
Formula is a relationship between values of cells. It is'used to
' appnymmmneqmoumongdm:mofaeen For
example, D2=B1+Cl would calculate and display the sum of cells
B1andCl intocell D1. |




o Functions :

, Functlons are built-in formulas foroermn problcms that have
ahudybeencreatedandsﬂndmtheprogram.‘lheymused‘as
shortcuts when applying mathematical equations and give case
and flexibility to the users to handle complex calculations. Some

~ examplesare COUNT, SUM, MAX, and MIN. -

anlundChm
Dataandmformanonmspuudsheetscanbemalyzedmagmphm
) ' fmwmmmmduphymcaldauasa

: graph or chart. :
Somewcllknownspreadsbeetmchldesthefollowmg
o Microsoft Excel
o Lotus123
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Flgure-S 8: Lotus 123
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o Database Software:

Database is a collection of related data that allows the users to retrieve, edit
and update the data. Database management system (DBMS) is an
Application Software that allows users to develop, access, and administer a

database. Data in a détabase can be added, updated, deleted and searched

usinga DBMS.




A DBMS is like a traditional filing system which stores individual groups
and pieces of information. Like filing system's cabinet, drawers and‘

~ folders, a DBMS consists of separate‘compononts of information. ’

‘Relational ‘database systems are the most common DBMS. Relational
database organise data into separate structures which can be linked via
common- mformatlon to make data storage -more efficient. A relatlonal

" DBMS hasthe followmg basic components

| o '\\’.I‘ables: . ,
A database is compr?s'ed one or more tables or relations which is a group of -
' reloted data items and confains the records for an entity. Tables are made up
of records and records are madé uo of rows and columns holding tl;e actual . - :
data items. For example a sfudent table might hold the information in the L

form of database table:

" Figure-5.10: Student Table
s




O

‘Forms

Form is graphical user interface used to communicate with the

database. They are used to enter data in the database. A form

consists of text boxes, password fields, checkboxes and other

input objects. These objects facilitate the user to communicate

with the database easily. The user can also access, update and

delete data by using forms. The application programmers can

develop database forms in different ways. Some. databases like

}MS Access enable the users to create forms the database

automatically by using wizards.

~ Some important advantages of forms are as follows:

o

i. Forms are easy to operate.

- ii.  They provide attractive interface for users.

iii. The user can use forms withouttechnical knowledge.

Queries

Query is used to search the data items available in the database

tables. It uses standard language like Structured Query Language

(SQL) to manipulate the data items in the tables.
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o Report:

Report is meaniﬁgful information that is extracted from the ’
database. It is generated on the basis of one or more SQL queries.
Reports are the output of database applications. They are used to
locate and arrange data in a formatted way. .The information
retrieved through reports is arranged 1n different ways. A report

can present the data in form of tables, records and graphs etc.

» Advantages
i.  Reports provide efficient result from database.
ii. It helps in making important decision.

iii. It can be printed and mailed easily

Some well known Database Appliéations includes the following:
1. Microsoft Access - |
ii. Oracle v
iii. SQL Server

f

The screen shots are given from figures 5.11 to 5.13.

"
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Figure-5.12: Oracle
us
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. Graphics Software: :
Graphics packages are application programs .that allow users to create, édit,

display and print graphic images. They enable a user to mampulate visual

lmages ona computer
: o  Category Based Features of Graphics Software:

i Sketch Design:

The sketch design feature allows users to create design bbjects of

different shapes and sizes. These include lines, circles,

recthngles etc. Users need not to worry about the exact shapes of

vobj ects as the package adjusts the dimensions of thé shape

according to the base ofa design. Special features allow the users
" torotate, flip, move and resize the objects dimensions. ;
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ii. Paint Feature:

The paint feature is used fopaint designs of different varieties on
the display séreens. It is used to create colorful graphics on the
screen without using original paintS. Most paint features provide
the téols in the form of icons. >By selecting an icon, user can

perform functions' associated with the tool. .

iii.  Photo Editing:

Photo editing feature is used to edit and ¢ustomize digital photos.
" It allows users to Save images in a widé variety of file formats.
Besides this users can retouch images, crop images, change
image shape, re-arrange obj'e;:ts in photos and apply filters to the

images.

iv. -‘Multimedia Authoﬁng:

Multimedia authoring permits users to merge text, audio/video
and graphics /animations in an application. User can bring
interactivity by controlling the placement of text and duration of
audio and video clips. Animations can also be inserted at the
required places of applica_tidn. E-learning applicationé can also
be developed by using niultime,dia authoring tools and can be

burnt on CD/DVD for students.
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v.  Web Page Authoring:

. Web page authoring allows users to create web pages that
include images, audio/video, graphics/animations and other -
special effects. They are used to make the web pages more

attractive and interacting. "

Some commonly used graphics packages include the following:
i. Adobe Photoshop -
ii. Corel Draw

_iii. Macromedia Free Hand

The screenshots are given from figures 5.14 to 5.16.

Figure-5.14: Adobe Photoshop
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e Communication Packages:

Communication packages are application programs that are used to
facilitate commumcatlon between two nodes (computers mobiles- etc.).:
_ They allow the users to send and receive data over commumcatlon system R
The data transfer may be between two nodes oxj between networks of nodes.

- The features of a communication package include the following:

.

i. - Datauploadi.e. send the data from the user node to another node
- ii. Datadownload i.e. receive the data onthe user node
iii. User session maintenance i.e. recognize individual user during live
communication

iv. Supportoffile transferi.e. send and rece_ive files over the network
Application packages for communication include the following:

1. Webbrowser -
ii. FTP(file Transfer protocol)

iii. SMS (Short messaging services)

"o Personal Assistance Packages:

Personal assistance package allows users to store and‘retrieve their personal
information. They are also used to plan and manage contacts, meetings,
finances and other important information. Category based of persoﬁal

" assistance paekages includes the follewing:
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o Calendar:

Calendar enables users to record appointments and meetings. It alerts the
user for the upcoming events and also inform in case of any conflicts whena
new event is scheduled. It also allows users to browse the prévious events

with brief descriptions.

o ToDoList: | .
To do list arranges the task to perform by the user. A user can plan and

priortize the tasks witdntimation targets and deadlines.

o Address Book:

Address book maintains the names, addresses, telephone numbers, and
other related information about friends, relatives and officals. User can also

search the particulars ofknown persons when required.

o Personal Finance:

i’ersonal finance helps users to balance their checkbooks, maintain bill's

records and track personal income/expenses and setup the budget.

o TaxPreparation:

Tax preparation guide individuals, families or small businesses prepare the
taxes. Legal cases preparations assist in preparation of legal documents and

provide legal information to the concerned users.
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5.5  How Software Works (Installation and Un-installation):

Installation of a computer program is the method of making a program ready for
execution a‘nd use. The process varies for each program, computer, and the
operating system. There is a program called installer which comes withievery
software. The installer is‘r.esponsible for doing whatever is needed for their
installation. When software is installed oﬁ a personal computer; a series of

functions aré performed before andbehind the screen.
Common measures performed during software installations include:

1. Study the featui'es of different software versions and select the

appropriate one as per your requirement.
" 2. Make sure that system requirements are avaialable

If software is already installed, it can bc upgraded according to the

latest version.

+. Install only the licensed copy of the software.

-5.5.1 Install a New Software Program:
If you are instalIing software downloaded from the Internet, yéu simply

-download the installer and it starts working. If software is burnt on a CD-
ROM, installer will run automatically when the CD is inserted into the CD-

Rom.

The exact procedure may vary from one program to other. However; the

setup.exe is a file which is provided with the installation package of most of
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the application software. When the usc: double clicks the setup exe, the

installer first unzips the files to 4 location in a temporary directory.

Figure-5.17: setup.exe -

Next a license agreement comes up which urgeé upon the user either to agree
or disagree, here user agrees to move forward. Next the installer prompts the
user for location of the program. The user gives the appropriate location and

the process moves forward.
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Figure-5.18: License Agreement

- Now the installer can copy the relevant program files to the térget logaﬁon in
the deéﬁnaﬁon directory provided by ﬁe user. An application is generally
-made up of many individual files. Most of the files are stored in the
application's destination directory. The installer continues the installation in

the destination file till the completion of process.
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Figure-5.19: Installation progress

The Windows Registry is a hierarchical database that stores settings and
preferences for software and hardware. It cbntains configuration information
abputlow-level operatingsystemcomponentsandapplicationsrunningonthe
_ platform.Therecentlyinstalledprogram‘alsostores settingsinformationinthe
Registry. The software installer updates the information of system registry by
adding information about new program and set default settings for the
appliéétion. Please do not try to modify the registry at your own without any

technicalassistance.

Many installers provide shortcuts at the Desktop or Start Menu to invoke the
installed program. After completing the installation, it deletes all the files
which were created temporarily. Finﬁlly, a message. is displayed that the

program has been installed and the new software is ready to use.
128 ’ :




5.5.2 Uninstall a Program:

If a user wants to remove a program, it needs to be uninstalled from the PC‘.
Some prOgrams provide an uninstall link or icon in the application directory,
However in Windows XP user can uninstall a program by using Add Or

Removeoptionavailablc inthecontrolpanel.

Figure-5.20: Cc;ntrol Panel
The user clicks on the control Panel and selects Add/Remove programs. A
panél appears comprising of installed program. The user selects the required
program and clicks the remove button. The uninstaller eliminates the

program files along with the folder that it created and also removes relevant

entries in the system registry.
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5.6 SelfAssessment Questions: -

Q.No.1.
 Q.No.2.

Q.No.3.
Q. No.4.

Q.No.5.

Q.No.6.

" Q.No.7.

What is meant by computer software?
Differentiate between system software and application software?

List down key functions performed by system software?

What is utility program? Why they are used?

What is meant by word processing? List key features provided by
word processors. o -

Explain the important features of spreadsheet pac'l_(age..

Write important steps of _installation and un-installation- of

- softwares.




§8.7 SeifAssessmentActivities:

L

Collect information about latest verslons of well known apphcatlon

soﬁwares Compare and contrast features.

Prepare a list of device drivers installed i in your home/office or any

other computer

Explore the basic use of word processor and spreadsheet softwares.

Instéll and uninstall any software of your choice in your home/office
or any other computer. (You may take help from your

tutorfinternet/any relevant book)
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- OPERATING SYSTEM
6.1. Introduction
This unit covers the basic concept ofan operatmg system and its ﬁmctlonahty Thls

unit also covers basics of commonly used operating systems. It mainly deals with

the “Microsoft Windows Practice”.

6.2.  Objectives:
After complete study of this unit, you will be inpositionto:
e Describe the basic concept of an operating system
e Identify the functions of an operating system o B
¢  Define system performance measures & process management tools

o Explain some popular operating systems
o  Explore Microsoft Windows Practice.




63.
An operating system is the most important and major program that runs on a system

Introduction

(computer). Every computer system must have an dperating system in qrder to run

different programs The operatmg system i$ collection of softwares which manage

vanous computer hardware resources It additionally prov1des common services to

dlfferent computer pro grams.

An operating system performS several tasks such as:

1

Recognize input from a keyboard

2. Sendoutputtoa display screen (monitor)
3. |
4. Control various peripheral devices like hard drive, prmter v1deo or sound

Keep track of files as well as directories on a disk

card etc.

A figure named as “Operating System & its Interfaces” shows the above basic

conceptina ‘cl_ear(way:

Firgure-6.1: “Operating System & its Interfaces”
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An operating system generally acts as an “ int_eractiim” between computer user and .
computer hardware. The most observable feature of an operating-system is its

interface. The operating system basically provides an environment where users can

~ execute different programs.

As soon as & user turn-on or boot a computer; the operating system is loaded into
memory automatically. The term booting basically refers to the comﬁlete process of
loading any operating system into a computer's memory. Tlns process is usually
done through a program (commonly known as boot-strap loader) which is
permanently stored ina computer's electronic circuitry (generally on a ROM-chip).

N

~ 6.4. Typesof Operating System
The operating systems are generally categonzed into two maj ortypes dependmg on

~ the basis of numerous features such as Graphxcal User Interface (GUI) Operatmg- -
* System and Command Line Operating-System. The descnptnon of these both types
of operating systems is given below:

- 64.1. Graphical User Interface (GUD) %enﬂng-System
AGUI operatmg-sysm basically provndes a graphical-user -mterface to its

: usersmordertocommumcatethhsystcm/computer Inthis«ﬂerface the
) objectsarebemgusedfor 1ssmngcommands ‘The
users of GUI operatmg systems don't need to memorize different commands

icons, menus or graphic:

whlle mteractmg with computer. The examples of GUI operatmg-system

include:




Windows (The windoﬁvs_ (operating system) are very popular
among all others which will be described in this unit in detail).
Linux etc.

The best features of graphlcal- ~1nterface may include:

, Easytolearn(AsmsdescnbedabovethattheusersofGUI don't

negd to memorize different Qommands while interacting with
computer) |
Simple to use (More User Friendly as compared to command line

operating system)

More interactive
Efficient (Itprovides vanous shortcuts)
Multi-tasking (It easily enables users to view, control as well as

mampulate multiple tasks at a time).

The drawbacks of the graphical-user. -mterface (GUI) operating-system

may include:

Itisnotso faster as compared to command line operatmg-system

It doesn't provide a powerful and significant scripting facility as
compared to command line operating-system (but it provides
various shortcuts)

It doesn't provide fnll/complete access to computer-resources (It

basically provides very less control to the file system as well as

operating system). L
In terms of use, it is slow as cbmparo;d to command line operating-

system.



6.4.2. Command Line Operating-System

A command line operating-system basically provides a command-prompt in

order to type different commands. The users use these commands while their
interaction with computer.The users of command line operating systems
need to memorize different commands for performing various tasks.The

examples of command line operating-system include:

» DOS
> Unix etc.

The features of command line operating-system may include:
» Itis faster than GUI operating system.
» . Itprovides a powerful and significant scripting facility.

» Itprovides full/complete access to computer-resources.

There are also some drawbacks of the command line operating-system such
‘as:

* Not very easy to learn

= Notvery simple to use

» Few command line operating-systems provide the facility of multi-

tasking (but it is very difficult to implement).

6.5. Functions of an Operating System
Following are the common functions of an operating syStem:
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~6.5.1. ManageResources

- One of the major functions of an operating system is to manage the different
resources of a computer which include mouse, keyboard, monitor, printer,k 7 |
storage devices or memory etc. The operating system usually creates a file- {’ N
structure on a hard drive. Once a file is stored, the operating system saves it,
Mes it and also remembe;s it for future use. The way by which an
operatmg system normally organizes information/data into file(s) is called a
ﬁle system. The operating systems mostly use “Hierarchical File System”

“where the files are organized into directories (generally referred as folders)

' uﬁder a tree-structure. The screenshot of a tree structure while using

Windows Explorer is shown below:

f: '{‘-_ _:J‘.;"“ﬂﬂ.;g‘%‘, L st e S AR R L & *:.,;;x;;*;—.‘.;-—?"xr.;;.:.;;jr
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Firgure-6.2: A Screenshot of a Tree Structure
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6.5.2. User Interface A

The users ba_sically interact with the application programs as well'gs the
- computer hardware by user-interface. Today, almost every operating
system provides a “Graphical User Interface” (GUI) where the graphic-
objects or icons are genefﬂly used to represent various features. The GUI
isan éﬁicient interface where the users issue different comxhénd# with
the help of different pointing devices such as mouse in order ta point or

click on icons, menus, lists as well as buttons on a screen etc.
A screenshot of a Graphical User Interface (GUI) while using Windows

7 is shown below:

Firgure-6.3: A screenshot of a Graphical User Interface (GUI)

6.5.3. Run Appllcaﬁons :
Most of the operatmg systems support “multl-taskmg The term. multl-'

tasking means that an ability to run two or more applications/programs ata .
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time. As soon as a user sends a request for a program, an operating system

- suddenly locates that application & loads it into a RAM (Random Access
Memory).

If more programs are being loaded then the operating-systém must'allocate

various computer resources.

6.5.4. Support for Built-In Utinty Programs

An operating systen; may use utility program for the purpose of repairing
and maintenance. The utility programs are special programs which make the
use of computetmoreeasy Whenunexpectedthmgs happen such as hard -
dlsk crash, virus attacks or slow operations etc. then function of the utility
programs start. Many operatmg systems like “windows” have built-in
utility programs for common purposes. These uﬁlity programs are
commonly known as “System Tools”. In order to find these tools, follow the
following steps: Click on Start / Programs / Accessories/. System Tools. The
main examples of these utility tools may include:

1) Format

%)  ScanDisk

3)  DiskCleanup

4)  DiskDefragmenterand

) Anti-Virus etc.




