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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 approaches.

Pakistan is a developing country where educational-reforms are under process at
different levels. The educational 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 country. AIOU is providing education from basic to higher levels.
Realizing the importance of technology, AIOU is introducing ICT education at
Matric, Intermediate, B.A., and many other levels. This will help our students to

perform better in job as I'T 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 can be used as an aid to computer teaching as well as

learning.

Kindly write to the authors if any improvements are identified.

Prof. Dr. Nazir Ahmed Sangi

Vice Chancellor



Introduction:

The innovation in science and technology is transforming the world into digital era.
As a result the knowledge based societies are evolving and disseminating
information everywhere. The digital era is providing us an opportunity to capture
and process information. In this phenomenon the role of Information and
Communication Technology (ICT) is vital. ICT is playing an important role by
serving individuals, businesses and organizations to manipulate information. It is
utmost need of the society that the individuals should posses' technological literacy.
Theneed to 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 bachelor level
students. It can also be used as a reference book on ICT course at other levels. The
book provides basic concepts of important 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

working of important input devices.
vii



Unit 4 describes different types of output devices. It also explains the basic use and

working of important output devices.

Unit 5 introduces the concept of software. It explains types of softwares including
system software and application 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

components and various multimedia applications.

Unit 9 describes different types of programming languages and generations of
programming languages. It also explains the concept of compiler, interpreter and

linker.

We do hope that the book will go a 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
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of the book including Dr. Mohammad Daud Khattak, Mr. Tahir Ayub, Mr. Qasim
Khan and Mr. Chaudhary Muhammad Shahbaz Anjum. We are also thankful to the
Course Editor for timely completion of the assigned task of editing & Print

Production Unit for timely printing of the book.

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

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

Moiz Uddin Ahmed
Assistant Professor

Department of Computer Science
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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 importance and role of ICT
in the society. This unit also 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 society

e Identify importance of ICT 1in 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.

1.3.2. Communication
Communication is basically the transfer of ideas and messages among
people through different systems, devices or media such as computer,

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

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

basic conceptin a clear way:
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4
l Television
4 —
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Figure 1: “Communication Model”

1.3.3. Technology

Technology is generally defined as making, modification, 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 terms 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, digital television or internet can be considered the best examples

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.

1.4.  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 launched constantly in the market.
This highly effects the definition, meaning and description of ICT concept as its

boundaries are continuously being modified or redefined.

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 in a clear way:



Information & Communication

Technology

Internet Computer

Cellular Phones

Radio Satellite System
Television

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 (Information 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
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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
information and communication technology, 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:

Communication
Technology

i
Ce ) e o=

Figure 3: “ICT & Communication Technologies”




The information and communication technologies involve 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 rapid growth of a country.

1.5. Roleof ICT in Society

No doubt ICT plays an important 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: e
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Figure 4: “Importance of ICT”
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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 various 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 society. It is one of the basic needs of
today's generation. While using computer, it can be easily observed that the
people are highly involved in it. They use their minds in order to achieve the
target whether the goal belongs to play 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:

10



Figure 5: “Computer and its Accessories”

With the help of computer and internet, people can communicate with each other
through 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 problems related to their
education as well as communicate with each other through email facility/social

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).
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The internet has become basic need of everyone in the society. Following
are few common advantages:

#  Online sale and purchase

= Source of entertainment (movies/music)

<= Software’s and document’s downloading

= Document’s sharing with each other through internet

@ Searching through various search engines like Google or Yahoo

etc.

= People’s communication through email, Skype or social
networking 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
calling, instant messaging, listening music, watching 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 voice, video, and graphics are also included in
many cell phones which make this application more attractive, 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 on it.

12



A figure named as “Simple-Phone & Multimedia-Phone” (Figure 6) is

shown below:

Figure 6: “Simple-Phone & Multimedia-Phone”

Some of the basic features of cell-phones are explained 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 videos have become a
hobby of young generation. 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
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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 application. This is a way of enjoyment and excitement for

them.

5) Internet: Using internet on cell phones is also becoming popular. Now
modern cell phones have contained this important feature. With the help
of'this facility, the users can easily send instant emails and get responses

too.

1.7. 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 to use it” .

Overall, ICT enables teachers as well as learners to:

= Teachwell

= [earnwell

= Present well

14



= Work efficiently

= Shareideas easily

= Solve different problems easily
= Gain precise 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 prove 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 their minds can become faster and they can 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 a lot of excellent things which are 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 importance 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 a platform to examine the association among different areas of

learning (formal learning and informal learning).

For the learners, education related to the computer should be given at school level.
Because interacting with the computer is the easiest way of learning. In this way,
their vision can broad and they can think, act and describe their feelings in a better
way. It may also prove 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

which are useful for the enhancement of their thinking and learning abilities.
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1.8.

Self-Assessment Questions

Q.No.lI.

Q.No.2.

Q.No.3.

Q.No.4.

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 applications in

society.

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

17



1.9.

to communicate easily through different communication

mediums?

Self-Assessment A ctivities

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:
After completing this unit, the students will be able to:

e Describe history and development of computer.
e Distinguish different generations of the computer.
e C(lassify different types of computers.

e Have knowledge about applications and different parts of the computer.

2.3. History and 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.
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2.4. Pre-History Era4th Century B.C. to 1930s

2.4.1. Abacus Machine

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 multiplication and

division.

Figure-2: John Napier's Bones

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.

24



Figure-3: Wilhelm Schickard Mechanical Calculator

2.4.4. Blaise Pascal

Blaise Pascal, a French mathematician, built a mechanical calculator in
1642 which could add and subtract two numbers directly and multiply and

divide by repetition. This device supported 8-digit capacity.

Do ‘ﬁnw l}nl e ‘D"* ‘ﬁ" 'tl’-h\;‘

& N 1°1 | 4700 18 Q| va | pm | 1|
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Figure-4. Blaise Pascal Mechanical
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2.4.5. 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
computer that was able to perform basic mathematical problem at an average

speed of 60 additions per minute.

Figure-5: Charles Babbage Difference Engine

2.5. Generations of Computer

With the passage of time, several changes were 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.
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2.5.1.

2.5.1.1.

First Generation of Computer (1951 —1958)

The first generation computers used vacuum tubes technology.
Vacuum tubes were like fragile glass tubes, which consumed
more electricity due to more glowing time. First generation
computers also used punched card and magnetic tape as an input
device. Magnetic tapes were able to access large data but they

process it sequentially.

The sequential processing called Batch processing technique

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

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.

R

Figure-6: First Generation Computer.

Limitations

o  Vacuum tubes generated much heat and covered a lot of space.

o  Punched cards technology consumed large number of cards even for

27



2.5.2.

small programs.

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

being a sequential medium.

Second Generation of Computer, 1959 — 1964

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

amplification and switching of electric signals.

e  Punched cards were used as an input device to feed the computer

programs (instructions).
e  Magnetic tapes were also used as an input/output storage.
e  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.
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2.5.2.1.

2.5.3.

Advantages

Transistors were much more reliable and have greater

computational speed.

Transistors required no warm-up time and consumed less

electricity.

Third Generation (1965-1970):

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

transistors fabricated in a single silicon chip.

ICs were smaller in size and had better performance than

transistors.
Keyboard and monitors were used as input and output devices. [

PASCAL was used as a high level language.

Figure-8: Third Generation Computer.
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2.5.3.1. Advantages:
e Integrated circuits were more reliable.

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

consumed less electricity.

2.54. Fourth Generation (1980)

. Fourth generation of computer was based on two technologies,
Large Scale Integration (LSI) and Very Large Scale integration
(VLSI). In LSI technology, about 30,000 electronic components
were fabricated in a single chip, while in VLSI technology
about one million electronic components were fabricated in a
single chip.

o Keyboard and monitors were used as primary input /output

devices[]

. Magnetic tape was also used as an input/output storage devices.
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Figure-9: 4th Generation Technology.
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2.5.5.

Fifth Generation (late 1990's)

In Fifth generation computers Voice recognition was used as an
additional special feature. Voice recognition is also called speech
recognition. It is the ability of a device to receive and interpret

dictation.

Optical 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.
Artificial Intelligence acts like a human being, for example
Robot Artificial Intelligence made the computers to have

thinking power and reasoning.

“

(
D

-

Figure-10: 5th generation computer.
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2.6. Classification of Computer

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

2.6.1. Size

Size deals with the physical appearance. 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 smaller in
size. It is also called a personal computer, because it is mostly used in the
homes for general purpose tasks like to make drawings, budget, listening
music etc. Micro computer uses microprocessor as its central processing

unit.

Figure-11: A Microcomputer.
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2.6.1.2. Laptop Computer

Laptop computers are also called notebook computers. This type of
computer is portable and compact in size. Laptops are popular because they
are easy to carry anywhere for example in traveling etc. It can also be used

with the help of its internal battery.

All components like keyboard, mouse, etc of the 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 minicomputer usually falls between a microcomputer and a mainframe. A

minicomputer supports hundreds of users simultaneously.

Examples: Pec Master, Toshiba DS1 and AS400
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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 speed was
extremely 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
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Figure-14: A Mainframe Computer.
2.6.1.5. Handheld Computer
Handheld computers are very much smaller in size, which can be easily
carried out in hands. These computers use small keyboards and screens.
Mostly handheld computers are mainly designed to facilitate personal
information manager functions, such as a calendar and address book.

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

Figure-15: A Handheld Computer.
35



2.6.1.6. Palmtop

These are the computer which can be easily carried out in hands or palm and
that is why these are called palmtop computers. Palmtops are specifically
designed for special functions like phonebooks and calendars. Palmtops

use a special device called a pen as an input device.

Examples: Nokia 9500, Nokia E90 etc
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Figure-16: A Palmtop Computer.

2.6.1.7. PDA (Personal Digital Assistant)
PDA stands for Personal Digital Assistant. PDA is a type of palmtop

computer or handheld device which contains features of the computing,
telephone/fax, and networking. A PDA can also perform function of a
cellular phone, fax sender, and personal organizer. PDAs also use pen based

device as an Input rather than keyboard.

Examples: Nokia 770, Nokia N80O etc.
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Figure-17: A Personal Digital Assistant.

2.7. Purpose

According to purpose computers are divided into following sub classes.

2.7.1 Digital Computer
272 Analog Computer
2.7.3 Hybrid Computer

2.7.1. Digital Computer:

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

It displays output in the form 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

canbe solved.
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Figure-18: A Digital Computer.

2.7.2.  Analog Computer

Analog computers 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 computers display their output in the form of electrical waves rather
than digits. Therefore these computers are mostly used in the scientific

laboratories.

2.7.3.  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 required for processing.
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Figure-19: A Hybrid Computer.

2.8. Applications of Computer:

Due to the remarkable progress of the computer technology, 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

2.8.1. Education

Computer technology is playing a very vital role in education sector; College
students get their study notes, tutorials 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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revolutions in education is the e-learning.

Figure-20: Computer in Education.

2.8.2. Business

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

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

Figure-21: Computer in Business
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2.8.3. Banking

Banking sector is also getting great benefit from using computer technology.
Internet banking is an example of modern banking where a customer can
easily check balance while sitting at his home, and can transfer funds
without any queuing or physical 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 through 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 Ballistic Missiles, Rocket etc that
uses GPS(Global Position System) to help the missile to hit the specified

target.
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Computer technology is used to track incoming missiles and also help the

weapons systems 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

testnew systems.

Figure-23: Computer in Defense

2.8.5. Entertainment:

Computer technology has also provided enormously high opportunities for
entertainment and pleasure. In restaurants, the computer technology has
now changed the trend to order the food items. Instead; a person sitting on
the computer directly enters your required food items and their respective
cost and finally gives you a computerized receipt. For example “Savour
Foods” restaurant, where a man sitting on his computer gets your order and
enter into the computer and then hand over a printed receipt to the customer.
The customer then shows his receipt and collects his items.
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2.9.

In movies, computer technology has brought a great revolution in movies or
cinema sector by introducing 3-D technology, which enhances the quality of

graphics.

2.8.6. Sports

In sports, computer technology 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.

Important Terms:

2.9.1. Buses:

Buses are the electrical paths through which data is transferred from one

location to another location within a computer system.

Control bus

()]
-
-Q H
Address bus | &
e
0
>
n

v v
Data bus I

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

2.9.1.1. DataBus:

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

directional.

2.9.1.2. AddressBus.

An Address bus is also called memory bus. It carries the memory addresses,
which are required by the microprocessor for reading and writing 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 travelling

within the computer. This 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
data atone time.

e  Computer Ports:
Computer ports are basically an interface or a link through which data

or information is communicated. There are three types of ports:
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Serial Port PS/2 Port

Used for PDAs and serial devices. Mouse Keyboard
@) @ @
Parallel Port Games Port
Used for printers and data. Joysticks and Midi Input

cETTTDe) (0o

All Replaced by USB!

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

o Serial Port:

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 bit at a
time; that is why it is slow in processing. Serial ports are also known as
communication ports or RS232C ports. Serial ports are used to connect

devices like mouse and modem.

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 other.

Therefore Parallel port is faster than serial port.

o  USB (Universal Serial Bus)

Universal Serial Bus does not use the concept of Pins like serial or parallel
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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 camera etc.