The following image shows a progress of “Disk Defragmenter” which is |

basically found in:

Programs > Accessories > System Tools.

Flrgure-6 4 D1sk Defragmentlon
The utility programs may help in identifying different problems such as locate lost

files, repair damaged ﬁlés and backup dataetc.

6.5.5. Control Computer Hardware
The operating system lies between the two main things which are defined as

Programs and BIOS (Basic Input Output System). The BIOS mainly
>c-ontrols the computer hardwarg(s). Every program that needs hardware
" resources in order to run must go through an 6perating system. Finally it
depends on the operating system either it access these hardware resources -

through BIOS or device drivers.




6.6, SyStem Performance Measures

Measuring operating system's perfonnhﬁce issuch an important task which sets out
the major and fundamental techniques whicl; are used in analyzing as well as

uxiderstanding its performance.

Thqre are different methods which are being used for describing and measuring the
operating systerh’s performance such‘as measurement, simulation and modelling as

shown below:

Firgure-6.5: Measuring System Performance
‘These methods are described below in detail:

6.6.1. Measﬁrement

Measurement means to carry out some real experiment along with a real IP

(Internet Protocol) system which is Bei_ng operated in real time (with real
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users). A monitoring feature basically records all necessary and primary data

during this experiment. After that the performance values can be easily
eomputed from that recorded data.

662, Simulation _
Mostly a “simplified functional model” of an IP system & its users i§ -

generally developed for simulation. Then a computer-program is written
~ which runs that r:hodel. This computer-program may‘nm m one o_f .the three
| different modes which include slow motion, time lapse mode or inreal time.
Any one of these modes can be used easily (it doesn't create any problem).
All necessary and fundamental information duriag the above simulated run
can be simply recorded with the help of a software monitor. After that the
, performance values can be easily computed from that recorded data.

6.63. Modelling’ : o
A“very simplificd functional mode” of an IP system & s users is generally
developed for modelling, From this model, another mathematical model is
basically derived by using “qaeuing' theory™. This mathematical model is
then analyzed with the help of so-called state equations (merely
numerically). But sometimes the explicit formulae (of interesting
. performan(‘,e-terms) may be found.. Then the performance values may be

computed with the help of those formulae.




Overall, the brief summary is that the simmtio_n and modelling are those

methods which use only “models of the system” under test. These r\Wo

methods basically deliver performancejvalues of the models. These are

estimated values which can't be considered.as' measured values. So it can be

. said that simulation and modelling onl_y deliver predictions of performance-

| values. On the other hand, the measﬁrement is that method where the real IP-

. | s}?'stem is analyzed, investi gajted and tested (which can be a considered a
' soifable _approach for measurmgsystemperformance) |

6. 7 Process Management , ,
A program doesn't do ‘anything unless the lnslrustlons nelated to.it are executed or-

carried out by a Central Processmg Unit (CPU): The term “process” can be defined

'in many different ways such as:

> A program '-_iﬁ"executiOn\-mode (4 mentioned above) is called a .
| process.

~ » A compiler (tlme-shared user program) can: also be referred as a

~ process. _ o
>_ A word-processmg program which is bemg run through an

‘ md1v1dual user (on a PC) is also known asa process
B So, itcanbe said thata process canbe consi‘der,ed like a job/time-shared program.

Baswally a program (by itself) is not a proCeSS” A program is usually a passiver _

- entity; say-for example a ﬁle s contents whlch are stored on a disk, while a process

W




is generally réfetfed as an active entity. In a system, a process is basieally a unit of

work. Such system contains a broad collection of processes. Some of these

- processes are referred as operating system processes (those that execute system-

code) and some of these processes are referred as user processes (those that execute

user-code).

Al these processes may potentially execute concurrently by means of multiplexing

the CPU. For example, the op_,erating-systeni may be responsible,fer those

activities (which are listed below) in connectidn with process-management:

VVVVYYy

Create & delete both users as well as system processes.'

'Suspending & resuming processes.

Provide mechanisms for the process synchronization.
Provide mechanisms for the process communicatien.
Provide mechanisms for the deadlock handling.

As a process can'ies-eut/executes, it changes its state. The state of any process can

be easily defined in part through ci:rrent activity (action) of that process. Every

process can be existed in anyohe of the following mentioned states such as:

>
»

NeW°  Aprocess isvbeing produeed / created '
Ready: The process is now waxtmg to be allotted or assigned to some

processor.

- Running The instructions are being carried- out/executed ‘
. Waitmg The process is basically wa1t1ng for some result / event to

occur (like anl/O completion/ receptxon ofasign (signal)).




- j) Tetmmated. The process has completely ﬁmshed execution.

The fellowing figure “Pr_oeess States” shows the r_elationship,‘of'all the above

 states of a process clearly:

6.8. Commonly Used Operatmg Systems

' The computer operatmg systems usually categonze by their different

| charactenstlcs such as technologv workmg state. ownershlp, hcensmg as well as
usage etc. There are number of operating systems which have become very famous
at the time of their releases such as DOS (Disk Operating System), Windows 95,
‘Windows NT (New Technology), UNIX, Linux, Macintosh' Op'eratim System,
Wmdows 98 Wmdows 2000 Protesswnal Wmdows Me, Wmdows XP, Windows |

Vnsta and Wmdows 7, etc

’ The use of these operatmg systems depends upon user's choice. Different users may
use dlfferent types of computers with dlfferent operatmg systems. Main

characterlstlcs of commonly used operating systems may include:
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1).‘.

- 5) f

. 6)

9

System Reliability (It includes different functiotis such.as windows
error Tepgrting, automated system . recovery and 1mproved system

restore etc.)
Faster Start-Up
UserFriendlyInterface

HardWare support improvements (This support can be related to USB,
Firewall, Windows image acquisition or Media transfer protocol etc.) |

‘Remote Desktop Fea’tures (Those features which can allow users to

connect wrth a systeni across a network and access thelr dlﬁ'erent‘
applications hke ﬁles orprinters etc.)

Varlous 1mprovements to “System Admlmstratton Tools” hke :

~ Windows installer, Windows task manager, Disk deﬁ'agmenter or
Windows scripthostetc.) ' » :

Network Features (such as Windows firewall and Internet connection
sharing) - |

Important Secunty Features (such as Encryptmg ﬁle system
1mprovement, Credential manager Soﬁware restriction pohcres etc.)

The Windows XP Wmdows Vlsta and Wmdows 7 have emerged as one of the .

popular operatmg systems




 Afiguse nasped s “Popular Operating Systems’”shows the above concept ina lear

way:

- The above mentxoned operatmg systems are st111 very popular among the users of
allages whlcharedescnbed belowmdetaﬂ ' ' '
- 6.8.1 ‘Windows XP .
_ v‘ Windows XP isa famous and h;ghly compatlble operatmg system It was
' produced by “Mlcrosoﬂ” Itisone of the most famous verswns of Wmdows
The name XP is- mamly abbrewated as “eXPenence” It was released ‘

* worldwide both in “home” and ‘professmnal” vers10ns in 2001. The -

followmg image shows the Wmdows XP mterface

L .‘




Flgure-ﬁ 8: Microsoft Windows XP

The Wmdows XP (a successor to “Wmdows 2000” and “Wmdows Me”)

. was basically a first consumer-onented operatmg-system Thls ‘operating

system is hlghly used and very well accepted byusets 'Ihereare anlimber of

characteristics of thlS popular operatmg system such agi '

8)

b)
c)
d)
€)

t) .

g
h)

New Task Based GUI (Graphical User Interface) ,
Updated Start-menu and Taskbar |
System Rehablhty :
Faster Start-Up
Useanendl)( Interface
Hardware Support Improvements
Remote Desktop Features :
Various improvements to “System Administration Tools”
182 . : S




i)° Network Features -
j)  Important Security Features.

6.8.2. Windows Vista
The windows vista was also produced by Mlcrosoft It was released in 2007.

This operating system 1s basm_ally a successor to a very popular operatmg'
| ] system “Windows XP”. It can be osed for personal commuters like'home &
N busines desktops tablet PCs, laptops or medla center PCs etc. Itisalsoone

 of the efficient operating systems The followmg nnage shows the Wmdows

Vista interface:

Figure-6. 9 Mlcrosoﬁ Wmdows Vista

As compared to wmdows XP, ithas contamed alotof changes as well asiew

features such as:
a) Updated GraphlcalUserInterface
b) New Visual Style . ’
| s




c) Updated Search Functlon | :
-_ d) - Important Multlmedla Tools whmh also mclude wmdows DVD

maker. :
'e) _ AredesighedNet_workin_g Feature
f) Audio, Print & Display sub-systems
g) . UserFriendly Interface - -

This t/ersion of windOWS included the featufe of Net Ftamewolik”“ which
| allows soﬁware-developers to wrlte complex apphcatlons w1thout
‘. “tradltlonal windows APIs (Apphcatlon Programmmg Interfaces)” ‘This
._:-versmn was suoceeded ) 1mprove the secunty features of wmdows XP'
“whichis cons:deredasoneofltsbest features | - T

,'68.3._ Windows7 S T
" The W'mdows-7 was also produced by Mlcrosoft It was released in 2009

: Thxs operatmg system 1s basleally a successor to another popular operatmg '
| K system “Wmdows Vista” It can also be used for personal computers hke ‘,
' home & busmess desktops, tablet PCs, laptops ormedla ceriter PCs etc It is

also very famous and hlghly compatlble operatlng systcm
" The followmg 1mage shows the Wmdows—? mterface
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There are a numbersof chamcterlstlcs such as
Updated Graphlcal User Interface
-fli) Multl-touch Suppon(_ PTG o
o ili) Aredesxgned“Wmdows shell”wzthancwtaskbar
- _;iv) hnprovedMultlmedxaFeaﬁlrcs | REE L - S ‘
v) FasterStmt-Up A o ‘
";v1) HardwangupporfImprovements _ :‘ -

' lx) Important Secunty Features
x). Improved Performanceon “Mu1t1 core” Processors
xn) New Visual Style
, Txu). Networkmg Featurés '
 xi), User Friendly Interface. o




All these features of windows-7 have made this version of windows very ;. ,
popular and s1gmﬁcant Due to these features it is. consrdered as hrghly

n stable and efﬁcrent operatmg system

After -this efficient er)e_rating system, the' Microsoft has released “Windows
8 (a successer to Windows-7)' in 2012. Tt can also be used for personal
computers',like home & business desktops, tablet PCs',.laptop‘s or media

center PCsetc.

'~ The following imagt: shows the Windows-8 interface:

build

Figure-6.11: Microsoﬁ Windows-8 Startup

Hopefully, it can be believed that this newly released operating system will
become very popular among the users of all ages
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6.9. Microsoft Windows Practice N atT

{

Microsoft wmdows practice mcludes different tasks such as how to “start & :
shutdown a system” “create & open the jcons” wweu as “Open, close & sizing the |
: wmdows” etc Allthe above tasks are bneﬂy explafned below:

69.1. Howto Stin_'t ‘a.System' |
" Inorderto start the system, simpty followthi¢ fdlloWihg_ _'steps: ;

1. Start the system hy poweringon ’»‘eempme ?’ as;shown in the following
ﬁgure as well as its penpheral dev1ces such as monitor, prmter or

' scanneretc

v ‘Flgure-6.12: Couiputer Sﬁu’c—Up Process

N v Y B
'.?_p - a\s .;4‘;:: P

1. Thenclick your “user-account” lcpn m order to logon sxmply withouta
password. Or one can also chck 8 “user-account” icon in o_rder,to log on
with the password. | |

2. . Then press enter to “log ph?’.




A AﬁerthatyourdesktopWﬂlbeappeared;' :

69.2. "How to Shutdown a System
‘Letus conslder an example of Wmdows-7 In order to shutdown the system,

- s1mp1y follow these steps

1. Click the St-art-Button ~(which shows on desktop's left-corner

_ '(below)) , ‘ :
-2 Then sunply chck “Shut down” icon (as shown below in the

. following ﬁgure)

: -Shut-down a System/Computer =
After that the systein wii‘l'be safely shutdown (closed)

» 6.9.3 How to CreatelOperate Icons :
Letus consideran. example of Windows-7. In orderto create/operate desktop _

icons, simply follow the following steps:
L Write click on desktop, a smarter wmdow will be open with dlﬁ‘erent

options. Simply choose an option “Personahze




View
Sortby
Refresh

Paaste
} Paste shortcut '
L GtoocholdaSynchmnmtton A 4

GuphucsOpnons ’

' Figure-6:14: Creating Icons
2. . After clicking this optib‘n, another wihdow will be 6pen where one can
see an option “Change desktop 1cons” on left upper corner. Smply

, choose this option.

Covtrot fanel Hioume Chonge the visuals and SOUNdS ON YO CorRpater
aetiey one O 4 0 gt 4 Mty Bkt e o St ot
T Crangr et et s, Vet

m1.—- Vihwndarna < wbtre

Flgnre-6 15: Change desktop igons




3. After clicking this option, another smarter window wiii be open which
~ is named as “Desktop Icon Settings”. Here one can see the different -
icons along with their default images and names such as Computer,

Network or Recycle Bin etc.

Figure-6.16: Desktop Icon Settings
4, Aﬁer that sele® any icon (which a user wants to change), then press
5,

“Change Icon...” button. Another smarter window w111 beopen witha

Lofimages. Select animage of your choice and press “OK” button.
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‘ After that process, t&e seleciaed:“

on the desktop In thls way, the 1cons can be easﬂy created as well as-

’ operated by user's chmce X




6.9.4. How to Open the Windows (Operating Systém)

One computer can have more than one operating systems installed on it but it

should be noted that only one operating 'sy_steim car_i be used ata time.

For examplé, if WindoWs XP and Windows—_7 -have been installed on a ’
computer then only one operating 'System can be used at a tirhc (it depends

“upon auser's choice).

In order to open the windows-7 ,just follow.the following steps:

Figure-6.i8: S.tarti-ng;Cdmput'er N o
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Simply power on “computer” (as mentioned above in section “How to
start a System”).

All installed operating systems will be seen clearly. Now it depends
upon a user. Just click on any one operating system which you want to

use. It will simply start to open. Go to next step simply.

Note: if there is only one operating system installed then leave the

above step and just go to the next step.

Click your “user-account” icon in order to log on. Note: If you have a
password then give it and préss “Enter”, the windows will simply start
to open. Otherwise (if you have no password) then simpiy click the”

“user-account” icon.

Figure-6.19: User-Account

After this your desktop will be appeared.
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6.9.5. How to Close the Windows (Operating System)

Letus considqr an example of Windows-7. In order to close the windows,

- simply follow the following steps: |
1. Click the Start-Button (which shows on desktop's below left-

corner)

2. Then simply click “Shut-down” icon (as shown below in the

following image). -

R Iy
X | sofl ‘a

Figure-6.20: Shut-down Operating System
* After that the windows will be safely closed.

- Jt")b'-Commands :

6.10: 4
nands which are explained below:

ok “a @’:’M e S
6.10.1. Create a File | |
Each file is basically given a file-name (i.e. some common file-name) and

extension such as:




doc: Word Document
xt: Text‘File

xIs: Excel Spreadsheet
htm or html: HTML File

ppt: Power Point Presentation etc.

>
>
>
) 2
>

~ As the MS Word is an application package used to MOﬂicxal/personal B

documents. So l_et us see the procedure of creating a filainddS~Word

- Nete: Microsoft Office should be installedinoxderhtake .astart. .
. 1. First of all, click start menu (start butmn)thcn a list’ ofﬁﬁamnt_

options w111 be opened. Choose an option ¥All Programs”

Figure-6.21: Choose an option “All Proghmas”™

2.. Then another list of different options will be opened. Choose an

option “Microsoft Office”.
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Figure-6.22: Choose an option “Microsoft Office” B

3. Byclicking ’this option “Microsoft Office”, different sub-options
will be opened irrimediately. Then simply click “Microsoft Office
Word”, a document will be opened which is basically known as a

word file.

Ly

- Figure-6.23: Click “Microsoft Office Word”
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4, Simple write/type sdmething on this file. Then after completion,

the file is needed to be saved. Just follow the next step below.

W Aplemd  Ghvoc: ey Was, G

LU e K R WRRE L
LRI eAlN VA PROER N —— e byt
ANy .- k.

Figure-6.24: A Word File .
6.10.2. SaveaFile

The following is the basic pi'ocedure of saving a file in the MS-Word:

1. Just click a button (Office Button) on the upper left corner of the
file. Then click an option “Save”, by clicking this option, a dialog
box will be opened where you will give a path to save this file.




Figure-6.25: Click an Option “Save”
2. Anypathcanbe chosen e.g. desktop. (On the left hand side of this
dialog box, a scrolling vertical bar will be seen. One can scroll this |

bar by choosing any other path for saving this file).

Figure-6.26: How to give a Path
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Thenjust give a filenamee.g. My Document
4. Press “Save” button (then this word file will automatically be
| saved on desktop). After that, the user can modify this file at anyv

time. For this purpose, just go to the next step below.

N

6,10.3. Modify a File
Modify means to do changes in the document. The following is the basic

procedure of modifying an MS-Word file: -

1. . Simply locate the file to be: chaﬁged where you have saved it.

Double click on this file then the file will be opened.
rxor n

Figure-6.27: Modifying an MS-Word File.

2. '.' Then do changes according to your requirements. After that the
file again needs to be saved then there are two options to save this
file such as:

» " Justclick on the save button (which shows on the upper leﬁ




Comer of the file (just along with office button). Then
simply close this file. The file will be saved safely.
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Figure-6.28: Click on the Save Button
»  Otherwise click a button (Ofﬁce Button) on the upper left
corner of the file. Then click an option “Save” and then
simply close the file. The file will be saved automatically on

the same place.
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One can also save an existing file on some other place. For this
purpose, just click the same button (Office Buttoﬁ) on the upper
left corner of the file. Then click an option “Save As”, by clicking
this op;ion, a dialog box will be opened where you will give
another pathtosave this file. |
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Figure-6.30: Click an option “Save As”

Note: Any other path can be chosen easily e.g. Local Disk (E :) from this

dialog box, (On the left hand side of this dialog box, a scrolling vertical bar

will be seen. One can scroll this bar by choosing any other path for saving

this file).

171




6.10.4.
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Figure-6.31: Choose a path
Then press “Save” button (then this word file will be saved
automatically on that selected path). After that, the user can-

modify this file at any time. One can also rename a file, for this

purpose just follow the next step below.

Renaming aFile

First locate your file (Let us consider, the file is located on the

Desktop).

 Right-click the file.

Chooseanoptlon “Rename”.
The file name will be hlghllghted in blue then ready to be

. retyped

S 1m




Figure-6.32: Renaming a File
‘5. Type anew file namc and then press Enter.

6. The file is “renamed”. -

One can also delete a file, for this purpose just follow the next step

‘ bélow.

6.105.  Delete a File _ »
1. First locate your file (As in the above case, the file is basically-

located on the Desktbp).'
2. Right-click the file icon.

3. Choose anoption “Delete”.
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Figure-6.33: Delete a File ,
A “Delete File” dialog box will be appeared in order to ask you

“Are you sure you want to move this file to the Recycle Bin?”.
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Choose Yes, if you wantto delete this file.
Then the file will be moved to the Recycle Bin (Till now the file

has been deleted from the original path' but still existed in Recycle

' Bin).

Note: If you want to delete this file permanently from a system then go to

Recycle Bin and delete the same file. In order to delete the file from Recyicle -

Bin, just follow the following steps which are similar to the above steps

except those changes which are highlighted below:

>
>

>

Right-click the file icon.
Choose an option “Delete”. _
A “Delete File” dialog box will be appeared in order to ask you

“Are you sure you want to permanently delete this file?”.
Choose Yes, if you want to permanentlydelete this file.

Then the file will be deleted permanently from the system.

6.10.6.

Find a File

In order to find a file in a system, follow the following steps:

1.

Double click an icon “Computer” on desktop. A window will be

‘opened.
.~ On the upper right corner of this window, an option “Search

Computer” is seen. _
Just click that option then the line will seem to be blinked.
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. Figure-6.35: Find a File -

+ 4. Justwrite aname of file which you want to search.

After that the system will start finding that file. Within a short

time-period, different files related to that name will be shown on

this window.

6. Onecaneasily find the exact file from there.

6.10.7. Create and Operate a Folder

Create/operate a folder is a very easy task. For this purpose, just follow these

followmg steps:

1. Right click on deékfop. (or open any hard drive and do right click)

wherever you want to make a folder.

2. - Thenadialogbox will be opened. Choose an option “New”.

After clicking this option, a new connected dialog box will be
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opened. Choose an option “Folder”.
4, By clicking this, a folder wili be made and highlighted in blue

color with the default name “New folder” then ready to be

retyped. | | T

5. Typeanew folder name and then press Enter.

Figure-6.36: Create and Operate a Folder

6. Thefolderis created and ready to use/operate.

Inorderto operate a folder generally, just go to that location where
folder is created and then double click -this folder. It will be
opened quickly. One can use this folder according to the
: fequirements. Different files can Be easily saved or made inside a

folder.

- It may be noted that one can creates a new folder within a folder by

following the above steps.
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6.10.8. Change Setting like Date, Time &Desktop-Colouf

In order to change date and time, just follow the following steps below:

1.  On the lower right corner of the desktop, the date and time is
shown on every system. In order to change the date and time of a
system, just click once on this “date and time icon”. A dialog

box will be opened which shows a complete calenidar and a clock.

2.  Below this, one can see easily “Change date and time settings...”
option. Just click this option, another window will be opened.

There is an option “Change date and time”, just click this.

' T s " Deteand Time -
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dlock s 9e2 1 e back | henr ot thet time.

" A Mety me when the cluck chunges
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. Figure-6.37: Change Date and Time
3. By clicking this, another window will be opened, here one can

eaéily adjust date and time. Then press Ok button (Two times).
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There are dxf ferent wavs of cnanu g the color of desktop in Windows-7. An

easy wav is hemg descnbed below in. order to change the desktop'

background color

F1rst of all, chck start menu ( start button) then a list of dxﬂ‘erent'

optlons w111 be opened

Choose an optlon “Control Panel” then another wmdow w1thv )
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Figure-6.39 Change the ‘Color of Desktop
3. - One can see here an option “Appearance and. Personahzauon \
’ | There are dlfferent sub—opnons wlnch will be seen easily. In these
e ' ‘ sub-opnons, just click an option “Change Desktop Background”.

Then another window will beopened
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4, In this Window, jﬁst_ click “Picture Location” icon. Then(some'. '

. optioné will be seen, Just click an eption “Solid Colors”.
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Figure-6.42 : Solid Colors
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5. -Many‘diﬂ'erent éolor—icons will be shown here. You can choosc

" the color of your choice. Just click once on any é_o'lor and'press

“epmriiSauechanges’button ., . .+

6. Thenthe desktop color w111bechanged
| » “&p
6. 10 9. Using Short-Cut; -
| ‘The term short-cut means to do Someﬁi’& within a short time penod Thert
| ~arealot of keys (whnch are genetally referre@as short-cut gys) canbe usec

- in order to do different. tasks. Some of the commonly used short-cut keys for

Wmdows-7 are descnbed below

1. ALT+F4: " Close the active item/Quit the active program

2 #‘W’m CoiSelestallt o
3. - CTRL+ESC Display the Start menu '

4 | cmwv | e

5. FI- | . DisplayHelpinadialogbox

6. FI0 | Activate the menu bar i the active pogram
7 CTRL+X T |
B CTRL+Z - , “Undo |
-9, SHIFT+F10 .:D.isplay the shortcut”menu._fdr‘ the selected item
.10 -';ALT-l-SPACE‘BAR; -Opens the shortcut menu for‘th_e active winde




© 6. 10. Control Panel and its Usage x
"'Control panel 1s basically a part of Mlcrosoﬁ-Wmdows which allows

computer-users to view, mampulate and control system settmgs such as
| “System and Secunty” “Network -and Internet”, “Hardware and Sound”

‘ “Appearance and Personahzatlon as well as “Users Accounts”,etc.
In order to use control _panel, just follow the following steps:

1. Firstof all, click start menu (start button) then a list of different

options will be opened. Choose an option “Control Panel”.

D Annpm
‘ ‘]Scmb prqmm and f;m o m

Flgure-6 43 Control Panel

-2, Then another wmdow with dlﬁ'erent optlons will be opened One .
' can easily view, manipulate and control the system settmgs ﬁ'om
there ' ‘




AdSTyour computers setungs . L o ' 0 ’ . ’ : T en Gogemem e

W aaon Ceme-. : 2 adminisative Tooks W rrodim . ’ wmm . oF Color minagement

C Credential Maniger A% Dscaalme . @) Detoutt Programs 7 B Oestaop Godgens J MoeMnage'

: “ Devices and Prinders . Digplay , o fase of Access Ceater. J2 riosn rayer § Fokder Options
ke G cmgsems e orome  f verwon [ DO
L T ST @ S

Network an Sharing = Norfcatin Aree ks B, oo comeon . m‘:“""‘“"’“‘"’" § ersoraiazton
& ProreadModem ',mm , 59 Programs.ana eatics & Recovery - * P Region eng Language
mmm @ Sound ¢ W:ﬂﬁ:“"::‘""‘“" Cener W symem
1 Taskbar and Surisens i Froubleshooting W User accounts . [ wisomc , -  Debeder
) ‘ Windows ﬁrewd‘l i a wmm . B

Figure-6 44: Control the System Settmgs

3. In order m use these optlons Just click any. optlon of your ch01ce _

' e.g. chooge ‘an option “Programs and Features” as shown in ﬂ;e

above ﬁgure .

4. Just chck 1t another wmdow with some other optlons w111 be; |

opened One can view and understand this eas11y

' -»Tbe above steps of “changmg the color of desktop area good practlce ,

of control panel's usage.

Overall, the use of control panel depends upon the user’s choice. Because the

Mlcrosoﬁ-W'mdows prov1des an easy way to view, mampulate and control

the system settings through control panel




“610.11. Concept of Task Muapr ' -
The Windows task manager mainly provndes mformation about all those

processes or programs w_hlch are currently runnmg ona system. The users

‘ can also access it by pressing (Ctrl ¥ Alt + Delete). It”displays the currently
* running services as well as all those semces _which haVe._stopped duetoany
N _ . o _

 Inorder tovnewthetukmmser anages,justfol ""m‘“‘“"‘

1. Write chckonthetaskbar awmdowwﬂlbeopened Justgoto ~
“StartTaskManger”opnon '

Figun-G 45: Start T’aaf& mﬁ
2. . By chckmg this, another window will be opened whose name is
“W'mdows Task Manger”




3. - Hereonecan getthemfom!ﬁﬁoﬂ abbuﬁdiﬁ‘érbntthmgs suchas:
bl sk petidations (AT s '

v V“v v ’-'v

. Processes. ., Lo e - :
,.;_:,Sgrv:ces : e
\ Performance o F
Networkmg.

Users

m_wwm»em e

.1’

 Fignre<6.46;. Wmdows Task Manger -

It also prov1des information about genm;al status of a system. Itis basncally "

- usedtoterminate a process or aprogram
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= 6.10.12. Setdng Up Network Cunecdon . : .
- ‘I’he purpose of setting up network eonnectlon is to use internet. To setup a

“Network Connection” using “Network and.Shanng Center” in Windows 7,
follow the following steps: o

1 Chck “Start button” to view the ”Start Menu” and then choose

an optlon “Control Panel” as shown in the followmg 1mage

Flgure-6.47 Start Menu
2, The“Control Panel” window opens up Then click an optxon

- “Network and Internet’ ?




Aqtmwcoﬂwmsm ’ : . : vy c:@‘-

System and Security User Accouers and Family Safety
Rones your COMEY s RIWS : @ Add o remone vaw axcounty
. Bachup your computer ’ | @ St g pareres) comrals for any uner

WMNW

g View networh soten ané tavka. : . Chvenge Gusktop background

:m“m B Co / Shangt BeyboRsl or ot ingt Mo
C A ’ hndm

Wﬁ. Netwotk and Intemet

mwsr\mm ‘ ' .
View stk 2t 00d tasks Cmamm Vwmtmwhm ‘
Hommuuw

Figure-6.49: Network and Sharing Center

4, Aﬁerthatjustclickf‘Setup ancwcomecﬁdno;netWorkf’; '




vkwwb&cmmmsaupm

ﬁ-ﬂm“ . . Cmdardmm
y -h-lnkl ’ HumaGogp: Ready to create
K - Connechons: § Local Ares Connection

your neteasiong IR
? Set up a new connecion or network
" Stup s esseiunn, brnauanel, thol-up, 58 R, O VPN CORMECRON; DX 3t U B TOUMY OF BCERAS POWE.

" Connect to a network
(.mu-m-.-‘—d“-nﬂl“m

Ao S snd o > o change shariig SRtngs.
B “_ g L2 . J

. Flgure-6 50: Set up a New Connectlon or Network
5. Another window will be opened then click “Connect to the

. Internet”. Thenpress “Next”. .

; by ’ N . . -2 ‘ b4 R
A Nwotmum -
Omseamoptm A
§ et ——. o ' '
EHERE & B besalg, Wabihied, o G0 LOAMERS B B it
ol L BT ) Nea TR 70 I ets POWR o ’ . ‘
i M‘om o : o f
o g n TR L T TIoe T VS workpiace. : :

» “ T g & Sk-up cONN

e T T B gk g B e S OMMMCEON

¥
B s i s e

e i e e onb e e e o Ay 5 s e

Figure-6.51: Connect to the Internet
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Note: After the above step, if internet is worklng on your system then you w111 ﬁnd

amessage

o “You are already connected to the internet”.
It is simply meant that you can go to your internet browser and use internet.

Otherwise follow the next step helow:

6. - If mternet faclhty is not avallable on your system then aﬁer step 5
‘you will find a wmdow thh this message “How do you want to
connect‘?” Here one can find dlfferent options such as ereless or

Broadband etc.
. Select any one option like Broadband.

8. After selectlng this option, - “you w111 enter . a user mame and

password (whlch you. will. get from “Internet Service Prov1der

(SP)”).

9. Then click “Connect” When it is connected successfully then the

- wmdow looks like the below i image:




Flgure-6 52; Connectmg Internet :
10 After that you can close the above wmdow and s1mp1y goto your :

- internet browser and use mternet easl_ly. ,

- 6.10.13. IP-Settmg o |
AnIP address (Intemet Protocol address) isa numerlcal label Itis bas1cally .
assigned t to each computer which is being partlclpated inag gmputgg—ngtwork
| (that uses the “m_t_hg_mgl” for commumcatlon) In order to ass1gn an
IP-addresstoa system (thh an operatmg system “Wmdows—?”) just folow

the followmg steps:.

1. Chck “Start button” to v1ew the ”Start Menu” and then choose

an optlon “ContIol Panel”
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Flgure-6 53 Control Panel s

2. The*“Control Panel” wmdow opens up Then cllck an optlon

“Networl_( and Internet”. |

mﬂmmsm . . . ' | Vewby Cotegery *

Systern and Secusity : Ummumsandrmlysduy

Review your computer's statys | ’Wavmuw«m«m!s

Bock up your computes OSavponm(emvou!ovmuw

Find end fu problerns .

é ) Wmmmndumon
Q Veew network status and tasks i Change desitop backgeound
. Chowhomnd.mw 1 Adpust screen resohsren
m":‘m - Clock, Language, and Region
A::.‘“:: : > (W.wﬁudhzjmw
o Ease of Access
Programs - . ] e Let Windows suggest 1ettings
Ueinstall 3 program Y .

Optrmaze visus! dapley
. Figure-6.54: Network and Internet

3. Then click another option “Network and Sharing Center”.




;" u.-n-nut {‘“ib .' l“
o Yorw catwork ey end twein. (m»cm mm:mnunv‘
Add & wsiom Grvice W Y nebwort

’* : o v N "

Figure-6.55: Network and Sharing Center
4. | Then click an option “Local Area Connection”.

Vnewyourbas-cnetworkmfom\anonmds«wm

%W&(M SRR .- Comectotds_cowfnc_t

A

[ XEERE :.s...u;:;.a-.r..

Figure-656 LoealAmConnectmn

5. Awindow will:be opened then press a button “Properties”.

Srsen: ' T e9istidé
fooes: o 106.6 #ags.