2.9.2. Microprocessor

Microprocessor is also called brain of computer. Microprocessor 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. Microprocessor consists of the following

different components

2.9.2.1. ALU (Arithmetic & Logical Unit)
The Arithmetic & Logical Unit is an important part of a CPU which has the

capability to do arithmetic and logical operations. Arithmetic operations are

simple mathematical operations.

* Inputs and Outputs J
PARTS OF A CPU
ARITHMETIC
& LOGIC
UNIT

www.teach-ict.com

Figure-26: CPU Parts
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For Example:
2+5=7
6-5=1

Logical operations are different because these operations are based on some

conditions or criteria

For Example:
IFA>B

print A

else

Print B

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

otherwise print value of B

2.9.2.2. Control Unit:

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

between the I/0 devices and the memory device.

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

an appropriate order.

2.9.3. Memory:

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

which are needed during the data processing.
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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 programs are stored in these memory locations. Primary
memory is called volatile, because when a computer system is shutdown all
the data existing in memory is erased. Normally a computer 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 O or 1.

Primary memory is further divided into the following categories

e Dynamic Random Access Memory(DRAM)
e Static Random Access Memory(SRAM)

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

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 memory 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.
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Figure-27: DRAM
e SRAM
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
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2.9.3.2. Secondary Memory:

Secondary memory is also called secondary storage or auxiliary storage.
These devices are used to store large amount of data permanently. These are
called non volatile memory, because after shutting off the computer, the data

isnoterased. These are further divided into the following categories.

Types of Storage Media
e  Hard Disks

e  Optical Disks

e  Magnetic Tape

° Hard Disks

A hard disk is part of a computer system, which is also called a hard drive 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 320 GB (Giga byte) & 400 GB etc.

Figure- 29: Hard Disk
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e  Optical Disk

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

written and read using a low-powered laser beam.

Optical disks are available in the following Formats:

e CompactDisk (CD)

e Digital Versatile Disk (DVD)

e  CompactDisk(CD):

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

recording, storing, and playing back audio, video, and computer data.

Compact disks are available in the following types:

e CD-R
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.
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Figure-30: CD-R

e CD-RW
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,
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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 to record the data only one time. It can't be recorded or

rewritten again due to the nature of DVD-R.

Figure-33: DVD-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

ports and expansion slots etc.

Northbridge (with heatsink) ~ Southbridge

PCI Slot (x5)

20-pin ATX Power
Connector

CMOS Backup
Battery

CPU Fan &
Heatsink
Mounting

Points

Connectors For
Integrated Peripherals

PS/2 Keyboard and Mouse, Serial Port,
Parallel Port, USB (x6), Ethernet, Audio (x3)

Figure-35: Mother Board
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2.9.5.

Q.No.I.

Q.No.2:

b)

Q.No.3:

b)

Q.No 4.

Q.No.5.

Q.No.6.

Q.No.7.

Q.No.8.

SELFASSESMENT QUESTIONS

What is computer? Describe basic five operations performed by

the computer.

Write full form of the followings.
i.ALU 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 communication

ofdata? 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?

Clarify the difference between History and generation of
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computer.

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

examples.

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

1. Microprocessor  ii. Secondary storage devices iii. Input

devices.

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 like speech recognition

systems and image scanning.

59



3.3. 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. Akeyboard is similar to a conventional type writer with about 101 keys

as shown below.

Wrist pad Arrow keys
Figure 1: Keyboard with Labels
Akeyboard is divided into three major parts.
a) Function Keys

b) Numeric Keys
] Alphabetic Keys
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3.3.1.1.  Function Keys:

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.

M F2 F3 H F5 F6 F7 F8 F9 F10 F1 F12
Figure-2: Function Keys
3.3.1.2.  Numeric Keys
Numeric keypad is very important for entering numeric data. Numeric
keypad is switched “ON” and switch “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: Numeric 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 rapidly point and
select an icon to display on the screen. Some of the most popular point and

draw devices are described below

3.3.2.1. Trackball

Trackball works just like a mouse; trackball contains only one ball instead of
different buttons like left or right etc. Trackball uses this ball to move the

cursor position from one location to the other. Trackball neither uses any

such pad nor covers much space.
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Figure-5: Trackball an Input device Trackball

3.3.2.2.  Joy Stick
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 USB or serial port for connection. Joy stick is

faster than keyboard.

Figure-6: Joy Stick
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3.3.2.3. Mouse

Mouse is a pointing device. User can move cursor very rapidly on the screen
with the help of mouse. Mouse controls the movements 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 pages 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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Figure-8: Laser Mouse
3.3.2.4. Light Pen

Light pen is a pointing device, which is used for making drawings. Light pen
rapidly moves on the screen just like ordinary pen but it works with

electricity. Light pen does not need any alphabetic keys.

Figure-9: Light Pen
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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 it is also used in the mobile phones.

Figure-10: Touch Screen

3.34. Digitizer

Digitizer is an input device. Digitizer is used to convert the maps, pictures
and drawings into a digital form for storing in the computer system. A
Digitizer consists of a digitizing tablet and a stylus (pen). Digitizing tablet is
a flat surface on which stylus or a pen is moved to draw shapes, pictures or

maps etc.
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Figure-11: Digitizer
3.3.5. Speech Recognition Device
Speech Recognition is an input device. Speech Recognition allows a person
to input data to the computer through 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
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3.3.5.1.
>

Types of Speech Recognition system
Single Word Speech Recognition System

These systems recognize only single word like “Hello', “Yes”,

“No”, at one time.
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

2

you”.

3.3.5.2. Uses of Speech Recognition System

>

Speech Recognition Systems are especially helpful for the

disable persons, who cannot write.

It helps those persons who feel comforts to speak rather than to

write.

It facilitates a user in a situation where he/she is unable to edit &
review a long text. It also helps the users, who are quite busy and

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

3.3.6. Data Scanning Devices

3.3.6.1.

Image Scanner

Image scanner is an input device. 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 machine having a glass sheet.

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.
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Figure-14: Flatbed Scanner

> Hand-Held Scanners

A handheld scanner is an input device. Hand-held scanner works much

like a flatbed scanner but 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 of the products.

e
"~

e

Figure-15: Handheld Scanner
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3.3.6.2.  OCR (Optical Character Recognition)

Optical Character Recognition is also called Optical Character Reader.
Optical Character Reader uses software called “OCR software”. The 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.

OCR is also called as ICR (Intelligent Character Recognition), which is used

to scan images and text.

Figure-16: Optical Character Recognition

3.3.6.3. OMR (Optical Mark Reader)
Optical Mark Reader has the capability to recognize the pre-mentioned

marks either of a pen or a pencil. Optical Mark Reader is specifically helpful
for making objective type questions. The students mark the answer sheet by

filling/darkening a circle, oval shape or square. This printed answer sheet
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is fed into the computer and the grading is done by using Optical Mark
Reader.

Figure-17: Optical Mark Reader

3.3.6.4. BCR(BarCodeReader)

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 alphanumeric recognition of printed or handwritten
characters by simply scanning the form. A user scans the data through a
scanner, which is recognized by an engine of the OCR system. The MICR

converts the images into machine-readable characters.

3.3.6.6. Electronic Card Reader

Electronic Card Reader is an input device which is used to scan e-cards /
smart cards like visa card, bank credit cards etc. An electronic card reader
reads the memory card of the ATM debit card or visa card etc. The memory
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 industrial Robots.

Figure-20: Vision Input System
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34.

Self Assessment Questions

Q.No.1.

Q.No.2.

Q.No.3.

Q.No.4.

Q.No.5.

Q.No.6.

Q.No.7.

Q.No.8.

Q.No.9.

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

with suitable examples.

Define the following:

1. Function keys ii. Numeric keys iii. Alphabetic

keys

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

points & draw devices.

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.

Explain briefly vision input systems.
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3.5. SelfAssessmentActivities:

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

teacher.

2. Createatextby using speechrecognition device and practically show

the required 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 output devices.

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

e Distinguish between different output devices.

e Explain various types of output devices including printers,

monitors.
e Explain special function terminals.

e Have knowledge about working of different output devices.
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4.3.

Output Device

4.3.1. 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.

82



Figure-3: LCD Monitor

3. LED Monitor
LED (Light Emitting Diode) is an enhanced version of LCD with the

fluorescent lamps having LED backlight. It uses semiconductor diode
instead of filament. Semiconductor diode is an electronic component which
is used to develop liquid crystal display in LED. LED is normally used in
many devices such as cell phones, computers, monitors, flash lights and

movement sensors etc.

i%'

Windows 7

Figure-4: LED Monitor
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4.3.2. Graphic Adapters

A video adapter is a device that performs graphics processing. It is also
called graphics 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.

3

Figure-5: Graphic Adapter

4.3.2.1. Size:

The monitor size refers to the distance in inches from one corner to other of
the viewable area. A CRT monitor size actually measures the distance of the

entire front of the CRT monitor.

The size of monitor screen is measured in inches, just like televisions its

commonly used sizes are 14", 15", 17", 19", and 21 screens etc.

4.3.2.2. Resolution

Resolution defines number of horizontal and vertical pixels on the monitor.
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The pixels are the smallest component of a digital image and are combined to

form a comprehensive picture.

More pixels make better picture quality. Monitor resolution is measured in
width by height like 640 x 480 resolution means that the width of the screen

1s 640 pixels and 480 is its height.

4.3.3. Printer:

Printer is an output device. Normally a user displays its output on the screen
but sometimes 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 printers are also available. Printers are further categorized

as:

4.3.3.1. Dot Matrix Printer:

Dot Matrix printers are the character printers, which print one character at a
time. It uses a ribbon cartridge to print characters on the paper. The speed of
printing of dot matrix printer ranges from 30 to 550 characters per second

(cps). Itisalso available in different sizes.

Figure-6: Dot Matrix Printer
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1. Characteristics:

e  Dotmatrix is low cost printer and consumes less energy

2. Limitations:
e  Dotmatrix printers create noise during printing process.
e  They print the text with low resolution

e  The font facility is limited and graphics quality is also not high.

4.3.3.2. Inkjet Printer

Inkjet printers are the character printers used to print all kinds of images.
Inkjet printer print one character at a time and uses ink bottles in different
color combinations. Inkjet printer uses four ink cartridges. Graphic quality
or text quality depends on the strength of the ink cartridges. Inkjet printer can

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

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



1. Characteristics:
e Inkjetprinters consume less energy

e  The printing quality is high.

2. Limitations:

e Inkjet printers are expensive because refilling bottles make a high

cost.

4.3.3.3. Drum Printer:

Drum printers are line printers that are used to print an entire line at a time. It
uses cylindrical drum as printing mechanism. 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
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1. Characteristics:
e  Drum Printer is energy efficient

e  They consume less ink

2. Limitations:
e  Theprinting speed of drum printer is slow.

e  The printing quality is low and they also produce noise during the
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
printing mechanism. A chain moves horizontally around a set of hammers.
When a desired character appears in front of the selected printing position,

the hammer hits the paper into the ribbon to print the character.

A3 O

Figure-10: Chain or Band Printer
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1. Characteristics:

e  Chainorband printers are low cost

2. Limitations
e  They consume much electricity and cover a lot of space

e  They also produce noise during the printing.

4.3.3.5. Laser Printer:

Laser printers are called page printers that print one page at a time. The Laser
printer uses tonners to print the desired 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

drum

Figure-11: Laser printer
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1. Characteristics:

e Laserprinters are speedier and noiseless
e  Theprinting quality is high.

e  They canprinton both sides ofa paper

2. Limitations:

e Laserprinters are expensive

4.3.4. Plotters:

Plotters are used to print architectural, engineering and mechanical etc.
drawings on large sheets with high printing quality. Pen Plotter is most
commonly used plotter, which consists of six or eight color pen cartridges
that move across the entire paper of the drawing. They are capable of printing

complex technical drawings.

Figure-12: Pen Plotter
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Nowadays, these plotters are replaced by large capacity inkjet printers and
LED toner based printers. These are plotters but behave 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 include inkjet, laser printers, video screens,

dot matrix, , and scanners.

4.3.5. Special Function Terminal (ATMs, POS)

4.3.5.1. ATMs:

ATM (Automatic Teller Machine) is used as unattended device or a
machine, which is used in the banks for withdrawal of money without the
need of any bank employee. ATM provides a very easy and secure way for
the 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 key

features.
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Figure-13: ATM Machine

1. Characteristics

e ATM provides instant cash withdrawal facility.
e  They are used to inquire quick balance.

e Itis easy to operate.

e The PIN number can be changed any time.

4.3.5.2. POS Terminal:

POS (Point of Scale) terminal is an input/output device, which is used in
place of cash registers on the shops. Currently the POS terminals have
replaced the manual system of registering the record of sale and purchase.
POS terminal immediately updates the sale & purchase records in the
computer and also provides a printed receipt of the record.
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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 stored in a program called database. The
information about menu items is displayed on the point of sale terminal for
information of customers. These type of terminals can also be used in the

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

Figure-14: Point-of-Sale Terminal

4.3.6. Multimedia Projector

Multimedia projector is an output device, which is used to display
information from the computer on to a large screen. This device is

specifically helpful in delivering lectures and presentations.
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There are further two prominent types of multimedia projector.