 Figure-6.57: Properties




6. Another wmdow wxll be opened then select an opnon “Internet
Protocol Verswn 4 (TCP/IPv4)” and press button “Propertles”
~ Afterthat anotherw1ndoww1llbe openedlmmedlately.

Figure-6 58 Intemet Protocol
7. Here 'yo'u will findtwo options WhiCh are described below: -
> “Obtain an IP address automatically”. Select this option and
then press button “OK” Your system will automatlcally get :
| anIP address and youwﬂlbeabletouse internet. . |




mmgrmmmtmmm
; &hmrm

you aaed 4o ask mn&u&

] »igmnrmm 1 |

= Use the fallosing  addvess:

- Vakdate sétﬁ'osmonem .

-Figure46.59: Obfain an IP Address Automatically -

>

Y VYV VY

On the other hand if you wﬂl seleet the second optlon “Use
the followmg IP addres » Then you will give the following

. mfonnatlon (whxch you w111 get ﬁ'om “Internet Service

Provider (ISP)”)
IP address

: Subnet mask

_ Default.g'ateway

Preferred DNS server )

'Alternate DNS ser\}er'
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mmmdw RS
t.__...:ah:__.....,_.,..mﬂ.wm -
You can gat P mm mmﬁm
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CArtairy NS e vl e b te Al
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Aﬁer glvmg this mformatlon, just press “OK” and close all other wmdows |

Figure-6 60 Use the followmg IP Address

Now you w1_ll be able touse mtemet;

- 6.11. Self-Assessment Questions

Q.No.l.

Q.No.i

Q.No.3.

“help of different eXamples. :

Wnte a note on the followmg toplcs

= . ProcessManagement
*  Simulation andModelmg ‘

What is meant by operating system? Define it in detail w1th the.

[ Explain the different functions of an op'eréa'ting'system.




o ‘Popular Operating Systems- |
*  System Performance Measures |
. - Network Connection and IP-Setting :

Q.No. 4 Deﬁne system performance measures & process management K

tools.
6.12. Self-Assessment Activities

Identify the most com,ﬁmn fu_'nctionality of windows XP
2, Compare' features of a windosvs operating System'- i'nstalledxon your '
o ‘ computer with at least two other operatmg systems which you have
studied in this unit. '

3. The major and positive mﬂuences of computer can be seen in matly' '
different ﬁelds/areas Such as educatnon, busme_ss, training and health
etc. Explain it in detail with the help of diﬂ'erent e:tarhpl‘es?

4 Expla_inthe ‘;Mic_r‘osoft Wmdows_Practice" in detail.
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DATA COMMUNICATION AN D
NETWORKING

7. 1 Introductmn

- The rapld growth of the technology has enhanced the role of data commumcatlons ‘

in modem hfe The knowledge of computer networks is now essential part of basic

mformatlon technology concepts. Therefore ‘this unit has been mcluded at the

" bachelor level course. It covers fundamental view of the broad ﬁeld of data

commumcatlons and network

7.2 Objectives:
Aﬁer completlng thxs umt, students should be able to:

Learn the conceptual model and'bas'ic"elements of data communication

) system

Drfferennate between data trammlssxon mode and data transnnssmn forms.
_Understand different type of data transm1ss1on media.

Learn basic concepts of computer networks .

. Have a knowledge of sw1tchmg and routmg techmques

Understand conceptof OSI layer model

208




7.3 Data Commumcatlon

" Data communication is the ﬂow of electronic data among two nodes (computers
and other devices) through commumcatlon me_dla. | | |

. _ N
In order to manage the commumcatlon the nodes must be paxt of commumcatron.

system and linked w1th each other v1a some media like eables or mlcrowave
Furthermore the data commumcat_ron software is used to transfer data from one

node to another.

. _ R Figuré-? 1: Data Communication .

" The commumcatlon system is govemed by three fundamental prmaples that
mclude dehver accuracy, andtlmelmess | | C

1. _Dehvery The system must carry data to the correct end or ’

destmatlon Data must be recerved by the correct reclplent

- (device/user).
2. Accuracy: The system must deliver the data with accuracy. ‘The

204




' altetedor lnéornplete data is unusable, ﬂlerefore it shouldbe accurate as per -

sending format. . -

3

: Timel.iness;,,The"systemmust delivver,;data_i’n time. Late delivery.of data’

may not be effective; therefore time delivery should be achieved.

74  Basic Elements of Communication System:

The following five basic elements arerequired for any commnnication system. .-

1.

Message. Message is the mformatlon that is commumcated over the

', communication system It mcludes text, audlo, video and images.

Sender' ‘- The node that isl-used ‘forﬂ transferring data is called
' transmltter source or sender In recent dlgltal communication system

. the source is mostly a computer ora mob;le devxee

| ,Medium,: Medium is the pathway through which data is sent from one

pomt to another If the recelver and transmxtter are w1thm a bulldmg,

- wire can connect them. If they are located at different locatlons, they .

may be connected through telephone lmes, ﬁber, opt_lcs or mmrowaves.

, Re‘eeiver * The node that recexves the data is called recewer The

- ,recelver can be acomputer, moblle dewce ora prmter

Protocols: A protocol. is set of rules which govern the data




transmrssron between sender and recelver Without protocol the

. mformatlon is useless forthe receiveras a person understandmg only U rdu '

‘cannot understand Enghsh messages. Therefore messages sent over through

.- communicationprotocols can only be understood by t_lie receivér.

v - Medium
- Sender - p———— ————>|  Receiver
- Sends message via protocol - :

Figure-_7;2; Elements of Communication Sy.‘s.tem:‘ ~

7 5 Data Representatlons Forms:

Different kind of mformatlon can be sent over through a commumcatlon '

chann_el. It includes the following:

1. Text and Numbers |
Text and numbers are sequence of brts (Os or 1s) They are represented
by a set of brt pattems called code. The code is sent over the

commumcatlon channel from a sender toa. recerver

- 2. Images

~ Images are also charactenzed by specral bit pattems Itis compnsed of
_ matnx of plxels (prcture elements) The size of i nnage is larger than that -

of text and numbers therefore data transmrssron speed is nnportant for -

rehable and fast dehvery of images.




- 3. Audlo and Video | ,.
~ Audio refers to the recordmg or broadcastmg of music or sound and

 video refers tothe recordmg or broadcasting of a movie or plcture They

‘both are also sentoverthe eommumcatlon system.

. 6 = Data Transmission Modes. |
There are three modes of data commumcatlon s1mplex half duplex or full-duplex

7.61 Simplex Mode _
o In a s1mplex connectlon, the data ﬂows only in one dn'ectron, from the

‘source to the destmatlon This type of transmlssron is used when data do not

need to ﬂow in both drrectlons For example, the mstructlons ﬂow from your - '
key board to CPU and from CPU to prmter Another 1mportant example is “
the televrsron andradlo transmrssron |

A 4

Sender " Receiver | -

N _Fiznre,-7.3: Simplex
7.6.2 Half-duplex _ |
" Inhalf- duplex the data ﬂows in both dlrectlons but one at the same time. It

means that data can be erther sent or recelved in turn-wise. If a device is

o recelvmg data then it cannot sent any data at the recelvmg tlme Walkle-' |

o : talkle isan example of half duplex where auser ends his transrmssrons with

"announcements of "over" fo prevent overlap and faclhtate other to talk ’

) Surfmg on Internet is also an example of half-duplex asa chent issues a




request for a web document and server sends the document betore the chent

lSSlleS another request

_ | Two ways

Sender

: N,Ot at same timej ‘

Figure-7 4: Half duplex

7. 6.3 Full-duplex :

. In full-duplex the data ﬂows in both drrectrons at the same trme Each node ‘
can thus transmrt and recelve the data sunultaneously Telephones are

common examples of full-duplex devices. They allow both users to hear :

> - A o
" Receiver

‘each otherand talk at the same trme
_ ‘_,‘Woways“‘.
Sender o »
: At same t'ir'ne

Flgure-7 5 Full duplex

7. 7 Data Transmission Speed: -

- Data Transmission speed is measured in bandwrdth It isa measure of the: amount of

~ data transferred through a network overa given amount of time. It isalso called data

Receiver

: transfer rate or baud and expressed in brts per second (bps)

L Ablt is the umt of mformatlon that is stored and processed by computers, itis either
. 0 or l A dafa transmrssron speed of 100 baud means 100 brt are transferred in one b

unit of time. All transmltted srgnals have a certam bandwrdth as do the recervmg ,

systems.




- 7.8 DataTransmission Forms: o -
 There are two forms of data transmission i.e. Analog and Digital.

781 AnalogTransmlsslon ) o o

- Analog is the transmission of data in a contmuous wave form Analog |
signals are re_present.ed by contmuous srgna_ls whxch reﬂect the time varymg
quantities over a time interval. The hum‘an‘v‘voice is an example of anaiog

data. When someone tal_ks,'-an analog _ane is créated in the air medium. The

voice' can be captured by a rnierophone and transformed to. an analog Signal |

- The outputs of many sensors suchas temperature and pressure sensors, are

: also examples of analog data, Analog srgnals are represented by contmuous
,' _ range of values as shown inthe followmg ﬁgure

B2

Wtk
& _

' Figure-7.6: Analog Transmission

782 Dlgltal ’Iransmlssmn. .

Dlgltal is the transmrssron of data usmg dlstmct on and off electncal states.

~ Asyoucan switch on or off your hght the data bitcan have valuesOor 1. The
combination of these bits actually forms the binary code. In this way the
signals are converted into a binary code by grouping of binary numbers 0

(off) and 1 (on) The binary code forms the digital data. The data stored in

- computer memory is an example of digital data. It can be converted into




dlgltal 81gna1 where it is transferred from one computer to other. At the
receiving end it is again ‘converted .into analog srgnal Dlgltal s1gnals are
represented by discrete or discontinuous values as shown in the figure. '

S RS

: Figure-7.7: Digital Transmission

7.9 Data 'Il'ansmlssmn Medla

Data Transmrssron Medla is the’ pathway used to carry a commumcatlon '
signal ﬁ'om one system to another. It is the means of commumcatlon from

sender to receiver. There are two types of transm:ssron media:
> Guided Media: Use a physical path for communication -
»a Un-gulded-Medla Does not require any physical path for

commumcatxon

7.9. 1 Gulded Medla

Guided Transrmsswn medla is based ona cablmg mechamsm that d1rect the
s1gnals of data transmlssmn along a spec1ﬁc path The data s1gnals are
: dependent upon the phys1cal charactenstlcs of the medlum therefore it 1s.

also called bound med1a

There are three basic types of Gmded Medla.
7.9.1.1 Twisted Pair S o
7.9.1.2 Coaxial Cable . . - e T

ame




7.9.1.3 Optical Fiber-

7911 Twisted Pair Wire: _
Twrsted Pau' 1s acouple of copperwuel;«

\ 'ixogether and enfolded with
a plastlc coating Each pan' consrsts of twe Wu'es used for the posrtlve data -

srgnal and negatlve data s1gnal

Flgure 7.8: 1‘vv1sted Parr

) One wire carrles the s1gnal while the other provrdes the ground reference '

' | The dlfference between the two is used by the recerver If anoise appears on

- one w1re it also’ emerges on the other However the twisting maintains the

. balance and reduces the dxstomdf! among the cable It also ’decreases the :

tendency of the cable to gwe ; B i cy norse dueto nearby cables

~ and electromc components There aretwo Mof twrsted pair w1re

. e Shielded Twisted Pair
e Unshlelded

~ Shielded Twistgd Péif'mfiﬁ c9tmosss:
- each other and enclosed ln a fotl %gnd woven copper shielding.

- STR M;m Mmmde mterference It is more
| i leakmgoutfromlt N

of two cables, twisted with




 Figure-7.9: Shielded Twisted Pair
. e  Unshielded Twisted Pair: | A
o _Unshieided twisted-pair cable is not encloséd in any cover. UTP :
cableis usuaHy very flexible and is easy to use Howeverit éan get
: unnecessaty interference . and data from other cables and
networks. The other disadvantag';c.is that the UTP while traveling |
 through it méy le#k to 'othexihe'larby cables. UTP cablés.are usedin B

Vlbcal telephone commumcatlons and short distances up. t_Q 1km.

feois

7912 Coaxial Cablig™ " * """ - _,
Coaxial cable like twisted pais ¥ maptised of two cotiductors. Howeverits
 construction s slightly Wit a4 Souspard 1o coaxis] cable. It consists of




e two cylmders a2 hollow outer cylmdncal conductor and an inner conductor.
| _The outer cylinder surrounds a smgle inner wire: oonductor and mcludes
physrcal channel that carries the s1gnal Itis covered witha Jacket or shleld _
. The inner conductor isa sohd dlelectnc materlai surrounded by reguhrly o

BR

spaced msulatmg nngs

| Flgure-7 11: Coaxial Cable o
o A s1gnal coaxlal cable has a dlameter wlnch vanes from 1 t02.5 cm. Dueto .,

protected constructlon, coaxlal cable lS much less vulnerable to mterference
‘and crosstalk as compar_ed to t\wlstiedgauj %@xnal cable can be used over .
_ longer distance and support more stations 031 a common line than twisted

. pair.

Coaxial cable is one of the most eommon types of flexible transmxsslon ‘
- medium. Due to its: ipility it is

il * "mwnde vanety of data tmnsmxsslon' .
' apphcatlons Themostmt =

° Television Network
. Long-Distance TelephoneC s

ii -mud: 1




-~ Coaxial cableis also eﬁ'ectlvelyuwd in the scenarios where drstance is short
: andhrgh dataoommnmcatxon rate is reqmred '

.,7 9 1.3 Optical Fibers:
An optical ﬁber is a slim,, ﬂexlble and transparent medrum for data

transmlssxon The optwal ﬁber transports the data with very hlgh speed by
L convertmg electrkﬂ data-ugnﬂlp mto hght srgnals and n'ansmlts it through a
| thm glass fiber. These thadsare rc-converwd into electrical s1gnals

The shape of optlcal ﬁber is like acylmder that consrsts of three sectlons the
~ core, claddmg, and the Jacket '

.

| Core Coreis the i inner most section whlch serves as hght-carrymg devme

' Cladding; Claddmg is the middle layer, wlnch serves to detain the light to the

- ~ core.J acket Jacket is the outer layer which protects the core and claddmg
ﬁ'om damage It also sérvesasa "shock absorber” against crushmg and other




 Sotheimportant features ofptial ﬁbﬁ.mgm:he'rollowmg: _—

| Uses of optieal fibers include the foHOWiﬂg: :

Optlcal fiber prov1des protectron agamst external electromagnetrc _
fields.

0pt1cal ﬁber has low attem;anon than coaxral eeble or tw1sted

pair

| They are smaller in srze andhghter mwerght

They have greater capacity of data t lransmrssron B

' Optlcal fibers are used as h@t gmdes apd i 1mag1ng tools for |

. mlcroscoplc study.and factory automatlons
2. Optlcal. fibers are usedas lasers for surgeries in medical field.:
30 Optical fibers are used to eonsmmtnetworks of diﬁerent _
~ topologies.
4. Optrcal fibers provrde hxgh Mdgta transmlssmn wrth
.,accuracy S e
| 5. | Broadcast/cable compame‘s m usmg ﬁber optlc cables for
b ;wrrmg purposes .'
‘192 -"'Ungulded Meﬂia

Ungurded media doesr't use: any physlcal path between the two dev1ces A

| .commumcdtmg It srmply carnes electromagnetlc waves w1thout using any~ o
' physrcal medium. Si gnals are normally broadcasted through the atmosphere




and carry on to the receivingend. Important types of unguided mediainclud

microwave systems and communication satellite.

7.92 1 Microwave Systems
Microwaves are of high ﬁ-equency radlo sxgnals that transmlt dat:

through space. It is used to provide commumcatron lmk when it i

unreahstrc or too eostly tomstall physrcal medra |
4 Fo]lowing arethe types of Mi_crowaves._' '

o  Terrestrial Mierowaves
e  Satellite Microwaves
] Terrestrial Microwaves-

Terrestrial .Microwaves‘ areused to broadcast wireless siguals across

A distance (fewvm‘iles'). The transmitter is a purabolic- dish (shaped l-ike i
bowl) and rsmounted as high as posﬁble to get the 'best vﬁ'equenc)A' anc

| transmrssron 'I’hese waves cannot bend or pass through ‘buildings anc

| hills therefore unblocked lme of s1ght must be avallable between thc
source and the receiver. Repeaters are also used at a distance of 25- 3(

" km between transmltung and recelvmg statrons Both pnvate network.

and eommon eamers can usetenestual mlcrowaves

'i‘fx' Lo

_Terrestnal mlcrowaves are used for both radro (vorce) and telev:slor

transmlssxon It can also be used for closed-clrcult televrsron but shor




transmrssron to work

pomt-to-pomt connectrons between bulldmgs w1ll be needed for the

\.

o ' Satellite Microwaves. | |
Satellites are transponders (umts that recelve on one frequency |

and retransmrt on another) that are set in orblts dlrectly over the

 equator. Commumcatron satelhtes are mlcrowave relay stations .

placed inspace.

' Satelhte drshes are used to send the s1gnals to the satelllte where i 1t
- is agam send back down to the recelver satelhte The uplmk is the

transmitter of data to the satelhte and the downlmk is the receiver ,

of data. Uplinks and downlmks are also called Earth stations
" because they are located onthe Earth

- The commumcatlon satelhte 1s a technologxcal revolution in
modern data commumcatron They are used in different data‘

.

communication apphca_trons tike:
. L Vel“-‘ . L.

i Televisiondigtribution
i Long-dlstancetelephone communication
i, Pruﬁé eommercral networks

Because ofm broadcast nature, satellites are used to bradcast live
:'cricket mat_ehe_s and other sports programs and therefore extenSi-vely

+

: m . |




| used throughout the world Programs are transrmtted to the satellite and -

' then broadcasted down to a number of statrons The stations dlstnbute o

the pro grams to dlﬁ’erent destmatlons

-Satellrte commumcatlon also provide one-to—one lmk between ;-
,telephone exchange networks It prov1des an efﬁcrent and rehable way

" to connectmternatlonal.trunks.

Another important use of satellite conirhunication is its use in business ] |
- data apphcatlons for satelllte The total channel capac1ty of satelhte is. |
: 'd1v1ded into sub-channels and md1v1dual busmess users are g1ven
access to it. They use spemal antennasiz;nd dlshes to download the sub-

. channel transrmssrons

- 17.10 SwntchmgTechmques. I IR

: A network isa connectlon of mterlmked nodes If there are more than two nodes

_ then one to one. commumcatlon requlres some complex arrangements One_ oL

- solutlon isto connect each node with the other but if there are large number of’ nodes

' thanthls solutlon1snotposs1ble o m

B RN R ‘“‘,‘ 2 ‘ -8" ) .' ‘,
A better solutlon is swrtchmg A sw1tch is a conpgcti ';df;mce that lmks network

‘ segments or network dewces Sw1tches are also'capable ‘of building prov1sronal .

_ connectrons between two or iore network nodes - ,
o with the end systems There are two 1mportant methods of swrtchmg ie c1rcu1t-

ke L




- switching andpaCketsWitching.. '

: "7 10 1 Circuit watchmg

In circuit sw1tchmg ‘a devoted channel (or clrcult) is built during
-transmlsslon of data, In this method a physical path is created for a smgle
" connection between two. end-points in'the’-net\nrork for the period of the.

. connection.

“After the circuit or channel has been'estahlished, the data transfer takes
‘ plaee The ’transmiseion path s booked during the transfer of data and other
systems/dev1ces cannot use it. untll the data transfer is- completed and the -
" cncurt is released The most common example ofa crrcult-sw1tched network
is the pubhc telephone network like PTCL whlch prov1des telephone |

SCI'VICCS

7.10.1._1 Advanta'gés’ of Circult Sw1tclung
" e The crrcult sw1tch1ng commumcatron is efﬁcrent

~®  Thereare less chances of errors

| ® Ttis alsohrghlyrehebl.e.

7.10.1.2 Dlsadvantages | _ |
° _' Clrcult sw1tch1ng requrres a lot .of - formahtres, durmg

_ formatlon ofthe circuit.




o The bandwidth nlay be wasted, especially; when a.user is

only listening, and not talking. -

D The setup of the channel may take longer time.

7.10.2 - Packet Switchmg

Packet switching is another communication ‘method which d1v1des data into -

 small srze blocks called packets. The packets “have dlﬂ’erent type of ’

* transmitting data’ regardless of content, type, or structure. Each packet E

contains a "header" which consists of routmg information from source to

destination,

The same data pathi is shared among the usersina network due to d1v1s1on of
dlfferent data items into packets The packets aré also mdependent of each
other and therefore dedlcated commumcatlon lmk is not required. Th1s type .
“of commumcatlon between sender and receiver is also known as -
connectlonless The example of packet swrtchmg mcludes Internet where -
most of the appllcatrons transfer data via connectionless mode of

commumcatlon.

7. 10 2.1 Advantages of Packet Swrtching
e  Itmakesefficient use of’ network resources
® . Itcanmanage variable data rates

- o It can easily handle increase number of transactrons

220




171022 Disadvantagesof PacketSwitching
- Itisnotgood scheme for small data packages. -
®  The ordering of packets may: ‘alter durmg the transm1ss1on '

and re-ordering may. take more time. -

7 11 Routing Techniques

_ Routmg is the process of transfemng mformatlon from one locatlon to another‘
across a network It'salso referred to as the procedure of selectmg a path tosend the
- packets over a network Routing is one of the most-rmportant features of the

 Internet because it takes messages from one node to other. “Each node receives

' mformatlon and passes it to other until it reaches to 1ts destmatxon

Arouteris a dev1ce that carries route to the routmg process. It receives the packet
and forwards 1t to its next destination node. It is located at gateways, the network |

connection point which connects two networks with each other.

A router can also maintain a Jdata'StruCture. o't'"the available routes and their'

- condltlons The information is used to mampulate dlstance and cost algonthms in

order to determme the best route for a glven packet Two popularly used routmg S

_techmques include soane and hop by hop routmg

7111 - Source Routing: | |
| Source routmg isa twhmque that is used to specify the route of a packetv '

N




through the network. I this-routing teehmque - the: source rieeds to pass -
information along a specrﬁed way Therefore the path through the network is

. set by the source or a device. T-he devrce prowdes complete information

about the desired path to the network source. It is also assumed that packet "

source is familiar with the des1gn of the network and can mdlcate the opttmal o

o path for the packet. Source routmg can be used to troubleshoot a network and ‘

- mcrease the network performance

- 7112 Hop by Hop Ronting ,
- Inhop by hop routmg, the source does not have all the information about the

-_destmatlon. In this methnd each node along the path passesthe information '

’ packet only to the next node. The packet forwarding process keeps on
o workmg until the final de,stmatton is reached. Hop by hop routing decisions
are based on channel avallabllity and readmess of adjacent nodes. '

7 12 leference between Switching and Routing o .
The sw1tch1ng method makes use of sw1tches only A switch acts asa connector '

only, itreceives packets and sends them dlrectly It connects one  point of a network

- R to other turning it on and oﬂ' as necessary Swntches work at layer 2 of the oSI model ’

| . .' (wewill study OSI model i in next sectlon) A sw1tch examiries the MAC addressand
- determmes where. a packet should be sent within thedata hnk header of the packet, -
where the MAC address is unique identifier for a: node overa network. A sw1tch;

222




o Network topology is

| mamtams mformatron about MAC address and related ports in database and uses it

| ;to ﬁnd next locatlon

C

’ The routmg method makes use of routers A router acts as a connector. and a’

| scheduler and manages traffic o". -?Vrﬁnetwork It determmes the optimal path . -

(shortest or fastest) ina network,"and routes packets accordmgly ‘A router makes |
useof N etwork ID within the Network lt,yer header to determme next destmatlon of
the packet The mformatren about destmatlon hgst is mamtamed in routing table.

__.,La.a

The router makes use s of thrs routmg todctermme the route to the destm;ttron host.

713 NetworkTopologies

ction arrangemeﬁof the various links and nodes ofa ‘k

computer network It 1s the topologlcal structure of a network that deﬁnes_

e conﬁguratron of cables, computers andotherpenpherals ‘

E The maJor types of network topologles mclude Star, ng, Bus and Hybnd. :
topologles E

' 513 1. StarTopology e _
. Star Topology is the most gengal type of network arrangement thatis used in |
’ ofﬁces and homes In Star topology, all the components of network are

-connected toa connectlon devxee 'I‘lns devrce is known as “hu ”

The communications take place via Hub, which acts as a common




-

o connection deyioe. All the dath ihitlat_ed by nodes passee‘ thmugh the Hub.

The Hub forwards it to the destination node. Hub also maoages and controls -

the whole netwark.

71311
S

O w s W,

7.13.1.2

: Figure-7 13 Star Topology

Advantages of a Star Topology

The star topology is easy to mstall

The wmng arrangement is also easy ‘

The transmission delays donotincrease ifanew node is added
Ifany node falls, it does not affectthe network

Itis easy to detect faults. ‘ |

: Addmon and removal of parts is easy instar topology

Dkadyanmges ofa St_ar Topology .

‘Startooologyrequires large.cable.length. o o

Ifthe hub goes down, the whole network will be_blocked.

; & .
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7.13.2  Ring Topology N _
In a ring network; the nodes are attached w1th each other ina closed loop

Each node has exactly two nelghbors- The computers and dev1ces connect
.each other and complete the network Each packet is mltlated across the
- circle and passes through all nodes until it reaches its final destmatlon Any
- breaks in the connectlon loop mlght take down the entlre network Today, .

. the rmg topology isseldom used. -

-

Figm'e-7 14: Ring Top‘ology
713241 Advantages of aRing Topology:
1. Thereisno central node for controllmg the network
~ Ringtopologyis easy to install '
The wiring arrangement isalso easy.

Bow N

It prov1des equal access to dev1ces and not a single node

_ useallthebandw_tdth _




Itis easy to detect faults. . _
6. Addmg and: removmg node is also srmple L

- 7.13.2.2 Disadvantages ofa ng Topology
1. The transmlss1on signals go' in sequentlal order which -

| create delays |
2. A smgle break in cable can d1sturb the ﬂow of whole ‘

' network

71 13.3 Bus Topology' .
Bus Topology is one of the most simple network topology In bus topology

all the nodes are connected into a s1ngle cable This central cable is the
: backboneofthe network and therefore it is known as the Bus. Every node
send and receive through this Bus.

-y

‘Figure-7.15: Bus Topology




71334

1. "Itlseasytoaddanewpodembustopology
J2. ~ Bus topology requxres ‘smaller cable 'lelngth as compared to
startopology.
3. Itisalsocheaperascomparedtos!
4. ltissuitable forsmal_lggt‘\; DR T
7.13'3.2 Disadvantaggs of a&’l?ogolog. o
1* If mam c;tble breaks the Whole wa el
2. AlI nodes should be Mle to ze
~\‘“ B
'aga.mstmessages “’E L x
3. Themalg,caﬁ!erequlrestermmpbrsatbothen\.s ‘ :
4, . 'Ifﬁe number« of devmvwm it drops down the |
: b; eﬁiclencyofbusne ork. . ; L
-5 Itis not appropnaw‘“ for networks thh heavy amount of
~ traffic. .-‘,'Bw R
- 6. The secunty of bus network is low because all the nodes :
receive the 51gnals h'om‘&e source
7134 Mesh Topology:

‘Advantages of a Linear Bu‘lhpdlo‘gy

Amesh topology 18 made up ofa network where each node is mtereonnected

a w1th each other. It provxdes a one-to-one connect;on between devices on the

. network. The -a_rrangement.of ‘mesh 'tec_hn,ology‘ is very expensive as .

dedicated connections are_require'd between evefy node of the network and it -




results in many redundm eonnecuons ‘Themesh topology is not frequently
“usedto develop nieis based computer networks Therefore it s mostly used

in w1reless networks

* Figure-7.16: Mesh Topology

o " 7 13 4 1 Advantagesof MeshTopology _ : : :
' 1. Mesh topology allows to send data from dlﬁ‘erent dev1ces
St s1m Iy : . . .

e «Ifoneofthenodesihllsltdoesnotaﬁ'ectthenetwork
AP ‘uv‘.Exten.s_\;lon and alteration in- mesh topology can. be done_
- w1thout dlsturbmg the othernodes




71342 Drsadvantages ofMesh',I‘opolew . . B
1. There are hlgh chanees of redundancy in’ many of the -

network connectrons

2. Overall cost of mesh network is hlgh as compared to other -
- topologles SR PR
~3, 'Set-*up and mamteﬁance of thls topology is also very N
- dtﬁ'icult ' ' '

7. 14 Types of Network o : .
A computer network connects two or more systems in order to exchange data and

. mformatlon mt_hgeach- other. Computeff Networks are,elassaﬁed_ into three broad
categoriesi.c. LAN, MAN and WAN, -

©1.14.1  LocalAreaNetwork (LAN): . . S _
| 'A Local Area Network (LAN) isa connectlon nctwork that connects group

-of systems and devices with each other within a hmrted geographlcal area,

5 such as office or sehool Most LAN ] conneet persmal computers and other

: devrces mcludmg pnnters with each other Each node ina LAN has itsown ‘ :

- CPU and storage area In addltlon lt has the access to the resources ofother -

, nodes anywhere on the LAN It allows the users to share sophrstlcated :
' devrces such as laser pnnters, data and other resources in LAN They can |
also commumcate with each other, by sendmg messages and e-malls LANs

are charactenzed by the followr_ng properties:




i.

i,

iii.

7.14.2

‘They transfer data with very high speed.
They exist in a small geographiCal area,

The LAN technology is less expensive.

Metropolitan Area Network (MAN)

A MAN (Metmpohtan Area Network) is a larger network than LAN anc

usually covers several buildings and ofﬁces in the same c1ty or area. It car

A connect several nearby LANs to oné another (over an area of uptoa fe“

‘ kllometers) at hlgh speeds

'7.14.3

‘Wide Alfea Notwork tWAN)

AWide Area Network (WAN) intefconnects LANs and MANs. A WAN may

be located w1thm a provmce or country, or it may be mterconnected aroung

different parts of the world WANs are characterized by the followmg

'propertles

iii.

iv.

~ Theycanspaninan unrestricted geographical area.
. They interconnect multiple LANs and MAN:.

They are more complicatod and complex than LANs and

. MAN:S.
’ The WAN technology is expensnve
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7 15 Communication Protocol:
A computer network connects two or more nodes together to share data, :

mformatlon and resources. Multtple netwo:ks alfe connected together to form a
gr.and network. Besides the cables, there are many processes that execute behmd _
the scene in ordex to run the network cnloothl)c However the smooth running of
'network’_is governed by so;ne standards and speciﬁca_tions.'These standards and
spe_biﬁcations vdeﬁne set of rules for; data comnlunication and‘netw‘o’rk. |

A protocol is a set of rules and procedure that governs a process. A com;nunicntion
protocol describes the rules ‘anderegfulations for data transfer between nodes over a
net'workt “ | | - |

In a computer network, a comnlunication protocol performs the following
functions. | EE

It defines the size of data blocks/packets. -

Itprovides numbering scheme of data packets.

- It prov1des error and flow control.

T N

‘ It also “defines ‘mechanism .of connectaon estabhshment and

termination.
It manages the data security.
6. It manages the data routing algorithms for dehvery of data
It alsomanages the commumcatlon log information.
The communice;tion networks use layered protocols to ni’anage the communication.
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A layered protocol prov1des a conceptual ﬁamework to simplify the- netWOIk‘ _’

design by d1v1d1ng it into functlonal layers These functlonal layers take " the
| respOnsrblhty of data exchange in dlfferent forms and levels Each protocol layer B
has adefined ﬁmctlonahty A layer provides a commumcatlon mter‘face to the next -
hlgher protocol layer It also conceal the details of the main phys1eal network
infrastructure. | ' " '

The'most important_ network protocol is OSL.

7. 6 Conceptof OSI Model

The Open Systems Interconnectlon (OSI) is most commonly used protocol in
network commumcatron The OSI model was first released in 1984 by the
. International ‘Standards Orgamzatlon (ISO) It descnbes the data transmission
procedure in the form of seven layers Itexplains how information is sent through a ‘,
. : sender to a receiver and also descnbes dlfferent stages where mformatlon takes

dlﬂ'erent forms through the underlymg archltecture of seven layers

. The OSI .model 'consists'of seven layers',‘each eorresponding to 'a speciﬁc network
function. The seven layers are Physwal Data Link, Network, Transport, Sess1on,
Presentation andApphcatlon |
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7161  Layerl: PhysicalLayer: v

_Physncal layer is concerned with the b1t stream that is transmltted over the -

- physical - medmm It deals with e“leotr'iCal inechamcal and "’ tlmmg

specification of the interface and transmlsswn medrmﬁ It also defuies the

- functienal and procedural specifications ofthe medlum

The physical layer is* hardware-speclﬁc an& descnbes procedures and
functlons for deahng hardware over et'network It alsd deals with phys1ca1

IR £

characteristios of mediu, data rae, syph
andphysic_altopologs'ofthe,nej’\wotk.:.;a;,;

It receives messages, from upper, layersapd assembles it into ﬁ'ames Data

o ,.4."