4.3.6.1. LCD Projector (Liquid Crystal Display) Multimedia

Projector

LCD Projector is also called digital multimedia projector. LCD multimedia

projector can adjust the brightness and contrast and produce sharp images.

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

Figure-15: LCD Multimedia Projector

4.3.6.2. DLP (Digital Light Processing) Projector:

DLP projectors are also called digital multimedia projectors. DLP
projectors are lighter in weight and smaller in size. These projectors
produce best quality video images. They are portable 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.

4.3.7.  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 systems provide an easy communication

way to both auser and a computer.

Voice response systems are of two types:

4.3.7.1. Voice Reproduction System

Voice Reproduction 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 other secondary storage
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like CDROM, DVD etc. Whenever a user wants to produce an audio output,
the system selects the required sound from the set of pre-recorded sounds
stored in the computer. The selected sound is then converted back into

analog form to a speaker to produce the audio output.

>  Applications of Voice Reproduction System

The most familiar example of using Voice Reproduction 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 Answering 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 interesting sounds are produced while playing a

video game from a database of pre-recorded sounds.

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

messages.

Another interesting application is the children talking toys in which

various exciting sounds are produced.
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Figure-17: Voice Reproduction System

4.3.7.2. Speech Synthesizer

A speech synthesizer helps to convert the text information into spoken words

or sentences. A speech synthesizer program 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.

Software is a powerful Text-To- Speech
program that is extremely useful for

Adjust Speaking Speed

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

cannot read. In special education sector study material or a book is
scanned using a scanner, and then it is converted into text using OCR
software. It is finally presented to the blind persons using a speech
synthesizer. In this way it becomes very easy for the blind person to get

the updated knowledge or information.

It is helpful for the people who cannot speak, with either vocal problem
or they cannot communicate effectively. For example, a person having
disability problem can simply type the information and the speech

synthesizer converts his information into spoken words for him.

Speech Synthesizer is also helpful for the interpretation or translation
into other languages, Speech Synthesizer program converts an

entered text into spoken words in any selected language.

98



44.

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.

Q.No.9.

What is the difference between LCD and LED monitors?

Explain with examples.

Explain graphic adopter card.

Explain the difference between Dot Matrix Printer and Inkjet

Printer Explain with examples?

In what respect printer is different from plotter.

Discuss the functions of Point 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.
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Q.No.10. Write note on any two of the following:

1. Drum Printer ii. Voice Reproduction Systems

iii. LED monitors. Iv. Monitor Resolution

4.5. Self Assessment Activities:

I.

Try to find out the size and resolution of your monitor and also at least

three monitors of your friend.

Explore the functions of Overhead Multimedia Projectors.

Try to convert the written text into spoken words in any language of

your choice using speech synthesizer.
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COMPUTER SOFTWARE

5.1 Introduction:

Computer software comprises different computer programs, 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 computer system, depends upon the
services provided by the software. Due to the importance of computer software this

unit has been developed. It covers the basics of computer software and its important

types.

5.2 Objectives:

After completing this unit students would be able to:

e Understand the basics of computer software.
e Distinguish between application software and system software
e Have a knowledge about important system and application software

e Learn about software installation and un-installation
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5.3 Computer Software:

A computer cannot do anything at its own rather than it must be provided some
sequence-wise instructions and relevant data to perform its functions. This
sequence of instructions is called a computer program which is commonly referred

to as computer software.

Software is a generic term used for collection of data and instructions given 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 software is
logical part of the computer that user can not touch but use to make computer

operate.

Computer software controls the operation of hardware or some other software by

implementing the instructions given to it in an ordered way.

5.4  Types of Computer Software:

There are two main categories of Computer Software:

5.4.1 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 a computer

system which provides a platform for its operation.
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System software helps computer users to make use of application software
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

activities.

5.4.1.1 Types of System Software

There are different kinds of system software:

1. Operating System

An operating system is a collection of programs that coordinates the internal
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 user. A computer cannot perform any job

without operating system.

Operating system permits the computer to supervise the operations and
manage the data to produce the results. It is the first software that must be

installed on every computer.

2. Utility Programs

A utility program allows a user to perform an explicit task. It is normally

used to resolve system maintenance activities and provide assistance in these

105



activities. There are different types of utilities available for example:

formatting of hard disk, system backup, antivirus and file compressor.

3. Device Drivers

A device driver is a system program that is used to turn on and manage a
device such as monitor, keyboard attached to computer. Device drivers are
built in programs, provided by manufactures of devices. The devices cannot
work properly without driver's utility programs. A driver typically
communicates with the device to control its operations. For example device
drivers for printer, mouse and keyboard are required to regulate their

operations during working of computer system.

5.4.2 Application Software:

Application software is a set of computer programs used to perform user
specific jobs. They allow the users to develop programs for their
personal/organizational use. An application program facilitate user to
manipulate text, numbers, graphics, or a combination of these elements.
Therefore there are varieties of application programs available in market

depending on the activity for which itis designed.

5.4.2.1 Categories of Application Software:

There are thousands of application software available in market. It is not
possible to categorize all application software; however some commonly

known application software includes the following:
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e  Word Processing software

e  Spreadsheet Software

e  Database Software

e  Graphics and Multimedia Software
e  Personal Assistance Software

e  Communication Software

e  Word Processing Software:

Word Processor is an application program used for creating, editing,

storing, and printing personal and official documents.

Word Processor became popular in 1970s and 1980 when the electric
typewriter was merged with a dedicated processor (like a computer
processor) for the editing of text. Since then different companies are

developing Word Processor with new and enhanced features.

i. Standard Features of Word Processor:

Word Processors have several text manipulating features. The

standard features include:
o Text Editing:

Text editing includes entering the text, cut/copy and paste the

text, making insetions and deletions etc.

o Word Wrap :

The cursor automatically moves to next line when the line is
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completed with the text.
o Status Line:

Status line provides all the information about the current

document.
o Search and Replace :

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 , and Page Numbers:

It allows users to insert tailored headers and footers that the word
processor will put at the top and bottom of every page. Similarly

page numbers can also be inserted at top or bottom of the pages.
o Spell Checker :
Spell checker allows the user to check the spelling of words. It

spotlights any word that it does find in its dictionary.

o Table:

Word Processor allows inserting tables comprising of rows and
columns.

o Save and Print:

Once a document has been created, edited and formatted, it can

be saved and printed.

Some well known Word Processor includes the following:

1.

il.

Micrsoft Word
Word Perfect

11. Word Star

iv. In Page (used for urdu typing)
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The screenshots are shown from figures 5.1 to 5.4
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e Spreadsheet:

Spreadsheet is a data manipulation tool used for organization and analysis
of information in tabular form. It is a kind of computerized ledger that
accepts data values in rows and columns and allows user to perform

caluculations.

It is an application program that replicates a physical spreadsheet by

entering, displaying, and calculating data available in rows and columns.

i. Standard Features of Spreadsheet:

o Rows and Columns:

A spreadsheet is a table consisting of columns and rows as shown

in the following figure.

]
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—
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- |-
=W

ﬂf« | »] Y[\ Sheet1  Sheet? / Sheet3 7 Sheetd [ Sheets / Sheets, | 4| | ﬂjﬂ

Figure-5.5: Spreadsheet
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The rows are labeled by numbers and the columns by letters as

shown in the figure 5.5.

o Cell:

The intersection of a row and a column is called a cell. A cell is
uniquely identified by its column and row designators, e.g. A2,
B10, J13. The data is entered into cells for further manipulation.

inthe figure 5.6 the cell A1 1s highlighted.

Al v |

A B

1

SN e

Figure-5.6: Cell

o Formula:

Formula is a relationship between values of cells. It is used to
apply mathematical equation among data items of a cell. For
example, D2=B1+C1 would calculate and display the sum of cells

BlandClintocell D1.
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o  Functions :

Functions are built-in formulas for certain problems that have

already been created and stored in the program. They are used as

shortcuts when applying mathematical equations and give ease

and flexibility to the users to handle complex calculations. Some

examples are COUNT, SUM, MAX, and MIN.

o  Graphs and Charts:

Data and information in spreadsheets can be analyzed in a graphic

form. Spreadsheets allow the users to display numerical data as a

graph or chart.
Some well known spreadsheet includes the following:
o Microsoft Excel
o Lotus 123

o Quarter Pro

The screen shots are shown from figures 5.7 to 5.9

0 o8 oo
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Figure-5.7: Microsoft Excel
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Figure-5.9: Quarter Pro

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 database can be added, updated, deleted and searched

usinga DBMS.
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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 components of information.

Relational database systems are the most common DBMS. Relational
database organise data into separate structures, which can be linked via
common information to make data storage more efficient. A relational

DBMS has the following basic components:

o  Tables:

A database is comprised one or more tables or relations which is a group of
related data items and contains the records for an entity. Tables are made up
of records and records are made up of rows and columns holding the actual

data items. For example a student table might hold the information in the

View
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Views | Clipboard ™ Font ] Rich Text Records Sort & Filter Find i |

form of database table:
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Figure-5.10: Student Table
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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:

1.  Forms are easy to operate.
ii. They provide attractive interface for users.

iii. The user can use forms without technical knowledge.

o 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 meaningful 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 in different ways. A report

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

» Advantages
1. 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 Applications includes the following:
1. Microsoft Access
ii. Oracle

iii. SQL Server

The screen shots are given from figures 5.11 to 5.13.
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e  Graphics Software:

Graphics packages are application programs that allow users to create, edit,

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

images on a computer.
o Category Based Features of Graphics Software:
i. Sketch Design :

The sketch design feature allows users to create design objects of
different shapes and sizes. These include lines, circles,
rectangles etc. Users need not to worry about the exact shapes of
objects as the package adjusts the dimensions of the shape
according to the base of a 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 to paint designs of different varieties on
the display screens. It is used to create colorful graphics on the
screen without using original paints. Most paint features provide
the tools in the form of icons. By selecting an icon, user can

perform functions associated with the tool.

iil. Photo Editing:

Photo editing feature is used to edit and customize digital photos.
It allows users to save images in a wide variety of file formats.
Besides this users can retouch images, crop images, change
image shape, re-arrange objects in photos and apply filters to the

images.

iv. Multimedia Authoring:

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 application. E-learning applications can also
be developed by using multimedia 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

1i1. Macromedia Free Hand

The screenshots are given from figures 5.14 to 5.16.
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Figure-5.14: Adobe Photoshop
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e Communication Packages:

Communication packages are application programs that are used to
facilitate communication between two nodes (computers, mobiles etc.).
They allow the users to send and receive data over communication system.
The data transfer may be between two nodes or 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
il. Datadownloadi.e.receive the data on the user node

iii. User session maintenance i.e. recognize individual user during live

communication

iv. Support of file transferi.e. send and receive files over the network

Application packages for communication include the following:

1. Web browser
ii. FTP (file Transfer protocol)
iii. SMS (Short messaging services)

e 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 personal

assistance packages includes the following:
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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 when a
new event is scheduled. It also allows users to browse the previous events

with brief descriptions.

o ToDo List:

To do list arranges the task to perform by the user. A user can plan and

priortize the tasks with intimation 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 of known persons when required.

o Personal Finance:

Personal 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 and use. The process varies for each program, computer, and the
operating system. There is a program called installer which comes with every
software. The installer is responsible for doing whatever is needed for their
installation. When software is installed on a personal computer; a series of

functions are performed before and behind the screen.

Common measures performed during software installations include:

1. Study the features of different software versions and select the

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

3. If software is already installed, it can be upgraded according to the

latest version.

4. Install only the licensed copy of the software.

5.5.1 Install a New Software Program:

If you are installing software downloaded from the Internet, you 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 user double clicks the setup.exe, the
installer first unzips the files to a location in a temporary directory.
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:j E-mail this file
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@ Deskkop [ Word.en-us Setup Information
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(£ My Documents

() Shared Documents CD_key.bxt README.HTM
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& My Network Places

Figure-5.17: setup.exe

Next a license agreement comes up which urges 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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a Microsoft Office Professional Plus 2007

Read the Microsoft Software License Terms

To continue you must accept the terms of this agreement. If you do not want to accept the Microsoft
Software License Terms, close this window to cancel the installation.

MICROSOFT SOFTWARE LICENSE TERMS A~ i
2007 MICROSOFT OFFICE SYSTEM DESKTOP APPLICATION SOFTWARE |
Below are three separate sets of License Terms. Only one set applies to you. To determine which
License Terms apply to you check the license designation printed either on your product key, near the
product name on your Certificate of Authenticity, or on the download page if you obtained your
product key online. If your designation is FPP, then the Retail License Terms below apply to you, If
wour designation is OEM, then the OEM License Terms below apply to you. If your designation is MLK,
then the Media-less License Kit Terms below apply to you.

If you need assistance finding your license type, please go to: http:/jwww.microsoft,comjofficefeula
to determine which license you have.