‘ Link layer converts these frames into bits for transmission over the network -

__ It also receives the bit at the other end and reconverts i init6 the frames. The -

Qf Lun

; ‘","","tlotj) and line configuration .

!cm of data over the network '

-a




<%

" Data Lmk layer has other functlons as well, such as phys1cal addressmg,

error, flow and access control fora smgle link between network nodes.
N 'j:»—.;l“-‘;;‘.-: oy " m
[ S

7163 Layer3 NetworkLayer o

The network layer iy responsxble for dehvery of messages from source to
destmatlon It deals thh touting of messages by translating logical
Iggletettmnesethe path of the data on the-

bas1§‘of network envuonment urgency of serv1ce, ‘and othe# factors. It also

manages traffic flow and associated problems on the network, such as.

- switching, routing and congestlon of data.

The network _layer_handles the routing and paeket filtration usmg the logical -

addressing mechax_'_l,_ism.

Transmit

Figure-7.18: OSI Reference Model
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7.164 Layer4 Transportquﬂ', i , .

The Transport Layer recelves messages from sessron layer and dmdes itin
. thc form of packets. It submlts the, packets fo network layer; for transmission’
| over the network. At the’ recelvmg pode, it xe-seqqgnces the message by
i 'reassemblmg the packet segmer:lt,s1 The, tramport layer. ensures end to end
delivery of packets and sequenpedand ensuxes error dehyery w1thout losses

or duplications. .
~ The Trahsport Layer facilitate:the. upper. but hiding, the complexities- of

| network operatlon ﬁom them: It al.so manages connect;on, flow and error

y .},eontrolr It uses. aclmowledgment to: m,anage sourpe to. destmatron flow

control

vv'7165 LayerS SessnonLayer |

: b T AR o B ;
-_ The Sessron Layermanages dmloguesbetween two computers It looks after

' "kldentlﬁcatlon of names and secunty parameters that are requlred by

st e ined e
?appllcatlons to commumcate Wlth each other The sessron layer insert
checkpomts in the data ﬂow to synchromze the data stream The a

A 4o \:J :

checkpomts break the data into smaller groups for error detectlon

. The Sessron Layeralso mcorporates protocols to resume dlalogues that have
. vtl']ﬁ.i“.’:_"» R .

been interrupted.




. 7.16.6 Layer 6: Presentation Layer _ v
The Presentation Layer looks - after syntax (grammatlcal rules) and -
semantles of: mfonnanon needed for eommumcatlon between two nodes. It '

defines the data and display format required to exchange information among
" network computers. The Presentatlon layeralso handles the data formattmg -
-~ details, such as data encryptlon anddatacompress:on E '

7.16.7 Layer 7: Application Layer

' The Apphcatxon Layer of the OSI reference model enables the user to access | ,

the fetwork. It is concerned: with prov:dmg user interfaces and services on
the network, like ﬁle servrces, print and emall services, and database

" services.

, k2 16.8 Network Interface Card:. :
' "ANetwork Interface Card is a hardware devwe that physrcally makes the

‘connectlon between the computer and the network cable. It is a printed
~ circuit board that i is installed on the expans10n slot of the computer Italso

B provrdes a port to connect the network cable. The 1mportant functlons of -

~ NICareto:

1 Send the data to another host
2. Recelve the i mcommg data and translate it into machme '

. language
-3 Prepare data from the computer for the network cable




" 4. Control the flow of data, - -+ -

Figure-7.19: Network Interface Card

o 17 SelfAsgessment _QneStioﬁ_s:

Q.No.1.
Q".No.2.
Q.Noa3.

" QNo.d.
Q.No.5.

~ QNos.

characteristics. -

| Identify basic elements ofa commﬁnication system.

 Differentiate between Simplex, Half Duplex and Full Duplex.

How speed of data transmission is me_as_m_'ed? .

What are important types of communication media? Differentiate

between analog and dlgltal transmission.

Differentiate between LAN and WAN. Also describe their
features. ' |

Explain different types of network topologies with their




Q.No.7. Explain the difference betweeti Switclril}g and Routing.

Q.No.8. Describe the basic concepts of OSIr krene

7.18. SelfAssessmequcﬁviﬁes: .

| V1s1t IT department of any ofﬁcema 'company Study the network archltecture_.

Prepare abnef report

* Surfthe Iriferd'et and explore m_obile device 'commu.nieat’ion standards ,
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'MULTIMEDIA

8.1. Introductlon , ERNTR S _ _ _
Thls unit mamly covers the basic concept of multimedia. It descnbes dlﬂ'erent.

multimedia components Whlch enable r_eadc_gs how to use _these components. lIi:‘al_so '
- }désqribeé various multimedia applications__virhich help, readers to lmdefst'apd the-

importance of multimedia.

8.2. Objectlves
'Afterreadmgthls unit, the learners maybe abieto o

e.” Describe the basic concept of multin'media :

o Explore the 1mportance of multimedia

e Identify and use various multimedia components o
o Identifyanduse dxﬁ’erent multlme_d1a applications




8:3. - Introduction
Newspaper was the first and_foremostfgmass;cgmmunicaﬁon medium in order to

employ multimedia because it mainly used text, images or graphics. It was the
’ majof-Souice of information for the peoplé' Aﬁeiw‘afds motion pictures, radib and

.. television were the major and: s1gmﬁcant new melia t111 20" century. These entire |

- new medla broughit audio and v1deo respectlvely and changed the whole world of

) mass-commumcatlon

: ”f‘he integration (mixing) of allithcse medJa lgads towards. the ;cr,ca;i‘o‘n» of
multlme(ha whefé text, imagés,'g:raphics, aAludio‘ and video l.are the major
N cornp&éﬂté.'The term m ultimedia is derived frotn two diﬁ‘érént térrfls “multi" and
“medium”. Medium is usually defined as a dlstnbuutm tool ‘used to presun or
deliver/distribute mtommlmn Hu,refore multlmedla can be defined as a |
g cqmbinatibnofmultiplcmc’diu uscdtq—dehvermfo;ma_hontotheusers digitally. -
A figure riamed ds “Ovérview of Multimedia” shows the history of multimedia
briefly: . - “ |

Figure-8.1: Overview of Multimedia -




- In order to fully understand the meaning of multlmedla, the basw definitions, -

. conéept and examples of multrmedra wrth i‘ilustratlons are descnbed belo‘w

_u_Multrmedla is a field or a system concemed with computer-controlled

'mtegratron/combmatron of text, ammatron graphrcs, audio, v1deo images and any
‘ cher form of medra -wluch can represent, store, transmit and process all- ’
| information dlgrtally It can be sard that multlmedra generally means that computer
: mformatron can represent through ammatrons, audio and v1deo in addrtron to other

N . tradlﬁonal med[um Sueh as text, graphlcs andi 1mages. -

| ) ,A ﬁgure named as “Multlmedla The Integratron of Vanous Forms of, Medl

shows thrs concept ina clear way

MULTIMED: A

. .Figure-8_'.2>: Multimedi

ation of _Various Forms of Media




' Vanous forms of muhamedm mostkgmethe hlpdxsh space. In -this regard, '
Compact ‘Blisks (CDs) and DVDs can .bé considered some good ¢xamples of

multimedia because they mamly store mforméﬁohfdata

Proe e ;‘:‘:l..v-'»i- -

““Thire are many examples of multxmedla showin@ its 1mportahce and s1gmﬁcance )

eas1lysuchas L . el

E1 N

83. l : Multimedia Presemﬂon

‘A presentatlon which mvolves audxo or v1deo clips as well as ammatlons can -

“be cons1dered_ a‘pure muitlmedla presentation. These type of presentations a

put Qery positive impact on audience because witl/i.;t'liel;help of audio and

. video clips, a presenter can present well and a viewer can understand the

presentation easily.

8.3.2. Multlmedla Software

Educatlonal software mvolves text, audlo, v1deo and animation also called |

o multlmedxa software These types of soﬁwase can help learners (students) to

84.

| leam casily and lmprove then' lem'ikllls regarding thelr education.
. Mlﬂtlmecha CDS are the l . " :,].; }, P

_ \?here instructions ‘are mtegrated

through the form of text, 1mages, audlo v1deo ammatlons and graphlcs

Multlmedla System |

A multlmedla system is capable of representmg multlmedla mformatlon digitally '

multlmedla data/mformatlon orcomponentd’ o

. and is - characterlzed by storing, processmg, generatmg and manipulating
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84.1. Chmcteristics ofa Mnlﬁmedia-System
There are four main characteristics ofa multlmedla system as glven below
1) " The multlmedla-systems shouldbe mtegrated -
.' 2) Amultimedia-system must be computer-controlled. .
3 ‘The mformatlon which these systems handle “should be_

represented digitally.

- 4) The interface towards final presentation ofAme'dium

should be typically interactive.

~ A figure named as “Charactenstxcs ofa Multlmedla System” shows this .
~ concept S1mply

Chavacteriatics
Multaneaia , ! Repesented

Pheigally
Sybem -

P o ) Y et b VI Ry
Lo g e e R i o S i R R i




- Without these charactenstlcs, a multlmedla apphcanon can't be effectlve,

~ valuable or user ﬁ'lendly In order to make the multlmedla application

~ valuable, these characteristics should beincludedin it.

“There are lots of different fields where multimedia applications are being in

 use such as bi;siness, education, entertainm;nt, home or pﬁbli‘c places etc.
These fields aiongside thei;: different areas where multimedia applications
playgnessentialpartéredescribed below: | ’

> Busmess
" o Salesor marketmg presentatlons
©  Trade show production |
' o Stafftraining applications
» Education T -
' ' ~o - Courseware
o Simulations
o - E-LearmnnglstanceLeammg
»  Entertainment ‘

o Games

o Interactive Mov1es |
. o - Videoon demand (Onlme)
-»  Home

o Television
o Satellite TV

. o Mobile Phone




~.» - Public: Places
o Informa' nKlosk .
o  Smart Cards

‘ 85 ExamplesofMultimedm R S sy
There are many examples of multrmedla apphcatrons where multlmedna plays an -

important partand provldes alot of benefits (such as): .

'8 5.1. Multimedia Courseware ‘
Multlmedla Courseware is.an 1mportant apphcatlon of multrmedla whrch is

capable of.
1) - In@roving‘t'hele_arning skills ofl.'e‘arnvers‘.v’ ;

~2) - Enhancing their knowledge regarding
. theireduca}ign, - |

_ The fearners c'an casily understand the dxﬂ‘erent g
. concepts because of multrmedra contents Overall, it snnply leads towards -

_ | better educatronal results

8.5.2. World Wide Web (www)
“World Wide Web is commonly abbrevrated by www. It has become one of ',

the most 1mportant apphcatlons of’ multrmedla




: Thereye man“y' 1mportant featnres of Warkd Wide Webssuch as:

. 1) ,‘ The uers can easﬂy gam premse
B 'kn°W1°dge by usmg world w1de
_ “we‘b: L
It p‘rov‘idesv any requi,-e'g' E

‘information instantly.

3) Itiseasily eccessible_etc.* |

8. 53. Electronic Newspapers/Magazines ’
. The electromc newspaper or magazme is the. hlghly popular multlmedla

h appllcauen. Itis w1dely famous among the people of ali' ages.
It contains many features sueh as:

1) Itis one and only one mass commumcatlon media whlch

prov1des current mformatlon oo
'2) Italways keeps people up-to-date
with the fresh nesgi"pelated‘ to all

allmformatlonelectromcally . G




- 85.4.  VideoConferencing
Itis alive connectic that allows people

in different locations to interact with
one another fer the purpose of

communication ' by using computer

;netWorks.

1) Itincludesboth audlo and v1deo unage
It is a face'to face commumcatlon which gives part101pants an

: ”
opportunity to hsten and see other’s language and fac1al
‘expressxons o

3 It allows dlfferentpeople tocommumcate with each other.

These types .Iof features made this multimedia application very eminent.

8.5.5. Intemcﬁve Movies

ent is very hecessary fof

iifc because - it is -an

1mportant key which keeps people .

glﬁ and fresh The mulumedla
hcatlons such -as mteractxve

; f,v%

mo‘wes or games are best example of

L “ WL ITIITITIIN

entertamment espec1ally for chlldren P

because '
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1) The inte‘raictive movies and games are a source of pleasure for the
| children.. ) .
,2)' The children not only enjoy but also leam a lot wh11e watchmg' ‘

mteractlve movies.

Digital Video Editing and Production System On-Line reference works:
' E g. Encyclopedlas & Games etc Home Shoppmg and Vldeo-on-Demand
are some of the other important mult1med1a apphcatlons Wthh are used for -

dlfferent purposes.

8.6. Multlmedla Components

Multlmedla is generally a combmatlon of dlﬂ'erent contents like text computer
graphlcs, ammatlon audlo and v1deo These contents are. called multxmedxa
components Each component has its own 1mportance or worth which can be easily

seen ind:ﬁ'erent multlmedla applications.
The detail of theseeomponents is described below:

8.6.1. Text
Text is a most 1mportant/essenual
'c_omponent of every multlmedxa 53

"~ application.

Text can be mainly used for:
1) Title & Headlines
~ 2) Labels & Captions .
3) Menu (L1st of Options/Set of Ch01ces) '

L




) 'Navigation',t»u — _ .
5) Content

Text is the use of aset of signs or symbols Texts are mamly generated.
‘ »dlrectlyby computer/devrce |

Text m multlmedla apphcatxons can eas11y express and convey specrﬁc
) mformatlon It can work as reinforcement for that mformatlon whlch is

contained in various other media items.

8. 6 2 Graphlcs o
Graphicsis another srgmﬁcant part of any multlmedia apphcatlon

' Itcanbemainlyusedto: o
) ‘Reinforce Text
.2)  Supplement Text -
3) Create Impact

In graphlcs, there are two main levels of abstractlon such as “Pictures? and
N “Images” The prctures ‘can be easrly ongmated in the world whlch is.
. external to the computer. 011 pamtlngs and photographs are the well-lmown "
| ”?‘_";examples of plctures ' |

1

: O%e other hand, the images are bas1cally the computel‘s-reahstlc

ptatlon of pictures. It depends on two main factors: First one is

the “thty of System/Computer” and secondly the graphlc des1gner's -

: sklllstousesoﬁware(s) ,
: 252 -




_ Figure-8.4: Plcture v/s Image ,
The computer graphlcs can be of two forms such as “Bltmap/Raster” &

. “Vector Based”. thmap/Raster is. baswally an image-file-format which is "

used to save/store dlgatal images. Many other mage-ﬁle-formats hke PNG
| " (Portable Network Graphlcs), GIF (Gtaphlcs Interchange Format), TIF

. (Tagged Irnage File Format) and JPEG (Jomt Photographic Experts Group) k
' canalso store bntmap mages but these are not normally referred as bitmiaps.

4

elénments and ijﬁts like cucles, hnes and rectangles to create an

- appropriate unage This is all based on mathematlcal equations which are

used to represent images mamly in computer graphlcs.

| > Propertles of Graphlcs S :
o Graphlcs standards mamly mclude OpenGL (Open ‘_ :
o Graphlcs lerary)
o | Graphlcs are usually selectable, edltable or "
| .rev1sable | -

o .Graphlcs are’ usually generated by a graphlcs edltor- _

program.

graphics is- based on sketchmg or drawing dlfferent o



B nnages of statlc elements. With the help of thls :

8.6.3.. Animation _
Ammatlon is the 1llu81on of motlon created by the consecutlve dlsplay of

1mportant compone_nt of multimedia, the
multimedia applications can become
interactive. The visual effects like dissolves or

wipes are mostly used for primitive animations.

; The major charactenstlcs of this component are

defined below:

1) It is mostly used to add _so'me visﬁgl"impacts to any ;nulti,media
o appllcatlon ’
" 2) Itis used to further enhance/ennch the expenenceof the user to further

understand the information conveyed tothem.
3) It is one of the major elements of a multlmedla appllcatlon whlch

attracts audience rapidly.