1. RETAIL LICENSE TERMS

These license terms are an agreement between Microsoft Corporation {or based on where you live,

one of its affiliates) and you. Please read them. They apply to the software that accompanies these
license terms, which includes the media on which you received it, if any. The terms also apply to any
Microsoft

« updates,

« supplements,

« Internet-based services, and

« support services

for thls software, unless other terms accompany those |tems IF so, those terms apply v |

I accept the terms of this agreement:

Figure-5.18: License Agreement

Now the installer can copy the relevant program files to the target location in
the destination directory provided by the 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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B Microsoft Office Professional Plus 2007

ﬁ_}_‘ Installation Progress

T |

Installing Microsoft Office Professional Plus 2007...

Figure-5.19: Installation progress
The Windows Registry is a hierarchical database that stores settings and
preferences for software and hardware. It contains configuration information
aboutlow-level operatingsystemcomponentsandapplicationsrunningonthe
platform. Therecentlyinstalled programalsostoressettingsinformationinthe
Registry. The software installer updates the information of system registry by
adding information about new program and set default settings for the
application. 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. Finally, a message is displayed that the

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

Removeoptionavailableinthecontrolpanel.

¥ Control Panel
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Folder Options Fonts Game Intel(R) Internet Java Keyboard
‘ ‘Windows Update Controllers Extre... Options

()] Help and Support 9-5 % Q L (\h _é Q

Mouse Metwork  Network Setup  Phone and  Power Options Printers and  Regional and
Connections Wizard Modem ... Faxes Language ...

2 P 0 9 & @ @A

Scanners and  Scheduled Security Sounds and Speech System Taskbar and
Cameras Tasks Center Audio Devices Start Menu

2 @ o

User Accounts  Windows Wireless
Firewall  Network Set...

Figure-5.20: Control Panel
The user clicks on the control Panel and selects Add/Remove programs. A
panel 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

Self Assessment Questions:

Q. No.I.

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 Pprocessors.

Explain the important features of spreadsheet package.

Write important steps of installation and un-installation of

softwares.
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5.7

Self Assessment Activities:

1.

Collect information about latest versions of well known application

softwares. Compare and contrast features.

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

other computer.

Explore the basic use of word processor and spreadsheet softwares.

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

tutor/internet/any relevant book)
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OPERATING SYSTEM

6.1. Introduction
This unit covers the basic concept of an operating system and its functionality. This
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 in position to:

e Describe the basic concept of an operating system

e Identify the functions of an operating system

e Define system performance measures & process management tools
e Explain some popular operating systems

¢ Explore Microsoft Windows Practice.
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6.3. Introduction

An operating system is the most important and major program that runs on a system
(computer). Every computer system must have an operating system in order to run
different programs. The operating system is collection of softwares which manage
various computer hardware resources. It additionally provides common services to

different computer programs.

An operating system performs several tasks such as:
1. Recognize input from a keyboard
2. Send output to a display screen (monitor)
3. Keeptrack of files as well as directories on a disk
4

Control various peripheral devices like hard drive, printer, video or sound

card etc.

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

conceptinaclear way:

b

Firgure-6.1: “Operating System & its Interfaces’

137



An operating system generally acts as an “ interaction” 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 a user turn-on or boot a computer, the operating system is loaded into
memory automatically. The term booting basically refers to the complete process of
loading any operating system into a computer's memory. This process is usually
done through a program (commonly known as boot-strap loader) which is

permanently stored in a computer's electronic circuitry (generally on a ROM-chip).

6.4. Typesof Operating System

The operating systems are generally categorized into two major types depending on
the basis of numerous features such as Graphical User Interface (GUI) Operating-
System and Command Line Operating-System. The description of these both types

of operating systems is given below:

6.4.1. Graphical User Interface (GUI) Operating-System

A GUI operating-system basically provides a graphical-user-interface to its
users in order to communicate with system/computer. In this interface, the
icons, menus or graphical objects are being used for issuing commands. The
users of GUI operating systems don't need to memorize different commands
while interacting with computer. The examples of GUI operating-system

include:
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Windows (The windows (operating system) are very popular

among all others which will be described in this unit in detail).

Linux etc.

The best features of graphical-user-interface may include:

Easyto learn (Asitis described above that theusers of GUI  don't
need to memorize different commands while interacting with

computer)

Simple to use (More User Friendly as compared to command line
operating system)

More interactive

Efficient (It provides various shortcuts)

Multi-tasking (It easily enables users to view, control as well as

manipulate multiple tasks at a time).

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

may include:

Itis not so faster as compared to command line operating-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 full/complete access to computer-resources (It
basically provides very less control to the file system as well as

operating system).

In terms of use, it is slow as compared to command line operating-

system.
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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
» Unixetc.

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:
» Notvery easy to learn
= Notverysimple to use

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

tasking (but itis 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. Manage Resources

One of the major functions of an operating system is to manage the different
resources of a computer which include mouse, keyboard, monitor, printer,
storage devices or memory etc. The operating system usually creates a file-
structure on a hard drive. Once a file is stored, the operating system saves it,
names it and also remembers it for future use. The way by which an
operating 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)
under a tree-structure. The screenshot of a tree structure while using
Windows Explorer is shown below:

Browse For Folder [ X5

Select the folder that contains drivers for your hardware.

»

Il Desitop
) -‘w.'“
>| 8 CD LABPC
8 Comnputer
i o &L Local Duk (C:)
> s Perflogs
> Ju Program Files
4 ) Users E
> g CIDLABPC
4 |, Public
4. Public Documents
4. Public Downloads
b s Public Music
4. Public Pictures
> s Public Recorded TV —
> Ju Public Videos
> s Windows
» ca Local Disk (D)
» ca Local Disk (E) -

Folder: QD LABPC

[ ox ) coaad |

Firgure-6.2: A Screenshot of a Tree Structure
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6.5.2. User Interface

The users basically interact with the application programs as well as the
computer hardware by user-interface. Today, almost every operating
system provides a “Graphical User Interface” (GUI) where the graphic-
objects or icons are generally used to represent various features. The GUI
is an efficient interface where the users issue different commands with
the help of different pointing devices such as mouse in order to 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:

A, = - I.L:I*:i LIS

; ,a‘kb“ \(4"9 "

3 TeEme, Rgen—.,
Firgure-6.3: A screenshot of a Graphical User Interface (GUI)

6.5.3. Run Applications

Most of the operating systems support “multi-tasking”. The term multi-

tasking means that an ability to run two or more applications/programs at a
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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-system must allocate

various computer resources.

6.5.4. Supportfor Built-In Utility Programs

An operating system may use utility program for the purpose of repairing
and maintenance. The utility programs are special programs which make the
use of computer more easy. When unexpected things happen such as hard
disk crash, virus attacks or slow operations etc. then function of the utility
programs start. Many operating systems like “windows” have built-in
utility programs for common purposes. These utility 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

2) Scan Disk

3) Disk Cleanup

4) Disk Defragmenter and
5) Anti-Virus etc.
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The following image shows a progress of “Disk Defragmenter” which is

basically found in:

Programs > Accessories > System Tools.

-
Disk Defragmenter

Volume Session Status File System Capacity Free Space % Free Space

Estimated disk usage before defragmentation:
Estimated dsk usage after defragmentation

i -III-I i

B Fragmented files [l Contiguous files [ Unmovable files [ Free space

(C:) Defragmenting... 3% Moving File chogmiogo{1).of (w ]

Firgure-6.4: Disk Defragmention

The utility programs may help in identifying different problems such as locate lost

files, repair damaged files and backup data etc.

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
controls the computer hardware(s). Every program that needs hardware
resources in order to run must go through an operating system. Finally it
depends on the operating system either it access these hardware resources

through BIOS or device drivers.
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6.6. System Performance Measures

Measuring operating system's performance is such an important task which sets out
the major and fundamental techniques which are used in analyzing as well as

understanding its performance.

There are different methods which are being used for describing and measuring the
operating system's performance such as measurement, simulation and modelling as

shown below:

Measuring System Performance

Measurement

Simulation Modelling

Firgure-6.5: Measuring System Performance

These methods are described below in detail:

6.6.1. Measurement

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

(Internet Protocol) system which is being operated in real time (with real
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users). Amonitoring feature basically records all necessary and primary data
during this experiment. After that the performance values can be easily

computed from that recorded data.

6.6.2. Simulation

Mostly a “simplified functional model” of an IP system & its users is
generally developed for simulation. Then a computer-program is written
which runs that model. This computer-program may run in one of the three
different modes which include slow motion, time lapse mode or in real time.
Any one of these modes can be used easily (it doesn't create any problem).
All necessary and fundamental information during 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.

6.6.3. Modelling

A “very simplified functional model” of an IP system & its users is generally
developed for modelling. From this model, another mathematical model is
basically derived by using “queuing theory”. This mathematical model is
then analyzed with the help of so-called state equations (merely
numerically). But sometimes the explicit formulae (of interesting
performance-terms) may be found. Then the performance values may be

computed with the help of those formulae.
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Overall, the brief summary is that the simulation and modelling are those
methods which use only “models of the system” under test. These two
methods basically deliver performance-values of the models. These are
estimated values which can't be considered as measured values. So it can be
said that simulation and modelling only deliver predictions of performance-
values. On the other hand, the measurement is that method where the real IP-
system is analyzed, investigated and tested (which can be a considered a

suitable approach for measuring system performance).

6.7. Process Management

A program doesn't do anything unless the instructions related to it are executed or
carried out by a Central Processing Unit (CPU). The term “process” can be defined

in many different ways such as:

» A program in execution-mode (as mentioned above) is called a

process.

» A compiler (time-shared user program) can also be referred as a

process.

» A word-processing program which is being run through an

individual user (on a PC) is also known as a process.

So, it can be said that a process can be considered like a job/time-shared program.

Basically a program (by itself) is not a “process”. A program is usually a passive
entity; say for example a file's contents which are stored on a disk, while a process
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is generally referred as an active entity. In a system, a process is basically 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).

All these processes may potentially execute concurrently by means of multiplexing
the CPU. For example, the operating-system may be responsible for those

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

Create & delete both users as well as system processes.
Suspending & resuming processes.
Provide mechanisms for the process synchronization.

Provide mechanisms for the process communication.

Y V. V VYV V

Provide mechanisms for the deadlock handling.

As a process carries-out/executes, it changes its state. The state of any process can
be easily defined in part through current activity (action) of that process. Every

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

»  New: Aprocess is being produced / created.

» Ready: The process is now waiting to be allotted or assigned to some

processor.
»  Running: The instructions are being carried-out/ executed.
»  Waiting: The process is basically waiting for some result / event to

occur (like an I/O completion / reception of a sign (signal)).
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»  Terminated: The process has completely finished execution.

The following figure “Process States” shows the relationship of all the above

states of a process clearly:

Interrupt Terminated

Running

Scheduler Dispatch

1/0 or Event Completion Waiting 1/0 or Event Completion

Firgure-6.6: Process States

6.8. Commonly Used Operating Systems

The computer operating systems usually categorize by their different
characteristics such as technology, working state, ownership, licensing 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 Operating System,
Windows 98, Windows 2000 Professional, Windows Me, Windows XP, Windows

Vistaand Windows 7, etc.

The use of these operating systems depends upon user's choice. Different users may
use different types of computers with different operating systems. Main
characteristics of commonly used operating systems may include:
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1)

2)

3)

4)

S)

6)

7)

8)

System Reliability (It includes different functions such as windows
error reporting, automated system recovery and improved system

restore etc.)

Faster Start-Up

User Friendly Interface

Hardware support improvements (This support can be related to USB,

Firewall, Windows image acquisition or Media transfer protocol etc.)

Remote Desktop Features (Those features which can allow users to
connect with a system across a network and access their different

applications like files or printers etc.)

Various improvements to “System Administration Tools” like
Windows installer, Windows task manager, Disk defragmenter or

Windows script host etc.)

Network Features (such as Windows firewall and Internet connection

sharing)

Important Security Features (such as Encrypting file system

improvement, Credential manager, Software restriction policies etc.)

The Windows XP, Windows Vista and Windows 7 have emerged as one of the

popular operating systems.
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A figure named as “Popular Operating Systems” shows the above concept in a clear

way:

»
‘J fs fJ

Wlndows XP W'ndOWSV'Sta Wlndows 7

s < AN J

Figure-6.7: Popular Operating Systems

The above mentioned operating systems are still very popular among the users of

all ages which are described below in detail:

6.8.1. Windows XP

Windows XP is a famous and highly compatible operating system. It was
produced by “Microsoft”. It is one of the most famous versions of Windows.
The name XP is mainly abbreviated as “eXPerience”. It was released
worldwide both in “home” and “professional” versions in 2001. The

following image shows the Windows XP interface:
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Figure-6.8: Microsoft Windows XP

The Windows XP (a successor to “Windows-2000" and “Windows-Me”)
was basically a first consumer-oriented operating-system. This operating
system is highly used and very well accepted by users. There are a number of

characteristics of this popular operating system such as:

a) New Task Based GUI (Graphical User Interface)

b) Updated Start-menu and Taskbar

c) System Reliability

d) Faster Start-Up

e) UserFriendly Interface

f)  Hardware Support Improvements

g) Remote Desktop Features

h)  Various improvements to “System Administration Tools”
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i)  Network Features

j)  Important Security Features.