Overall, animations can become any multlmedla apphcatlon more

interactive, valuable and effectivein use.
8.6.4. Video L |
~ Video is another most important eomponent of multimedia. There are many -
| .major charactenstlcs of this component whlch makes a multimedia .

apphcatlon very effective and valuable.

In an interactive multlmedla apphcatlon, the v1deo component plays an

. . essentlal role by

') Capturing

2) Recording

3) Processing

'4)" Transmittingand

5 Reconsu'ncﬁngthemovmgpict(ues.-

B Lt is used to portrayreal time mOVing pictureS ina multimedia proj ecf. Itisa

mOSt_ powerﬁxl and main tool in'a mhl@edia applieation.~ It can add very
: good lmapct to any mnltimedia ‘application. in order to make it more
intearctive, valuable and effective. |
865. Audio | |
- Itis _-an_othen most important component of

. multimedia. It proVides the ﬁstening pleasure of

music.

o 2s5 o




Itcan be used for drfferent unportant purposes such as:

1) It gives 1nstruct10ns in order to understand the avanlable
matenal. v _ )
2) Itbasically comes in multimedia applications in different forms suchas -

speech or sound effects.

8. 7v Multimedla Apphcatlons

The multlmedla apphcatrons mclude dlﬁerent thmgs such as multlmedna_

‘ presentatron forelgn language leammg, v1deo games, speclal effects in movies,

edia krosk,Aanrm,ated advertlse_ments andmultlmed-la eonferencmg. )

Multlmedla Presentatwn

7 presentatron is one of the major multlmedla apphcatlons It

tevery component of multrmedla

There. are many 1mportant features of thlS

apphcatron suchas: - A
1) Itcanbe used almost everywhere such as
educationai | areas, .industrial areas or . |

busmess sectors.

] fway to present drfferent views
: presenter can deliver his/her 1deas ina very good!way with

- He 6fd1ﬂ'erent o sxgmﬁcantmultimedlacomponents .
o o _‘*3‘) Mearners can undemtand d;fferent views ‘easily wrth the help of

unages audio, videos andammatlons ' RN
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| v'..appheationssuchas !

3

2 _4) ‘Overall, these types of mulnmed:a ptesentattons put very fine and -

POSlthC lmpactontarget audlence el

8 7 2. Forelgn Languagel.eampg , C e
R Leammg is basncally acomplete process where a learner adopts mformatlon '

or knowledge from different ways In case of language learmng, itis very

' essentlal for every learner to choose an easy way of leammg

The leamers can adopt kno from many other different multimedia .
‘1) MultimediaCDs

‘_2)-_' MultlmedlaPresentations. R

- 3). ‘Ele‘ctronic'Newspapersu ST
4) World Wide Web (www)

; 5) ‘»Interactlve Mov1es ,

The forelgn language learmng is not an easy ch01ce but these types of
' multlmedla apphcatlons can prowde a way by wh1ch the learners can learn
easﬂy World Wide Web is an easy way ﬁ'om where one can eas11y get
: . mformatlon and learn qulckly There are many ways 1n order to Iearn a | _.
forelgn language onlme such as educatlonal areas (colleges or umvers1t1es) | '.
| dlctlonanes, onlme mov1es, onhne mteractlve games, onllne books or onhne
presentatlons etc. One can observe that everywhere the multlmedla_

: apphcatlons or, multimedla components ex1st whlch help leamers to learn

»eﬂicwntlyandeaslly S R




-8.7.3. Ammated Advertlsements

Advemsement is basically a form of promotlon in order to get attemmn of
audience such as viewers, 11steners and readers towards-the desnred producl o

orathing. Today, there are alotof platforms where dlfferent thmgs are being

advemsed effimently like: J
1) Face-Book ’ ‘ 'm&e"ﬁ’
2 Vor o G0ugle o
2) You-Tube N A m -
3)  Twitter- ' N oD
4) MySpace
5) Linkedln faCEbOOk Llnkedm -

6) Google

'revolve' around multlmedla compo'nents There are -many multlmedla

apphcatlons where mulumedla componen “animation” is vused for
advertlsmg suchasmultlmedlapresentatlons electromc newspapers, World |

Wide Web (www) or mteractlve movies etc.

Ammated advertlsements can easxly capture the attentlon of target audlence
It can prove to. be very useful for medla centres or telecommumcatlon

networ_ks.

‘With the help of ammatlons the advertlsements canbecome:

1) More Interactlve

258 | o | ,




2) Valuable
3) Effective

- 4)  Attractive
5) Wellaccepted

Overall, the fine animated advertisements can prove to be very beneficial for
a’company, a firm or media centre in order to increase productivity. From
selling point of view, this strategy can be useful and increase the productivity

level easily.

8.7.4.  Multimedia Conferencing

The multimedia conferencing is an important and significant apﬁlication of
- multimedia. It is basically a videoconferencing which is a computer based
multi modal medium calléd multimedia because it includes almost every
multimedia component. It is a platfc;rm where two or more people can be
linked together and can be interacted With each other with the help of
compﬁtéf networks. A multi modal system is basically a system in which
user is caﬁable to use natural communication modalities which include
voice, i/ideo, facial ex'pressions and body movements. As in this systerﬁ, the
" users can be ablé to utilize natural communication modalities, so they can
interact with each other and the information can be exchanged easily

between them.

The videoconfcrenéing is a live connection that allows people in different

locations to interact .v_vith one another for the purpose of communication by
259




using computer networks. It includes both audio and mo]ving video images.

The most important part of videoconferencing is suitable network service.
To provide predictable performance, a broadband or high speed internet
connection is needed for videoconferencing:. The videgconferencing
. requires adequate upload and download speeds from both sides, it requires
| significant bandwidth with minimal delay ih data transfer, jitter (a distortion
in digitally transmitted or recorded sounds or images) and data loss. The
inability to provide the suitable network service can be the big hurdle in the

popularity and success of IP videoconferencing.

The videoconferencing is basically used for the purpose of communication
by using computer networks. There are many advantages of this multimedia

application but the main feature of this application is defined as:

» Persons or users interact with
each other by using their |
communication modalities such

as:

0 Voice

o Video and

o  Facial expressions

With the help of these modalities, everyone can see and understand each
other in an easy way. The videoconferencing has become very popular

because it's a face to face communication. For the successful




videoconferencing, it is very important that the users are completely
‘satisfied and are communicated easily. With the increasing popularity of
videoconferencing, one can say that it will become more prominent and gain

more success in future.

8.7.5. VideoGames

The video games are also one of
the major applications of
multimedia which is basicaliy
known as electronic games..

- These types of games generally

involve the interaction of human
with user interfaces in order to generate some visual feedback on video
devices. Various interactive electronic devices are being used with different

- display formats to make these video games more effective and valuable.

* There are various types of video games which can be considered as a good

source of entertainment for the people of different thoughts such as:

1)  Action Games
2) Educational Games
3) Political Games
| 4) f’uzzle Strategy and Board Games
5) Sports Games

'261 ... . . "




All these types of video games are equally popular among the people of all

ages. Espeéially children and youngsters widely attract towards playing
different interactive gdmes because these types of games have become a

source of entertainment for them.

There are many platforms where these games can be played efficiently such

as:
1) Computers
2) Internet
3) Mobile Phones

In personal comi:uters, évery operating system contains different. video
games which can be pléyed easily. To use this mﬁ_ltimedia application
efficiently, fhe following hardware/software components are necessarily
- needed in a system: Personal computef with high resolution monitor, CD-
ROM or DVD, external speakers/headphones, sound card, ﬁ;icrbphone and

multimedia support software (s) etc.

Many online video games are also available today which are very interactive
and interesting in use. There are many websites which provide this facility of
playing various types of video games on internet. Overall, internet provides

an easy way to play' these types of online video games.

Almost every mobile phone contains different types of games which a user

can play at any time for the purpose of entertainment. Mobile games are also
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very popular among children and te’eﬁ-agers. Their interest towards playing .

such games is increasing with the passage of time.

The multirzodia components especially images, graphics and animations

make this multimedia application very interactive and significant.

,8.7.6.. Special Effects ih Movi.es |

Avisual effect which is added to a film (movie), television/theatre or a video -
game in order to simulate different imagined events in a virtual world or

story is generally referred as special effect.

- Itcan also be simply defined as the illusions which are used in:
1) | Movies '
2) VideoGames -

3) | Television Programs

4) Multimedia Courseware Design

In movies, the special effects are

considered very important as

compared to video games, television

programs and multimedia courseware design.

The movie/film is one of the major applications of multimedia and special
effects make this multimedia application very interactive, significant and

valuable. There are different types of movies where the spe'cial effects are
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‘used widely such as horror, animated and science fiction movies. These

types of films are hugely dependent on special effects because of their

unique genres

3

The special effects belong to two different segments such as art and science.
The science part basically provides a way to understand how audio-visual -
sensory organs/parts of a body/brain observe the whole world around us. On
| the other hand, the art part generally includes the planned or strategic use of

all information in order to fool this sensory system.

Overall, the growing or rapid use of multimedia components especially
computer animations and images produce very sensible and realistic visual

effectsi in movies.

£ 817, Mu!tim’édia Kiosk
" ’(-i'AfAny type of blg computer terminal which is mostly located in a public-place

S where people may use it for various purposes are generally referred to as

kiosk.

The multimedia kiosk which can also be called interactive kiosk basically
contains. a physical structure which holds various essential hardware

components like:

1) Central Processing Unit (CPU)

~ 2)  Touch Screen Monitor




3) Stereo Speakersand

4) Printeretc.

The multimedia kiosk also contains different software applcations in order
to store data, exchange mesages, administer transactions or dispense various

products to customers etc.

In addition, the multimedia components like text, images, graphicas as well
as animations make this important application of multimedia very attractive,
useful and effective. With these major multimedia components, the people

can use this multimedia application effeciently and gain a lot of benefits.

The maj dr and most important example-of the multimedia kiosk is ATMs
(Automatic Teller Machines). Almost every bank offers the facility of ATM.
This facility provides alot of benfits to the users and the users also engage in
| a self-serflice activity. Today, a lot of people use ATMs because it provides
the facility of safe transaction and one can withdraw cash at any time without

visiting bank(s).

The multimedia kiosks are mostly found in
’..A_som&mhjorplacesliké: e - ‘;
o 1) Supermafketé-" o i
2 Shopbihg Malls, '
S 03 Aipors
" 4) Banks
5) Educational Areas
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Overall, after viewing the above description, it can be said that all these

-multimedia applications play an important role in different areas and are

very useful, valuable and effective.

8.8. Media Centre Computer

The term media centre is basically an audio-visual soﬂware application which is
used inhome theatre PC (personal computer), home cmema windows media centre

or media portal etc..

The media centre computer is a (convergence) dev_ice which combines almost all
the capabilities or functioﬁality of a PC with some software applications that
support music, video, photo or video recordmg etc. Baswally it d1rectly relates to
multimedia as almost all the components of multimedia ex1st ina medla centre
computer. The media centre computer revolves around multlmedla components

which makes it very interactive and efficient.

There are number of characteristics of a‘ media centre computer which make this

interface very famous such as:

| 1) Easytouse i
2) Interactive Interface
3) Efficient
4) Resourceful
5) VeryCustomizable
6) Artisticand |
7)  GreatPlug-in capabilities etc.
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These features make a media centre computer very attractive. Overall, it can be

said that it is a product of numerous technology innovations which may include

high powered home computers and digital media.

One can transform his/her PC into a self contained media centre.>with the help of

right software(s) (audio-visual software applications) plus some extra hardware

contents which give his/her machine anew life.

The term windows media centre is usually referred as a digital video-recorder or

media player which has been developed by Microsof.

Basically it is that type of applicatioh which allows users to:

1)
2)
3)
4)
5)

Play Music

Watch Videos |
See Pictures
Watch Movies

View and Record Live

Television etc.

This application is almost included in different versions of W@ndoWs XP,

Windows Vista and Windows?7 etc.

267



8.9. Sélf-Assessment Questions

Q.No.1.

Q.No.2.

. Q.No.3.
Q.No 4.

o | QNoS AExplair’l the diﬁ'ereﬁt“applications of @ultimedia in detail with the

- QNos.

Q.No.7.

What is meant by the term multimedia? Also deﬁne it

with the help of at least three different examples.

Define multimedia system with the help of a diagram and also

explain its different characteristics.

Expalin concept of multimedia. Identify ten different examples of

multimedia and also describe five of them in detail.

Explain the different components of multimedia in detail with the

help of illustrations.

t

help of illustrations.

De_ﬁne the following terms: media centre, media centre computer

and windows media centre.

Write anote (in your own words) on the following:

>

>
>
5
>

Multimedia kiosk
Multimedia Software
Multimedia Presentation
Multimedia Conferencing
Animated Advertisements
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'8.10. Self-Assessment Activities

1 . Explore the importance of multimedia in daily life.
Identify and use different multimedia components.

Identify various “applications of multimedia which paly an

important role in our daily lives.

How we can make a digital presentation more interactive. Explain it in

detail.

"How different multimedia components make “multimedia
.conferencing” an important and significant application of

mu_ltimedia?

Why the advertisements can become so popular with the help of

animations?

What are those various essentail hardware components which a

multimedia kiosk holds? Explain the different examples of multimedia

kiosk.
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INTRODUCTION TO COMPUTER
LANGUAGES

9.1 Introduction

Programming language is one of the important domains m Information Technology
paradlgm The choice of the programmmg language is critical for the success of IT ;
applications. This unit descnbes different types of programming languages and
generations of programming languages. The concept of compiler, interpreter and

linker is also explained.

9.2 Objectives
After completing this unit, students would be able to:

e Understandbasic concept of computer languages.
e Familiar with the domain of high level and low level languages
o Differentiate between compiler, interpreter and linker

e Have knowledge about different generations of programming languages

and their characteristics.
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9.3 Programming Language:

A computer cannot perform any operations at its own. It requires some instructions
to perform a task. The computer executes these instructions in a Sequence and
performs the required job. Now the question is how to formulate the instructions
that a computer can understand? The instructions are fbrmuléted according to a pre- '
defined format and that format is based onthe \syntax and semantics of a

programming language.

~ A computer language is an artificial language used for writing instructions or
programs. A computer language is also known as programming language. A
programming language provideé away of giving instructions to the computer. Itis

used to communicate and give commands to a computer.

9.4  Computer Program:

A'program is set of commands or instructions given to computer to perform a task.
A program instructs the computer to perform the task and produce the required
result. The-computer executes these instructions and gives the desired output. A

person who writes a program for computers is known as software programmer. '

The process of writing set of instructions in a computer language is called
programming. The purpose of programming is to create a set of instructions that
computers can understand and execute to perform explicit operations in order to

produce the desired results.
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9.5

Types of Programming Languages:

There is a large number of programming languages developed by different

organizations and each language has its own characteristics and scope. The

computer languages are divided into two broad categories. These are:

9.5.1 Low-Level Language
9.5.2 High-Level Language

9.5.1 LowLevel Language:

Low level language is a language that cbmprises of instructions directly
understood by the computer. These languages are considered to be closer to
éomputers. Prbgrams and applications written in low-level language are
directly executable on the computing hardware without a.ny interpretation or

translation. Therefore low level language progr‘éms run very quickiy and use

very small memory. There are two kinds of low level languages. These are:

9.5.1.1 | Machine Language.
9.5.1.2  Assembly Language

9.5.1.1 Ma_chineLahguage:
Machine language is the fundamental language of the computer. Originally,

computer programs were written in machine language and the machine

language was the only language the computer 'can use whilé’ giving

. instructions. Maéhine language statements are generally compdsed ofa’

string of On, Offor Os and 1si.e. binary numbers.




Figure-9.1: Machine Language Statements

The computer usés the language directly during the processing. Today most
programs are written in High Level Languages; however, all prograins

execut_ed by the computer are actually processed in machine language.

Machine language instructions are composed of an operation code and an
operand. The operation code.defmes the fuﬁction that the 'computérlmust
perform. Typical operation involves reading, writing, adding, sﬁbtracting,
and so on. The operand represents the variables or itmems of data involved in -
this function. Each instruction tells the control unit of the CPU what to do .
and tﬁe length and location of the data ﬁelds that are involved in the

operations.