6.8.2. Windows Vista

The windows vista was also produced by Microsoft. It was released in 2007.
This operating system is basically a successor to a very popular operating
system “Windows XP”. It can be used for personal commuters like home &
business desktops, tablet PCs, laptops or media center PCs etc. It is also one
of'the efficient operating systems. The following image shows the Windows

Vista interface:

(NEREERNNRN]
May

4

Figure-6.9: Microsoft Windows Vista

As compared to windows XP, it has contained a lot of changes as well as new

features such as:
a) Updated Graphical User Interface
b) New Visual Style
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c¢) Updated Search Function

d) Important Multimedia Tools which also include windows DVD

maker.
e) Aredesigned Networking Feature
f)  Audio, Print & Display sub-systems
g)  UserFriendly Interface

This version of windows included the feature of “.Net Framework” which
allows software-developers to write complex applications without
“traditional windows APIs (Application Programming Interfaces)”. This
version was succeeded to improve the security features of windows XP

which is considered as one of its best features.

6.8.3.  Windows7
The Windows-7 was also produced by Microsoft. It was released in 2009.

This operating system is basically a successor to another popular operating
system “Windows Vista”. It can also be used for personal computers like
home & business desktops, tablet PCs, laptops or media center PCs etc. It is

also very famous and highly compatible operating system.

The following image shows the Windows-7 interface:
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Figure-6.10: Microsoft Windows-7

There are a number of characteristics such as:

Updated Graphical User Interface

ii). Multi-touch Support
iii). Aredesigned “Windows shell” with a new taskbar
iv). Improved Multimedia Features

Faster Start-Up
vi). Hardware Support Improvements

vii). New Version of “Windows Media Center”
viii). Remote Desktop Features

ix). Important Security Features

X).
xi). New Visual Style

Improved Performance on “Multi-core” Processors

xii). Networking Features

xiii). User Friendly Interface.
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All these features of windows-7 have made this version of windows very
popular and significant. Due to these features, it is considered as highly

stable and efficient operating system.

After this efficient operating system, the Microsoft has released “Windows
8” (a successor to Windows-7) in 2012. It can also be used for personal
computers like home & business desktops, tablet PCs, laptops or media

center PCs etc.

The following image shows the Windows-8 interface:

Piano

Figure-6.11: Microsoft 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
Microsoft windows practice includes different tasks such as how to “start &

shutdown a system”, “create & open the icons” as well as “open, close & sizing the

windows” etc. All the above tasks are briefly explained below:

6.9.1.  How to Start a System

In order to start the system, simply follow the following steps:

1. Start the system by powering on “computer’ as shown in the following
figure as well as its peripheral devices such as monitor, printer or

scanner etc.

Figure-6.12: Computer Start-Up Process

1. Then click your “user-account” icon in order to log on simply without a
password. Or one can also click a “user-account” icon in order to log on
with the password.

2. Then press enter to “log on”.
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After that your desktop will be appeared.

6.9.2. How to Shutdown a System

Let us consider an example of Windows-7. In order to shutdown the system,

simply follow these steps:

1. Click the Start-Button (which shows on desktop's left-corner

(below))

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

following figure)

Figure-6.13: Shut-down a System/Computer
After that the system will be safely shutdown (closed).

6.9.3. How to Create/Operate Icons

Letus consider an example of Windows-7. In order to create/operate desktop

icons, simply follow the following steps:

1. Write click on desktop, a smarter window will be open with different

options. Simply choose an option “Personalize”.
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Refresh

Paste
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BES Screen resolution
& Gadgets
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Figure-6.14: Creating Icons
After clicking this option, another window will be open where one can
see an option “Change desktop icons” on left upper corner. Simply

choose this option.

Ez! » Control Panel » All Control Panel Rems » Personslzstion

Control Panel Home

Change the visuals and sounds on your computer
Change desktop xons Click a therne to change the desitop background, window color, sounds, and s¢
Chenge moune pomters ", Themes

Chenge your account pcture

::-ﬁl

Unsaved Theme wunaeditates
wro Themes (7
Windows 7 Aschatectre Characters
Bassc and High Contrast Themes 16
Windows 7 Bauc Vindows Clastic Hugh Contrast #1

Figure-6.15: Change desktop icons
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3. After clicking this option, another smarter window will 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.

[¥] Recycle Bin
(V] Control Panel

V] Allow themes to change desktop icons

[ ok || cancel |

Figure-6.16: Desktop Icon Settings
4.  After that select any icon (which a user wants to change), then press
“Change Icon...” button. Another smarter window will be open with a

lot of images. Select an image of your choice and press “OK” button.
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Figure-6.17: Change Icon
5. Then one can see that selected icon with the new image on the same
smarter window “Desktop Icon Settings” (which is already appeared

according to step 3).

6. If you are satisfied then press “Apply” button and then press “OK”

button.

After that process, the selected icon with the new image can be easily seen
on the desktop. In this way, the icons can be easily created as well as

operated by user's choice.
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6.9.4. How to Open the Windows (Operating System)

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

should be noted that only one operating system can be used at a time.

For example, if Windows XP and Windows-7 have been installed on a
computer then only one operating system can be used at a time (it depends

upon auser's choice).

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

Figure-6.18: Starting Computer
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1. Simply power on “computer” (as mentioned above in section “How to

starta System”).

2. 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. [t will simply start to open. Go to next step simply.

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

above step and just go to the next step.

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

“user-account” icon.

User-Name

" Windows 7

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)

Let us consider 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).

Figure-6.20: Shut-down Operating System

After that the windows will be safely closed.

6.10. Using Elementary Job Commands

Itincludes different job commands which are explained below:

6.10.1. Create a File

Each file is basically given a file-name (i.e. some common file-name) and

extension such as:
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doc: Word Document
txt: Text File

xls: Excel Spreadsheet
htm or html: HTML File

ppt: Power Point Presentation etc.

YV V. V V V

As the MS Word is an application package used to create official/personal

documents. So let us see the procedure of creating a file in MS-Word:

Note: Microsoft Office should be installed in order to take a start.
1. First of all, click start menu (start button) then a list of different

options will be opened. Choose an option “All Programs”.

Figure-6.21: Choose an option “All Programs”

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

word file.

Figure-6.23: Click “Microsoft Office Word”
166



4.  Simple write/type something on this file. Then after completion,

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

Figure-6.24: A Word File

6.10.2. SaveaFile
The following is the basic procedure of saving a file in the MS-Word:

1. Justclick 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.
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Figure-6.25: Click an Option “Save”
2. Any path can be 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).
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Figure-6.26: How to give a Path
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3.  Thenjustgiveafilenamee.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 any

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

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 changed where you have saved it.

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

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 left
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Corner of the file (just along with office button). Then

simply close this file. The file will be saved safely.

ey Poge Layes Retererer  Momngs Revew  View -
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Cnptosa 2 ot Jf Paagragn ) e IRt lonng

save them theve are two options to save this file such as

» Jum click on the save button (which dhows o the spper left comer of the file (unt
along with office buttcn)) Then simply close this file. The file will be saved
safely

» Otherwise click  button (Office Button) o the uppes left comner of the file Then
ick 2 option “Save” and then simply close the file The file will be saved
sstcmatically on the same place

Oune can also save an existing file on some other place For this parpose, just click the

same button (Office Button) on the upper left comer of the file. Then click an option

“Save Ay, by dlicking this option,  dialog box will be opened where you will give

another path 10 save this file

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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Click on the Save Bunon

» Oherwise dlick a buttcn (Office Batton) on the wper left coener of the file Then
click an option “Save” and Bhen simply close the file The fle will be saved
automatically ca the same place

One can also save an existing file on some acher place. For this purpose. jus cick the

same beston (Office Button) on the spper Jeft comer of the file Then dlick an option

Save As”, by clicking this opticn, & dislog bex will be cpened where you will give

anceher path 10 save this e

Nete: Any cther path can be chosen easily ¢ g Local Disk (E ) from this dialog box,

Figure-6.29: Click an option “Save”
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3. One can also save an existing file on some other place. For this

purpose, just click the same button (Office Button) on the upper

left corner of the file. Then click an option “Save As”, by clicking

this option, a dialog box will be opened where you will give

another path to save this file.
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“Suve Ay”, by chcking this option, & dislog bex will be epened where you will give
another pach to save thus flle

Note: Any other puth cas be choses ensdly ¢ ¢ Local Disk (E ) fromn this Sulog bex,
(On the left hand side of this dalog box, 2 scvelling vertical bar will be seen One cn
screll thes bar by hooung any other parh for saving this file)

Then poess “Save” button (hen this word flle will be saved sstomatically on that
sdected path) After that, the wer can modify this fle & any tine Oue can dse
romime b file fow it reemrwre sedt foilom e mevt @on helom

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).
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6.10.4.

g Local Disk (E ) from thin disleg bex,
» scrolling vertical bar will be sem Oue can

Jor saving this flle)

. / d G il be sved snomatically on that

sddected peh) After that, the user can modify s flle & any Sme One can v
remame s fle for Das pragrose st Tl the nent dep helow

S04 Remaming s File

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 a File

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

Desktop).
Right-click the file.
Choose an option “Rename”.

The file name will be highlighted in blue then ready to be

retyped.

172



Figure-6.32: Renaming a File

5. Type a new file name and then press Enter.

6. The file is “renamed”.

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

below.

6.10.5. Delete a File

1. First locate your file (As in the above case, the file is basically

located on the Desktop).

2. Right-click the file icon.

3. Chooseanoption “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?”.

Figure-6.34: A “Delete File” Dialog Box
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5. Choose Yes, if you want to delete this file.
6. 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 Recylcle

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

“Areyou 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.

Justclick that option then the line will seem to be blinked.
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"% ) Computer »

A £
Organize v System properties Uninstall or change a program Map network drive Open Control Panel -3 @
T Favorites 4 Hard Disk Drives (3)
M Desktop Local Disk (C:) Local Disk (D:) Local Disk (E:)
Downloads &/ —— = [ <
28.1 GB free of 48.8 GB W 108 GB free of 200 GB W 208 GE free of 208 GB
4 RecentPlaces

4 Devices with Removable Storage (2)

4 Libraries A DVD RW Drive (F:) May 02 2012 INEW VOLUME (G:)

~
¢ Documents - - C e——
S 149 GB free of 3.71 GB

IHl 668 1B free d SPace fr
& Music L€ oV KT

& Pictures

B videos

& Homegroup

1% Computer
&, Local Disk ()
s Local Disk (D:)
s Local Disk (E)
{* DVD RW Drive (F) M
= NEW VOLUME (G:)

€ Network

WORKGROUP Memory: 4.00 GB
Intel(R) Core(TM) i5-24...

h AIOU-PC Workgr
.- [

Figure-6.35: Find a File
4.  Justwrite aname of file which you want to search.

5. 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.  Onecan easily 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

following steps:

1. Right click on desktop (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”.

3. Afterclicking this option, anew connected dialog box will be
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opened. Choose an option “Folder”.

4. By clicking this, a folder will be made and highlighted in blue
color with the default name ‘“New folder” then ready to be

retyped.

5. Typeanew folder name and then press Enter.

Downloads t/"’h/ My Music
|
View > ‘ i
™M deos
| Arrange Icons By > J y Vi
Refresh
Undo Move Ctri+Z
New »
Properties @ Shortcut
£2) Microsoft Office Access Database
ﬁ Briefcase

8 Bitmap Image

9] Microsoft Office Word Document

&3] Microsoft Office PowerPoint Presentation
[E] Text Document

e) Wave Sound

£51] Microsoft Office Excel Worksheet

Figure-6.36: Create and Operate a Folder

6. Thefolderis created and ready to use/operate.

In order to 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

requirements. 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-Colour

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 calendar 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.

Date and Time n

Monday, October 22, 2012 Date and Time  Additional Clocks | Internet Time

4 October 2012 4

Su Mo Tu We Th Fr Sa
30 1 2 3 4 5 6
7 8 910 11 12 13
14 15 16 17 18 19 20
2 [2]23 24 25 26 27
2829 3 31 1 2 3
4 5 6 7 8 910

Date:

‘J‘ g \/ Monday, October 22, 2012

Time:
1:49:05 PM

— [ & Change date and time... l

Time zone

(UTC-07:00) Mountain Time (US & Canada)

Change time zone...

Daylight Saving Time ends on Sunday, November 4, 2012 at 2:00 AM. The
. clock is set to go back 1 hour at that time.
han m in
! Notify me when the clock changes

Figure-6.37: Change Date and Time
3. By clicking this, another window will be opened, here one can

easily adjust date and time. Then press Ok button (Two times).
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Date and Time Settings

Set the date and time:

Date: Time:

B oacber202 [

Su Mo Tu We Th Fr Sa
S ———
7 8 9 10 11 12 13
14 15 16 17 18 19 20
1[323]123 24 25 26 27
28 29 30 31 1 2 3
4 S 6 7 8 9 10

han lendar in

oK Cancel

Figure-6.38: Adjust Date and Time

4.  The date and time will be changed quickly as shown on desktop's

lower right corner.

There are different ways of changing the color of desktop in Windows-7. An
easy way is being described below in order to change the desktop

background color:

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

options will be opened.

2. Choose an option “Control Panel” then another window with

different options will be opened.
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122 Microsoft Office Word 2007

1
23 Microsoft Office Excel 2007 »

Q-
B o
:‘/ Paint »

B kemote Desktop Comnectin >
_1 Notepad »

i Getting storted »
- Connect to a Projector
@ Corel CAPTURE 12

> AllPrograms

Defautt Programs

Help and Support

L ———

¥ Coreioraw 12 ..

Figure-6.39: Change the Color of Desktop
3. One can see here an option “Appearance and Personalization”.
There are different sub-options which will be seen easily. In these

sub-options, just click an option “Change Desktop Background”.

Then another window will be opened.

3 » Control Panel »

kA £
Adjust your computer's settings Viewby: Category
System and Security User Accounts and Family Safety
U8 Fevewsou compuers stotus %) Add or remove user accounts
Back up your computer ) Set up parental controls for any user
Find and fix problems.

Appearance and Personalization
Network and Internet % Change the theme
&l View network status and tasks Change desgtop background
. Choose homegroup and sharing options ion
/ Hardware and Sound

ﬂ' View devices and printers
Add a device

E=9  Programs

Uninstall a program

258PM |
11/7/2013

< %0

Figure-6.40: Change Desktop Background
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4.  In this window, just click “Picture Location” icon. Then some

options will be seen, just click an option “Solid Colors™.

» ContiolPael » » » o | b3 || Sewch Comti P p

Choose your desktop background

Cich 8 puchure to make £ your desking backgeound, or select meve than one pacture 12 Create & dhde hew

Pture locaton  Wengows Desitop Sackrounds . Select sl Coewr 84

T ET I
5 I e
EEanSs

Pature perten Change puctire every

a,m‘»(mw- » » 50 2
‘

Pt e peabcn gt pectne evary

Figure-6.42 : Solid Colors
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5. Many different color-icons will be shown here. You can choose
the color of your choice. Just click once on any color and press

“Save changes” button.

6.  Then the desktop color will be changed.

6.10.9.

The term short-cut means to do something within a short time period. There

Using Short-Cuts

are a lot of keys (which are generally referred as short-cut keys) can be used
in order to do different tasks. Some of the commonly used short-cut keys for

Windows-7 are described below:

Sr. No. | Short-Cut Keys Explanation
1. ALT+F4 Close the active item/Quit the active program
2. CTRL+A Select all
3. CTRL+ESC Display the Start menu
4. CTRL+V Paste
5. F1 Display Help in a dialog box
6. F10 Activate the menu bar in the active program
7. CTRL+X Cut
CTRL+Z Undo
9. SHIFT+F10 Display the shortcut menu for the selected item
10. ALT+SPACEBAR | Opens the shortcut menu for the active window
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6.10.10. Control Panel and its Usage

Control panel is basically a part of Microsoft-Windows which allows
computer-users to view, manipulate and control system settings such as
“System and Security”, “Network and Internet”, “Hardware and Sound”,

“Appearance and Personalization” as well as “Users Accounts” etc.

In order to use control panel, just follow the following steps:

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

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

Games

Computer

Control Panel k

Change settings and ¢
Devices and Printers

Default Programs
» All Programs Help and Support

“-7.»-.:':‘” programs and files wm

Figure-6.43: Control Panel

2. Then another window with different options will be opened. One
can easily view, manipulate and control the system settings from

there.
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&3\ )= » ControlPanel » Al Control Panel tems » 4] se o r)
Adjust your computer's settings Large i v

WV Action Center
@ Credential Manager
g

L] Devices and Printers

Fonts

Internet Options

"S>

Network and Sharing
Center

S
1

Phone and Modem

M RemoteApp and Desktop
& Connections

i Taskbar and Start Menu
W Windows Firewall

(

©

«
-

| Getting Started

Administrative Tools

Date and Time

Display @

Keyboard 552
Notification Area Icons &
Power Options K
Sound u

Troubleshooting £

Windows Update

] 6 AutoPlay

@ Default Programs

@ HomeGroup

= Desktop Gadgets

Flash Player

i Indexing Options

D v

Ease of Access Center

Location and Other

Sensors

Performance Information
Parental Controls B

and Tools

Recovery

nyour jnc Center

User Accounts (]

3&- Backup and Restore

Windows CardSpace

o3 color Management

31 Device Manager

J~ Folder Options

Intel(R) Graphics and
Media

P Mouse

B rersonalization
& Region and Language
B4 system

889 Wwindows Defender

Figure-6.44: Control the System Settings

In order to use these options, just click any option of your choice

e.g. choose an option “Programs and Features” as shown in the

above figure.

Just click it; another window with some other options will be

opened. One can view and understand this easily.

The above steps of “changing the color of desktop™ are a good practice

of control panel's usage.

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

Microsoft-Windows provides an easy way to view, manipulate and control

the system settings through control panel.
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6.10.11. Concept of Task Manager

The Windows task manager mainly provides information about all those
processes or programs which are currently running on a system. The users
can also access it by pressing (Ctrl + Alt + Delete). It displays the currently
running services as well as all those services which have stopped due to any

reason.
In order to view the task manager, just follow these following steps:

1. Write click on the task bar, a window will be opened. Just go to

“Start Task Manger” option.

Show windows stacked
Show windows side by side
Show the desktop

Task Manager

v Lock the taskbar
Properties

Figure-6.45: Start Task Manger

2. By clicking this, another window will be opened whose name is

“Windows Task Manger”
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3. Hereone can get the information about different things such as:
Applications

Processes

Services

Performance

Networking

VvV V V V V V

Users

File Options View Help

| Applications | Processes | Services | Performance | Networking | Users |

Image Name User Name CPU Memory (... ‘:
WINWORD.EXE Shahza... 00 61,816K |
taskmgr.exe Shahza... 00 2,656 K

y PCPerformer.exe Shahza... 00 3,988K
taskeng.exe Shahza... 00 1,740K |=
esc2.exe Shahza... 00 4,364K
taskhost.exe Shahza... 00 2,172K
FacebookMessenger.exe Shahza... 00 54,892K
SSScheduler.exe Shahza... 00 1,320K |
Skype.exe Shahza... 00 61,184K

. update_checker.exe Shahza... 00 2,016K
FacebookUpdate.exe Shahza... 00 940 K
4zbrmon.exe Shahza... 00 1,300K
Sqbrmon.exe Shahza... 00 1,304K
msseces.exe Shahza... 00 4,016K «

" < | m | »

[ 4y Show processes from all users ] [ End Process ]
! Processes: 61 CPU Usage: 5% Physical Memory: 35%
. A

Figure-6.46: Windows Task Manger

It also provides information about general status of a system. It is basically

used to terminate a process or a program.

186



6.10.12. Setting Up Network Connection

The purpose of setting up network connection is to use internet. To setup a
“Network Connection” using ‘“Network and Sharing Center” in Windows 7,

follow the following steps:

1. Click “Start button” to view the ’Start Menu” and then choose

an option “Control Panel” as shown in the following image.

J2Z ' Microsoft Office Word 2007

=
|3 Microsoft Office Excel 2007 >

Q-
‘J Calculator

>
.‘/‘ Paint »
*,« Remote Desktop Connection »
" Notepad »

l‘ Getting Started »

- Connect to a Projector
ﬁ Corel CAPTURE 12

> AllPrograms

G Al Control Panel L. | ¥ 43 'CorelDRAW 12 ..

Figure-6.47: Start Menu
2. The“Control Panel” window opens up. Then click an option

“Network and Internet”.
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Adjust your computer’s settings View by:  Category

System and Secunty
,,a Reveew your computer's status

Back up ye omputer

User Accounts and Family Safety
” Add or remove vier accounts

” Set up parental controls for amy user
find and fu problems

Network and Internet
tl View network status and tasks

- Checie homegroup and shanng optcnd

Change the theme
Change desitop background

Adput screen resciution

Hardware and Sound

ﬁ‘ View devices and ponters
Add » devce

2 ) Ease of Access
1 Programs Let Windows suggest settrgs
.‘/ Urenstall 2 peogram Optence visual daplay

Figure-6.48: Network and Internet

Clock, Language, and Region

Change keyboards or other nput methods

. Appearance and Personalization
- I

3. Thenclick another option “Network and Sharing Center”.

' » ControlPanel » Networkand Intemet »

S ‘l'ln Network and Sharing Center

System and Securty . Viewnetwork status andtasks ~ Connecttoanetwork  View network computers and devices
Add 2 wireless device to the network

o Network and Internet
Hardware and Sound

Programs

. .
User Accounts and Family e Inemet Options ) |
Sofety #=] Changeyourhomepage = Manage browser add-ons ~ Delete browsing history and coolies

Appearance and
Personaization

Clock, Language, and Region
Ease of Access

HomeGroup

Choose homegroup and sharing options

Figure-6.49: Network and Sharing Center

4.  Afterthatjustclick “Setup anew connection or network™.

188



G@ l:‘,: » Control Panel » All Control Panel tems » Network and Sharing Center

Control Panel Home . . . . .
View your basic network information and set up connections

Change adapter settings bk o See full map
hi hari
< e acvanced shanpg AIOU-PC aiou.edu.pk Internet
settings .
(This computer)
View your active networks Connect or disconnect
. Access type: Internet
edu.pk HomeGroup: Ready to create
t Home network P y

Connections: § Local Area Connection

Change your networking settings

t. Set up a new connection or network
e

Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.

'§. Connect to a network
Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.

Choose homegroup and sharing options

&

Access files and printers located on other network computers, or change sharing settings.

Troubleshoot problems

&

Diagnose and repair network p , or get ing information.

Figure-6.50: Set up a New Connection or Network

5. Another window will be opened then click “Connect to

Internet”. Then press “Next”.

o 2
& ' Set Up a Connection or Network
Choose a connection option
Connect to the Internet
Set up a wireless, broadband, or dial-up connection to the Internet.
Set up 3 new network
<ag, Configure a new router or access point
Connect to a workplace
Set up a dial-up or VPN connection to your workplace
/% Setup a dial-up connection
“ Connect to the Internet using a dial-up connection
. >

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

amessage

“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 below:

0. If internet facility is not available on your system then after step 5
you will find a window with this message “How do you want to
connect?” Here one can find different options such as Wireless or

Broadband etc.

7. Select any one option like Broadband.

8. After selecting this option, you will enter a user name and

password (which you will get from “Internet Service Provider

(ISP)”).

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

window looks like the below image:
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ol Panel » All Control Panel Rems » Network and Sharing Center w49 [ Search Controt Pane )

View your basic network information and set up connections
) o
S = v
o @
) @ Comectiohelntemet
The connection to the Internet is ready to use
‘ ! 0
To connect to the internet nest time, left-click the network icon in
he taskbar and chek the Comnection you just crested.

- O« e] T

Figure-6.52: Connecting Internet

10. After that you can close the above window and simply go to your

internet browser and use internet easily.

6.10.13. IP-Setting

An IP address (Internet Protocol address) is a numerical label. It is basically

assigned to each computer which is being participated in a computer-network

(that uses the “Internet Protocol” for communication). In order to assign an
IP-address to a system (with an operating system “Windows-7"), just follow

the following steps:

1.  Click “Start button” to view the ”’Start Menu” and then choose

an option “Control Panel”.

191



1’ Getting Started

e Windows Media Center

PC.BHARTI
Sticky Notes

=4
‘% Snipping Tool
——

/’ Calculator

4
Y Paint

Documents
Pictures
Music
Games
Computer
WA L e—
Default Programs
Devices and Printers

All Programs Help and Support

PR .. O
Figure-6.53: Control Panel

2. The“Control Panel” window opens up. Then click an option

“Network and Internet”.

Adjust your computer’s settings ew b ategory ¥

System and Security
9 Review your ster's statu

oblems

Appearance and Personalization

v Network and Internet
Hardware and Sound

{ . Clock, Language, and Region

Ad vice

Ease of Access
=~ Programs @ ot dou t sett

Figure-6.54: Network and Internet

3. Thenclick another option “Network and Sharing Center”.
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I!’! » Contrel Panel » Network and Internet »

Control Paned Home

Network and Sharing Center

System and Security View network statu sks  Conmect to 8 network View network computers and dences
Add 3 wireless devi e network
* Network and Internet
= HomeGroup
@ Choose homegroup and shanng cptions
Programs
N oty ond “. Internet Options
Safety y 9=] Change your homepage  Manage browser add-ons  Delete browsing hatory and cookies
Appearance and
Pericnalization
Clock, Language, and Region
Ease of Access

Figure-6.55: Network and Sharing Center

4.  Thenclick an option “Local Area Connection”.

View your basic network information and set up connections

& & 0 See full map

SHAHZADAHMAD-PC aiou.edu.pk Internet
(This computer)
View your active networks Connect or disconnect
, aiou.edu.pk Accesstype __Internet

Work network Connections: [§ Local Area Connection

Flhccnnciniie mobiadinn cabdinne

Figure-6.56: Local Area Connection

b

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

Connection
IPv4 Connectivity: Internet
IPv6 Connectivity: No Internet access
Media State: Enabled
00:31:36
100.0 Mbps

g
"

Activity
Sent —— k! ~—— Received
Bytes: 595,465 | 647,858

[ % Propertes ||| #iosabe | [ Diognose |

Figure-6.57: Properties
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6.  Another window will be opened then select an option “Internet
Protocol Version 4 (TCP/IPv4)” and press button “Properties”.