» - Advantages of Machine Level Languageé
e  Ithasfastexecution.

.o Itrequires no translator to decode the instructions.

>  Disadvantages of Machine Level Language: -

e  These languagés are machine specific i.e. a particular

machine languége can be used on only one type of a system.

e A programmer has to know the details of computer

hardware of the computer before writing a program.
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-e It is difficult to find errors in a prograth coded in machine

~ language

e A programmer has to memorize large number of
instructions to write a pfogram. In case of any small mistake

an error may be raised inthe program.

e A program becomes lengthy and creates difficulty for
.. debugging.

9.5.1.2 Assembly Language:

Assembly language was developed by the programmers to overcome the )
drawbacks of the machine level language. It was a remarkable improvement

‘over machine language.

Assembly laﬁguage uses letters, wofds and symbols instead of binary digits.
Assembly language is a little bit easier than machine language. ‘Since;
Assembly language is also machine dependent language; the programmers
need to know many mnemonics for each computer.. A mnemonic code is
usuallyv an abbreviation of words used in Asserﬁbly language. Examples of
mnempnics include add, which add up the data items, and move, which
moves data from one location to another. A program written in assembly
language is called source program. This program is converted into machine

'~ code by anassembler.
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The important elements of Assembly Language include Label, OP Code and
Operand. The Label identifies each instruction and distinguishes one
instruction from another. The label is also referred to as the tag. OP code

defines the computer operations to be performed, The mnemonics identifies
) speCiﬁc operations and directs the computer to complete these operations. A

sample of assembly language coding is given belqw.

Operaﬁon-Deﬁned Mnémonic Code Operation Defined Mnemonic Code

Addition A Move data MVC
Division D Multiplication M
Store data ST | Subtraction 'S

Figure-9.2: Assembly Language Statements

>  Advantages of Assembly Language:

e  The programs written in machine language are replaced by

mnemonics which are easier to remember.
e  Itiseasytomake insertions and deletions in programs.

e It requires fewer instructions than machine to accomplish

the same result.

»  Disadvantages of Assembly Language:

e  The language Assemblers are exclusive to particular types

of computers.

e  The programs are not portable and therefore cannot be

executed on other computers.
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9.5.2 High Level Language
High Level Language (HLL) is a type of computer language that uses

English and mathematical symbols for its program construction. They are
~ also considered as third generation. Ina HLL, each statement is equivalent to
large number of assembly language commands or instructions that perform
complex computing operations. The programmers concentrate only on the

logic of applications without considering about the machine architecture.

> Advantages of High Level Language:
. The high level language is machine 1ndependent and

program oriented.
o Itis easy to learn and use.
e Itrequires less time and effort to write a programina HLL.

. It provides better documen_taﬁon of programs due to
similarity with natural language. ,
o The debugging of programs is also easy in HLL.

As a result high level langaages are used more often than machine or
assembly laaguage. However the programs written in high level language
need to be translated into machine ianguage during execution process. For
_this purpose language translators and linkers are used for this purpose.
B Language translators include Compiler and Interpretef. High level language |

comes with compilers and interpreters.
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9.6. Compiler, Interpreter and Linker:

9.6.1 Compiler:

A compiler is a computer program(s) that transforms source code into the
object code. The source code is the program written in a programming
language and object code is the executable form of the code often in a binary

format.

A user writes a program in a high level language and uses the speciﬁc
: compller designed for that language to execute the program. The compiler
scans the entire program first and identifies errors (if required) and then
translates the program into machine code. The machine code is then

' executed by the processor. A

9.6.1.1 Interpreter:
An interpreter is a computer program which translates a high level computer

program into its equivalent machine language program. It reads one line of
code at a time, converts it into binary language and then runs the code on the

machine.

9.7 Difference between Compiler and Interpreter:

The interpreter takes one statement at a time, translates and executes it and then
takes other statement. While the compiler reads the entire program in one scan and

then translates and executes it.

: | 281




Figure-9.3: Difference between Compilér and Interpreter

.Due to scanning a program in one go; a compiler takes a larger amount of time in
translating and executing a high level language code and interpreter on the other

hand scans line by line and therefore takes lesser time in the same process.

9.8 Linker:

A linker or link editor is a computer program that links one or more object files

generated by a compiler and combines them into a single unit to execute the

program.

Computer programs are comprised of sev}eralv components or modules; all these
components and modules need .not tobe conﬁnéc_l withina siﬁgle object ﬁlé. Whena.
’ program cbmprises of more than oﬂe object files, the lir;ker combines these files
intoasinglé unit executable program. ‘
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9.9 Commonly used High Level Lénguhges:

9.9.1 Procedure Oriented Language:

~ The disadvantages of machine and assembly language led the development
of procedural languages in late 1950s and 1960. These languages are also
called 3“ generation languages. These languages consist of English like

statements that are used for the development of computer programs.

Procedural languagé is based upon the concept of the procedure call. A
pfocedure consists of series of steps executed vy the computer system. A
pr.écedure can consist of routines, subroutines, methods, or functions.
Programmer converts the source program into machine 1anguag'e by using

compiler or interpreter.

There™ are hundreds of procedural languages available for computer
programming. However only few of them are used widely in the market and
 are also recognized as standard programming languages. Let's have some

" introduction of important procedural languageAs.

9.9.2 FORTRAN:
» The FORTRAN was developéd by a team of professionals at IBM headed by

John Backus, and was first published in 1957. The name FORTRAN is an
o acforiym for.FORmula TRANslation. It was developed for programming

_ scientific and mathematical applications. The language is still in use these
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days for the development of sciéntific programs that have extensive .

mathematical computations.

Some of the significant features of the language are:
e  Thelanguageiseasy tolearn. _
e  Theprograms are portable or machine independent

o  The complex mathematical equations can be written in simple

regular algebraic notations.
o It provides efficient execution of program.
o Itallows to control the allocation of storage

o It provides more autonomy in code layout as compared to low

level languages.

A sample program written in FORTRAN language is shown in the following .
figure: ' ‘

Figure-9.4: A Sample of Fortraﬁ-Program




99.3 . COBOL: _
COBOL (Common Business Oriented Language) was one of the older high-

- level languages. It was developed in 1959 by a group of computer expert
consbrtium calle_d Conference on Data Systems Laﬁguages (CODASYL).1t
is aprogramming language designed.for business applications. For over four

~decades COBOL has been the dominant programming language for the
develot)ment of business computing applications. The syntax of COBOL
was designed to make it possible for non-programmers such as diréctors,' '

; managers and users, to read and understand it without any difficulty. As a
result, COBOL céntains such English-like i_nstrﬁction format such as verbs,

nouns, sentences and sections.

Sorrje of'the significant features of the language are:
e  COBOL is suitable for programming business applications.
e COBOL is a simple language, it encourages a simple
programming style |
¢ . Filerecords and variables are defined in detail.

- o  The language is portable as its standard does not belong to any

particular vendor

-
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Figure-9.5: A Sample of COBOL Program X
A sample COBOL prOgram displaying Hello World is shown in the

following figure:

9.9.4 - CLanguage: »
The C language was designed and developed at AT&T Bell Labs in the early .

1970s by Dennis Ritchie. The foundation of C language was an earlier Bell
Lab’s language "B" which itself was'bas?d on another language named
BCPL. It was initiaily designed for the UNIX operating system, but it soon
demonstrated itself a powerful, general used programming language. The
capability of C language to cdmmunicate with computer system hardware
makes it a dominant choice’fof system programmers. The popular operating
systems such as UNIX and Linux were developed entirely in C language.
Moreover, compilers and interpreters for other languages such as
FORTRAN, Pascal,. and BASIC were also developed in C language.

However the scope of C language is not just limited to developing languages

286




compilers and interpreters. It is also -used to develop various types of -

applications, including complex business and commerce applications.
Seme of the significant features of the language are:

e  Cisa general purpose programming language, and not limited to

any particular kind of programming.

e It is an efficient and powerful programming language, and

S_upport system and apf)lication software deVelopment.

e It is independent of any particular machine architecture.

Programs can be executed on a wide range of hardware.

e - The modularity allows breaking a large program into small

manageable pieces, which can be reused in other programs.

A sample C program for addition of two numbers i.s shown in the following

figure:

Figure-9.6: A Sample of C-Program
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9.10 Object-Oriented Programming Languages: OOP

Object-Oriented Programming (OOP) is a programming domain which uses real
world entities and objects to design applications and computér programs. The
objects are the instances of a class which provides a template for deﬁﬁing real
world objects. Each object can receive messages, procéss data, and send messages
to other objects. Object oriented programming encourages a programmer to
decompose a.problem into related sub groups. Each _sub group becomes é self-
contained object that includes its own code and data that relates to that object. In
this way, complexity is reduced and the programmers can manage larger programs.
All OOP languages share fhree common traits i.e. encapsulation, polymorphism

and inheritance.

There are varieties of languages available that support object oriented

programming. Let's look at few -important ones:

-

9.10.1 JAVA: ) = -

Javaisan obj ect orietﬁed progfammiﬁg language initiated by James Gosling
and released in 1995 by Sun Mi(:rosystemé. Computer_ progfams developed
in the Java progfamming language can run on any ha'rdw-ar'e and operating-
system platform. The java Codé'is compiled toan intermediate représentation
called Java bytecode. Later this code is interpreted for execution by an

Interpreter called Java Virt_ual Machine.




Some of the significant features of the language are:

Javalanguage has both compiler and interpreter.
Itis platform independent.
The Code of Java is robust as it first checks the reliability of the code

before execution.

It has built-in capabilities to ensure that violations of security do not

OocCcCur.

Java is a distributed language because it supports network

programming

It is capable to employ multi-threading techniques for program

execution.

A sample JAVA program for calculating average of N numbers is shown in

the following figure:

Figure-9.7: A Sample of Java Program




9.10.2 C++:

The C++ programming language is an extension of C Language with some
additional features. It was developed by Bjarne Stroustrup in the early 1980s
at Bell Laboratories. C++ is an objrect oriented programming langua‘gel;
~ which compﬁseé of all the features of C language,' addifionally it has the
capability for working with objéctS‘, classes and other object oriented -

concepts.

C++ is one of the most popular programmiﬁg lénguéges and is used 6n
different varieties of hardware platformé and operating systems. It covers a
vast area of application development includirig application software, system
software, hardware device drivers, embedded software, client and server

applications, and entertainment software such as video games.

Some of the more significant features of the language are:
e Ct+isan elegant language. It lets the users to program in either

procedural stylé, or an object-oriented style, or both.

e . C++ has a wide range of compilers that run oﬁ many different
platforms and machines. |

o Ithasalarge function library. A

o Itis suiiable'for:develop;ﬁent of reuSabie modules, thus reduces - '
.cost of software development.

o  Itprovided fast execution of source code:
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- A sample C++ program displaying Hello World is shown in the following
figure: | | |

Figure.9.8: A sample of C++ prbgram

9.1: " Fourth Generation Language: 4GLs v
- Fourth-generation programming language, or 4GL (1970s-1990), is a class of non-

procedural, high-level programming language. It allows the users to simply specify
what data to retrieve, delete or insert rather than how to perform the operation. It is
intended to maximize the user effort and decreaég the development time and cost of

the applications.
Fourth generation language includes the following: -

9.11.1 Database Query Language:
Database query language is used to manipulate the database applications. It
allows formation of queries that process several records from one or more
database tables. Structured query Language (SQL) is most important
example of database query language. - |
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- 9.11.2 - Report Generator:

Report generator allows extracting data from a database and presenting it in
the form of a formatted report. It also allows applying arithmetic and logical

operations on the desired data.

9.11.3  Visual Programming Lahguages: _

Visual Language is event driven processing. Visu';il language has replaced
text-based instruction with symbolic icons. An event can be a Iilbuse click,a
button press, a drop down menu selection or an internal action for windows

activity. Visual basic & Visual C are the example of visual language.

While wﬁt{ng'program in any visual languages the programmer does not

‘write code of the pfogram in some specific order as in the case of text base
programming. Similarly users also not follow the order. They might want to
choose from a puli down menu, click a ;nouse button or key etc. and might
do these tasks in any order. Visual prog;ammirig is more complex than

programming for textual application but execution of visual program is

highly user friendly.

Some authors refer visual programming languages as fifth generation

languages.
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9.12 Web Page Developmént:

-~

The term Web development refers to different activities related to the development
of a website for the Infefnet or an Intranet (a private network). Thé web
development activities include the web désigning, the web content development,
and the client and server-side cbding;, Web development can range from simple to
complex website including simple text based static page to more complex web-
based applications including e-business, e-learning and social networking

applications. . s

A variety of techniques are available in order to develop web pages. These

‘techniques make use of programming languages discussed previously and some = -

special hypertext and scripting languages.

9.12.1 Hypertext Markup Language (HTML):
HTML is a special tag based language used to develop web pages. HTML

allows users to publish variety of documents on the Internet in a platform
independent way, create links within the same documents or with some other
document, and include graphics and multimedia within the web page

document.

/

HTML is written in the form of HTML elements which forms the building
" block of a website. Each element has specified attribute that-apply on word,
text of paragraph. The elements are written with a start-and an end tag, with
the content in between. For example if the user wants to bold a text he can

use the following HTML tag.
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<b>This text is bold</b>

- Asample HTML page is given in the following figure:

Figure 9.9: A Sample of HTML

Users can write HTML code using any text editor such as ﬁotepad, besides
this many tools are available that generate HTML tags automatically
according to the document formatting. These tools include Microsoft Front

Page and Dreamweaver etc.

XHTML (Extensible HTML) is a markup language that enables websites to

be displayed on mobile phones and other mobile devices.

9.12.2  Scripting Languages:

A scripting language is a programming language that supports the writing of
script. Most of the scripting languages are interpreter based which makes the
code execution efficient. Scripting languages are used to facilitate the

development of web pages. The program development in scripting language
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is fast and it also provides easy communication mechanism with the

programs written in other languages.' Some of the more significant features

of the language are:

o Scn'ptihg langua'ges.are easy touse and learn

° They require minimum programming knowledge or experience

o ‘They handle complex programming tasks in relatively fewer steps

e A variety of text editors are available to support script language
programming.

° Théy allow tocreate dynanfic and interactive activities on web pages

o  Theyalso provide fast éditing of web pages.

Avariety of scfipti_ng languages are available th;it include the following:

e  JavaScript |

e VB Script .

° PHP(PreprocessorHypértext)
e  PERL (Practical Extraction and Report Language)

9.13 Characteristics of a Good Programmilig Language:

Thérc are large numbers of high level languages available in the soﬁwafe industr&.
Some langl;ages are very popular due to their features. There might be many
reasons for the success of a language, but one obvidus reason is the characteristics
- of the language. There are some hotable characteristics that play important role in

success of a programming language. These characteristics include the following:
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Aprogramming language should be simple and user friendly.

The syntax of the language should be in resemblance with the natural

language

The language should be capable of handling different programmmg
approaches like procedural, structural and object oriented.

Language should have compactness and extensibility features

The pfogram execution should be efficient.

The error discovery and removal should notbe a cumbersome task

9.14 Selectinga Prograniming Language:

The following factors are important for the language selection process:

The language should be suitable for the application domain. For

example COBOL is suitable for busmess apphcatlons

The language should be selected keeplng in view the targeted platform

where the application will be executed.

- If there are multiple languages available then expertise of the staff
should be considered and only that language should be selected for

which proper expertise are available.

- Time to produce is very dependent on the size of the code/l inguage. |

The language should be selected to meet the project deadline.

The availability of progfam development tools like compiler, libraries

should also be taken into consideration.
The language should also have a strong commu,mty support behind it.

“The future enhancement should also be considered.
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9.15 SelfAssessment Questions:

QNo.l.
Q.No2."

"Q.No.3.
Q.No 4.
Q.No.5.

Q.No.6.

Q.No.7.

What is programming language? How computer program is

related with a pro gramming language?

What 'is the difference between Low Level and High level

Language?

Why High Level Languages are easier to use?

Highlight sighiﬁcant features of important High Level Languages

Differentiate between Compiler and Interpreter.

,' What are the important characteristics of a programming

language

What are the important parameters that influence the selection of

a programming language?

297




9.16 SelfAssessmentActivities:

1  Collect information about high level langﬁages. Choose any one

language of your choice and learn installation and basic use.

2 Study the sample programs of high level languagés mentioned in this

chapter and understand its basic syntax.

(You may take help from your tutor/internet/any relevant book)
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