After that another window will be opened immediately.

; Local Area Connection Properties X

Networking
Connect using:
& Intel(R) 82579LM Gigabit Network Connection

This connection uses the following tems:

¥ 9% Cient for Microsoft Networks

v QoS Packet Scheduler

Fie and Prnter Sharning for Microsoft Networks

-4 Intemet Protocol Version 6 (TCP/IPv6)
-+ Intemet Protocol Version 4 (TCP/1Pv4)
-4. Link-Layer Topology Discovery Mapper 1/O Driver
4. Link-Layer Topology Discovery Responder

< &[xlx x

[ Install... ] Uninstall Propenties

Figure-6.58: Internet Protocol

7. Hereyouwill find two options which are described below:

» “Obtain an IP address automatically”. Select this option and
then press button “OK”. Your system will automatically get

an IP address and you will be able to use internet.
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4 B
Internet Protocol Version 4 (TCP/IPvd) Properties 2 ||

General | Alternate Configuration |

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

| @ Obtain an IP address automatically |
"1 Use the following IP address:

@ Obtain DNS server address automatically

") Use the following DNS server addresses:

Validate settings upon exit

[ OK ][ Cancel ]

Figure-6.59: Obtain an IP Address Automatically

> On the other hand if you will select the second option “Use

the following IP address”. Then you will give the following

information (which you will get from “Internet Service

Provider (ISP)”):

[P address

Subnet mask

Default gateway
Preferred DNS server
Alternate DNS server

Y V. V VYV V
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Internet Protocol Version 4 (TCP/IPvd) Properties ? =

| General
You can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an IP address automatically
[® Use the following 1P address: |
| 1P address: . . . |
| Subnet mask:

| Default gateway: . . . |

Obtain DNS server address automatically

|® Use the following DNS server addresses: |

[ Preferred DNS server: . . . l
| Alternate DNS server: . . . |
ekt st oon e

—> o | coen )

Figure-6.60: Use the following IP Address

After giving this information, just press “OK” and close all other windows.

Now you will be able to use internet.

6.11. Self-Assessment Questions

Q.No.l. What is meant by operating system? Define it in detail with the

help of different examples.

Q.No.2. Explainthe different functions of an operating system.

Q.No.3. Write anote on the following topics:
*  Process Management
*  Simulation and Modeling
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6.12.

=  Popular Operating Systems
= System Performance Measures

=  Network Connection and [P-Setting

Q.No.4. Define system performance measures & process management

tools.

Self-Assessment Activities

1. Identify the most common functionality of windows XP.

2.  Compare features of a windows operating system installed on your
computer, with at least two other operating systems which you have

studied in this unit.

3. The major and positive influences of computer can be seen in many
different fields/areas such as education, business, training and health

etc. Explain it in detail with the help of different examples?

4.  Explainthe “Microsoft Windows Practice” in detail.
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DATA COMMUNICATION AND
NETWORKING

7.1 Introduction:

The rapid growth of the technology has enhanced the role of data communications
in modern life. The knowledge of computer networks is now essential part of basic
information technology concepts. Therefore this unit has been included at the
bachelor level course. It covers fundamental view of the broad field of data

communications and network

7.2 Objectives:
After completing this unit, students should be able to:

e Learn the conceptual model and basic elements of data communication

system
o Differentiate between data transmission mode and data transmission forms.
e Understand different type of data transmission media
e [earnbasic concepts of computer networks
e Haveaknowledge of switching and routing techniques

e Understand concept of OSI layer model
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7.3 Data Communication

Data communication is the flow of electronic data among two nodes (computers

and other devices) through communication media.

In order to manage the communication, the nodes must be part of communication
system and linked with each other via some media like cables or microwave.
Furthermore the data communication software is used to transfer data from one

node to another.

Figure-7.1: Data Communication

The communication system is governed by three fundamental principles that

include deliver, accuracy, and timeliness.

1. Delivery: The system must carry data to the correct end or
destination. Data must be received by the correct recipient

(device/user).

2. Accuracy: The system must deliver the data with accuracy. The
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altered or incomplete data is unusable, therefore it should be accurate as per

sending format.

3. Timeliness: The system must deliver data in time. Late delivery of data

may not be effective; therefore time delivery should be achieved.

7.4  Basic Elements of Communication System:

The following five basic elements are required for any communication system.

1. Message: Message is the information that is communicated over the

communication system. It includes text, audio, video and images.

2. Sender: The node that is used for transferring data is called
transmitter, source or sender. In recent digital communication system,

the source is mostly a computer or amobile device.

3. Medium: Medium is the pathway through which data is sent from one
point to another. If the receiver and transmitter are within a building, a
wire can connect them. If they are located at different locations, they

may be connected through telephone lines, fiber optics or microwaves.

4. Receiver: The node that receives the data is called receiver. The

receiver can be a computer, mobile device or a printer.

5. Protocols: Aprotocolissetofrules which govern the data
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transmission between sender and receiver. Without protocol the
information is useless for the receiver as a person understanding only
Urdu cannot understand English messages. Therefore messages sent
over through communication protocols can only be understood by the

receiver.

Medium

\'4

Sender Receiver

Sends message via protocol

Figure-7.2: Elements of Communication System
7.5 Data Representations Forms:
Different kind of information can be sent over through a communication

channel. It includes the following:

1. Text and Numbers

Text and numbers are sequence of bits (0s or 1s). They are represented
by a set of bit patterns called code. The code is sent over the

communication channel from a sender to areceiver

2. Images

Images are also characterized by special bit patterns. It is comprised of
matrix of pixels (picture elements). The size of image is larger than that
of text and numbers therefore data transmission speed is important for

reliable and fast delivery of images.
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3. Audio and Video

Audio refers to the recording or broadcasting of music or sound and
video refers to the recording or broadcasting of a movie or picture. They

both are also sent over the communication system.

7.6 Data Transmission Modes:

There are three modes of data communication simplex, half-duplex, or full-duplex.

7.6.1 Simplex Mode

In a simplex connection, the data flows only in one direction, from the
source to the destination. This type of transmission is used when data do not
need to flow in both directions. For example, the instructions flow from your
key board to CPU and from CPU to printer. Another important example is

the television and radio transmission.

\ 4

Sender Receiver

Figure-7.3: Simplex

7.6.2 Half-duplex

In half-duplex the data flows in both directions but one at the same time. It
means that data can be either sent or received in turn-wise. If a device is
receiving data then it cannot sent any data at the receiving time. Walkie-
talkie is an example of half duplex where a user ends his transmissions with
announcements of "over" to prevent overlap and facilitate other to talk.

Surfing on Internet is also an example of half-duplex, as a client issues a
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request for a web document and server sends the document before the client

issues another request.

Two ways

A\ 4

Sender Receiver
Not at same time

Figure-7.4: Half-duplex
7.6.3. Full-duplex

In full-duplex the data flows in both directions at the same time. Each node
can thus transmit and receive the data simultaneously. Telephones are
common examples of full-duplex devices. They allow both users to hear

each other and talk at the same time.

Two ways

\ 4

Sender Receiver
At same time

Figure-7.5: Full duplex

7.7 DataTransmission Speed:

Data Transmission speed is measured in bandwidth. It is a measure of the amount of
data transferred through a network over a given amount of time. It is also called data

transfer rate or baud and expressed in bits per second (bps).

Abit s the unit of information that is stored and processed by computers; it is either
0 or 1. A data transmission speed of 100 baud means 100 bit are transferred in one
unit of time. All transmitted signals have a certain bandwidth, as do the receiving

systems.
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7.8 Data Transmission Forms:

There are two forms of data transmission i.e. Analog and Digital.

7.8.1 Analog Transmission

Analog is the transmission of data in a continuous wave form. Analog
signals are represented by continuous signals which reflect the time varying
quantities over a time interval. The human voice is an example of analog
data. When someone talks, an analog wave is created in the air medium. The
voice can be captured by a microphone and transformed to an analog signal.
The outputs of many sensors, such as temperature and pressure sensors, are
also examples of analog data. Analog signals are represented by continuous
range of values as shown in the following figure.

B

Voltage

Time

Figure-7.6: Analog Transmission

7.8.2 Digital Transmission:

Digital is the transmission of data using distinct on and off electrical states.
As you can switch on or off your light the data bit can have values 0 or 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
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digital signal where it is transferred from one computer to other. At the
receiving end it is again converted into analog signal. Digital signals are

represented by discrete or discontinuous values as shown in the figure.

Figure-7.7: Digital Transmission

7.9 Data Transmission Media:

Data Transmission Media is the pathway used to carry a communication
signal from one system to another. It is the means of communication from

sender to receiver. There are two types of transmission media:
»  Guided Media: Use a physical path for communication
»  Un-guided-Media: Does not require any physical path for

communication

7.9.1 Guided Media:

Guided Transmission media is based on a cabling mechanism that direct the
signals of data transmission along a specific path. The data signals are

dependent upon the physical characteristics of the medium; therefore it is

also called bound media.

There are three basic types of Guided Media:
7.9.1.1 Twisted Pair
7.9.1.2 Coaxial Cable
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7.9.1.3 Optical Fiber

7.9.1.1 Twisted Pair Wire:

Twisted Pair is a couple of copper wires, twisted together and enfolded with
a plastic coating. Each pair consists of two wires used for the positive data

signal and negative data signal.

- < m >Conducmrs

Figure 7.8: Twisted Pair
One wire carries the signal while the other provides the ground reference.
The difference between the two is used by the receiver. If a noise appears on
one wire it also emerges on the other. However the twisting maintains the
balance and reduces the distortion among the cable. It also decreases the
tendency of the cable to give out radio frequency noise due to nearby cables

and electronic components. There are two kinds of twisted pair wire:

° Shielded Twisted Pair
° Unshielded Twisted Pair

° Shielded Twisted Pair:

Shielded Twisted Pair cable is composed of two cables, twisted with
each other and enclosed in a foil cover and woven copper shielding.
STP cable uses shields to reduce outside interference. It is more

secure cable since it keeps the signal from leaking out fromit.
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Plastic Cover

Matel Shield

Figure-7.9: Shielded Twisted Pair

° Unshielded Twisted Pair:

Unshielded twisted-pair cable is not enclosed in any cover. UTP
cable is usually very flexible and is easy to use. However it can get
unnecessary interference and data from other cables and
networks. The other disadvantage is that the UTP while traveling
through it may leak to other nearby cables. UTP cables are used in

local telephone communications and short distances up to 1 km.

Plastic Cover

Figure-7.10: Un-shielded Twisted Pair

7.9.1.2 Coaxial Cable:

Coaxial cable like twisted pair is comprised of two conductors. However its

construction is slightly different as compared to coaxial cable. It consists of
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two cylinders; a hollow outer cylindrical conductor and an inner conductor.
The outer cylinder surrounds a single inner wire conductor and includes
physical channel that carries the signal. It is covered with a jacket or shield
The inner conductor is a solid dielectric material surrounded by regularly

spaced insulating rings..

COPPER
WIRE

INSULATION
COPPER MESH
QUTSIDE INSULATION

Figure-7.11: Coaxial Cable
A signal coaxial cable has a diameter which varies from 1 to 2.5 cm. Due to
protected construction; coaxial cable is much less vulnerable to interference
and crosstalk as compared to twisted pair. Coaxial cable can be used over

longer distance and support more stations on a common line than twisted

pair.

Coaxial cable is one of the most common types of flexible transmission
medium. Due to its flexibility it is used in wide variety of data transmission

applications. The most important of these includes:

e  Television Network
e  Long-Distance Telephone Communication

° Local Area Networks
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Coaxial cable is also effectively used in the scenarios where distance is short

and high data communication rate is required.

7.9.1.3 Optical Fibers:

An optical fiber is a slim, flexible and transparent medium for data
transmission. The optical fiber transports the data with very high speed by
converting electrical data signals into light signals and transmits it through a

thin glass fiber. These signals are re-converted into electrical signals.

The shape of optical fiber is like a cylinder that consists of three sections: the

core, cladding, and the jacket.

Core: Core is the inner most section which serves as light-carrying device.
Cladding: Cladding is the middle layer, which serves to detain the light to the
core. Jacket: Jacket is the outer layer which protects the core and cladding

from damage. It also serves as a "shock absorber" against crushing and other

environmental damages.

" Figure-7.12: Optical Fiber
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Some important features of optical fiber include the following:

1. Optical fiber provides protection against external electromagnetic

fields.

2. Optical fiber has low attenuation than coaxial cable or twisted

pair.
3. They are smaller in size and lighter in weight.

4.  They have greater capacity of data transmission.

Uses of optical fibers include the following:

1.  Optical fibers are used as light guides and imaging tools for

microscopic study and factory automations.
2. Optical fibers are used as lasers for surgeries in medical field.

3. Optical fibers are used to construct networks of different

topologies.

4.  Optical fibers provide high speed data transmission with

accuracy.

5. Broadcast/cable companies are using fiber optic cables for

wiring purposes.

7.9.2 Unguided Media:

Unguided media doesn't use any physical path between the two devices
communicating. It simply carries electromagnetic waves without using any

physical medium. Signals are normally broadcasted through the atmosphere
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and carry on to the receiving end. Important types of unguided media include

microwave systems and communication satellite.

7.9.2.1 Microwave Systems:

Microwaves are of high frequency radio signals that transmit data
through space. It is used to provide communication link when it is

unrealistic or too costly to install physical media.

Following are the types of Microwaves.

° Terrestrial Microwaves
° Satellite Microwaves

° Terrestrial Microwaves:

Terrestrial Microwaves are used to broadcast wireless signals across a
distance (few miles). The transmitter is a parabolic dish (shaped like a
bowl) and is mounted as high as possible to get the best frequency and
transmission. These waves cannot bend or pass through buildings and
hills therefore unblocked line of sight must be available between the
source and the receiver. Repeaters are also used at a distance of 25-30
km between transmitting and receiving stations. Both private networks

and common carriers can use terrestrial microwaves.

Terrestrial microwaves are used for both radio (voice) and television

transmission. It can also be used for closed-circuit television but short
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point-to-point connections between buildings will be needed for the

transmission to work.

° Satellite Microwaves:

Satellites are transponders (units that receive on one frequency
and retransmit on another) that are set in orbits directly over the
equator. Communication satellites are microwave relay stations

placed in space.

Satellite dishes are used to send the signals to the satellite where it
is again send back down to the receiver satellite. The uplink is the
transmitter of data to the satellite and the downlink is the receiver
of data. Uplinks and downlinks are also called Earth stations

because they are located on the Earth.

The communication satellite is a technological revolution in
modern data communication. They are used in different data

communication applications like:
1. Television distribution
ii.  Long-distance telephone communication

1.  Private commercial networks

Because of their broadcast nature, satellites are used to broadcast live

cricket matches and other sports programs and therefore extensively
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the

used throughout the world. Programs are transmitted to the satellite and
then broadcasted down to a number of stations. The stations distribute

programs to different destinations.

Satellite communication also provide one-to-one link between
telephone exchange networks. It provides an efficient and reliable way

to connect international trunks.

Another important use of satellite communication is its use in business
data applications for satellite. The total channel capacity of satellite is
divided into sub-channels and individual business users are given
access to it. They use special antennas and dishes to download the sub-

channel transmissions.

7.10 Switching Techniques:

A network is a connection of interlinked nodes. If there are more than two nodes
then one to one communication requires some complex arrangements. One
solution is to connect each node with the other but if there are large number of nodes

than this solution is not possible

A better solution is switching. A switch is a connecting device that links network
segments or network devices. Switches are also capable of building provisional
connections between two or more network nodes. Some of the nodes are connected

with the end systems. There are two important methods of switching i.e circuit
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switching and packet switching.

7.10.1 Circuit Switching:

In circuit switching a devoted channel (or circuit) is built during
transmission of data. In this method a physical path is created for a single
connection between two end-points in the network for the period of the

connection.

After the circuit or channel has been established, the data transfer takes
place. The transmission path is booked during the transfer of data and other
systems/devices cannot use it until the data transfer is completed and the
circuit is released. The most common example of a circuit-switched network
is the public telephone network like PTCL which provides telephone

services.

7.10.1.1 Advantages of Circuit Switching:
®  Thecircuit switching communication is efficient.
®  Thereareless chances of errors.

e [tisalsohighlyreliable.

7.10.1.2 Disadvantages:

e  Circuit switching requires a lot of formalities, during

formation of the circuit.
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e The bandwidth may be wasted, especially; when a user is

only listening, and not talking.

e  Thesetup ofthe channel may take longer time.

7.10.2  Packet Switching:

Packet switching is another communication method which divides data into
small size blocks called packets. The packets have different type of
transmitting data regardless of content, type, or structure. Each packet
contains a "header" which consists of routing information from source to

destination.

The same data path is shared among the users in a network due to division of
different data items into packets. The packets are also independent of each
other and therefore dedicated communication link is not required. This type
of communication between sender and receiver is also known as
connectionless. The example of packet switching includes Internet where
most of the applications transfer data via connectionless mode of

communication.

7.10.2.1 Advantages of Packet Switching
e  [tmakes efficientuse of network resources.
e [tcanmanage variable datarates.

e  [tcaneasily handle increase number of transactions.
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7.10.2.2 Disadvantages of Packet Switching
e [tisnotgood scheme for small data packages.

e The ordering of packets may alter during the transmission

and re-ordering may take more time.

7.11 Routing Techniques:

Routing is the process of transferring information from one location to another
across a network. It's also referred to as the procedure of selecting a path to send the
packets over a network. Routing is one of the most important features of the
Internet because it takes messages from one node to other. Each node receives

information and passes it to other until it reaches to its destination.

A router is a device that carries route to the routing process. It receives the packet
and forwards it 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 data structure of the available routes and their
conditions. The information is used to manipulate distance and cost algorithms in
order to determine the best route for a given packet. Two popularly used routing

techniques include source and hop by hop routing.

7.11.1  Source Routing:

Source routing is a technique that is used to specify the route of a packet
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through the network. In this routing technique, the source needs to pass
information along a specified way. Therefore the path through the network is
set by the source or a device. The device provides complete information
about the desired path to the network source. It is also assumed that packet
source is familiar with the design of the network and can indicate the optimal
path for the packet. Source routing can be used to troubleshoot a network and

increase the network performance.

7.11.2  Hop by Hop Routing:

In hop by hop routing, the source does not have all the information about the
destination. In this method each node along the path passes the information
packet only to the next node. The packet forwarding process keeps on
working until the final destination is reached. Hop by hop routing decisions

are based on channel availability and readiness of adjacent nodes.

7.12 Difference between Switching and Routing:

The switching method makes use of switches only. A switch acts as a connector
only, it receives packets and sends them directly. It connects one point of a network
to other turning it on and off as necessary. Switches work at layer 2 of the OSI model
(we will study OSImodel in next section). A switch examines the MAC address and
determines where a packet should be sent within the data link header of the packet,

where the MAC address is unique identifier for anode over a network. A switch
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maintains information about MAC address and related ports in database and uses it

to find next location.

The routing method makes use of routers. A router acts as a connector and a
scheduler and manages traffic of the network. It determines the optimal path
(shortest or fastest) in a network, and routes packets accordingly. A router makes
use of Network ID within the Network layer header to determine next destination of
the packet. The information about destination host is maintained in routing table.

The router makes use of this routing to determine the route to the destination host.

7.13 Network Topologies:

Network topology is the connection arrangement of the various links and nodes of a
computer network. It is the topological structure of a network that defines

configuration of cables, computers, and other peripherals.

The major types of network topologies include Star, Ring, Bus and Hybrid

topologies.

7.13.1  StarTopology:

Star Topology is the most general type of network arrangement that is used in
offices and homes. In Star topology, all the components of network are

connected to a connection device. This device is known as “hub”.

The communications take place via Hub, which acts as a common

connection
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device. All the data initiated by nodes passes through the Hub. The Hub
forwards it to the destination node. Hub also manages and controls the whole

network.

Figure-7.13: Star Topology

7.13.1.1 Advantages of a Star Topology:
1. The star topology is easy to install.
The wiring arrangement is also easy.
The transmission delays do not increase if anew node is added.
Ifany node fails, it does not affect the network

Itis easy to detect faults.

A

Addition and removal of parts is easy in star topology.
7.13.1.2 Disadvantages of a Star Topology

1. Startopology requires large cable length.
2. Ifthe hub goes down, the whole network will be blocked.
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7.13.2  RingTopology:

In a ring network; the nodes are attached with each other in a closed loop.
Each node has exactly two neighbors. The computers and devices connect
each other and complete the network. Each packet is initiated across the
circle and passes through all nodes until it reaches its final destination. Any
breaks in the connection loop might take down the entire network. Today,

the ring topology is seldom used.

=
Figure-7.14: Ring Topology

7.13.2.1 Advantages of a Ring Topology:
1. Thereisno central node for controlling the network.
2. Ringtopology is easy to install
3.  Thewiring arrangement is also easy.
4

It provides equal access to devices and not a single node

use all the bandwidth
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5. Itiseasytodetect faults.

6. Addingand removing node is also simple

7.13.2.2 Disadvantages of a Ring Topology

1. The transmission signals go in sequential order which

create delays.

2. A single break in cable can disturb the flow of whole

network

7.13.3  BusTopology:
Bus Topology is one of the most simple network topology. In bus topology

all the nodes are connected into a single cable. This central cable is the

backbone of the network and therefore it is known as the Bus. Every node

send and receive through this Bus.

——

.

Figure-7.15: Bus Topology
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7.13.3.1

7.13.4

Advantages of a Linear Bus Topology:
Itis easy to add anew node in bus topology.

Bus topology requires smaller cable length as compared to

star topology.
Itis also cheaper as compared to star topology.

It is suitable for small networks.

Disadvantages of a Bus Topology:

If main cable breaks the whole communication system

goes down.

All nodes should be capable to respond immediately

against messages.
The main cable requires terminators at both ends.

If the number of devices is increased it drops down the

efficiency of bus network.

It is not appropriate for networks with heavy amount of

traffic.

The security of bus network is low because all the nodes

receive the signals from the source.

Mesh Topology:

A mesh topology is made up of a network where each node is interconnected

with each other. It provides a one-to-one connection between devices on the

network. The arrangement of mesh technology is very expensive as

dedicated connections are required between every node of the network and it
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results in many redundant connections. The mesh topology is not frequently
used to develop media based computer networks. Therefore it is mostly used

in wireless networks.

Computer

Computer ' Computer
=
Computer Computer

Figure-7.16: Mesh Topology

7.13.4.1 Advantages of Mesh Topology
1. Mesh topology allows to send data from different devices
simultaneously.
If one of the nodes fails it does not affect the network.
3. Extension and alteration in mesh topology can be done

without disturbing the other nodes.
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7.13.4.2 Disadvantages of Mesh Topology

1. There are high chances of redundancy in many of the

network connections.

2. Overall cost of mesh network is high as compared to other
topologies.
3.  Set-up and maintenance of this topology is also very

difficult.

7.14 Types of Network:

A computer network connects two or more systems in order to exchange data and
information with each other. Computer Networks are classified into three broad

categoriesi.e. LAN, MAN and WAN.

7.14.1 Local Area Network (LAN):

A Local Area Network (LAN) is a connection network that connects group
of systems and devices with each other within a limited geographical area,
such as office or school. Most LANs connect personal computers and other
devices including printers; with each other. Each node in a LAN has its own
CPU and storage area. In addition, it has the access to the resources of other
nodes anywhere on the LAN. It allows the users to share sophisticated
devices, such as laser printers, data and other resources in LAN. They can
also communicate with each other, by sending messages and e-mails. LANs

are characterized by the following properties:
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1. They transfer data with very high speed.
ii.  They existin asmall geographical area.

iii.  The LAN technology is less expensive.

7.14.2  Metropolitan Area Network (MAN):
A MAN (Metropolitan Area Network) is a larger network than LAN and

usually covers several buildings and offices in the same city or area. It can
connect several nearby LANs to one another (over an area of up to a few

kilometers) at high speeds.

7.14.3  Wide Area Network (WAN):
A Wide Area Network (WAN) interconnects LANs and MANs. A WAN may

be located within a province or country, or it may be interconnected around
different parts of the world. WANs are characterized by the following

properties:

1. Theycanspaninanunrestricted geographical area.
ii.  They interconnect multiple LANs and MANSs.

iii. They are more complicated and complex than LANs and

MANES.
iv.  The WAN technology is expensive.
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7.15 Communication Protocol:

A computer network connects two or more nodes together to share data,
information and resources. Multiple networks are connected together to form a
grand network. Besides the cables, there are many processes that execute behind
the scene in order to run the network smoothly. However the smooth running of
network is governed by some standards and specifications. These standards and

specifications define set of rules for data communication and network.

A protocol is a set of rules and procedure that governs a process. A communication
protocol describes the rules and regulations for data transfer between nodes over a

network.

In a computer network, a communication protocol performs the following

functions.
1. Itdefinesthe size of data blocks/packets.
2. Itprovides numbering scheme of data packets.
3. Itprovides error and flow control.
4. It also defines mechanism of connection establishment and

termination.
5. Itmanages the data security.
6. Itmanages the data routing algorithms for delivery of data.

7. Italso manages the communication log information.

The communication networks use layered protocols to manage the communication.
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A layered protocol provides a conceptual framework to simplify the network
design by dividing it into functional layers. These functional layers take the
responsibility of data exchange in different forms and levels. Each protocol layer
has a defined functionality. A layer provides a communication interface to the next
higher protocol layer. It also conceal the details of the main physical network

infrastructure.

The most important network protocol is OSI.

7.6  Conceptof OSI Model:

The Open Systems Interconnection (OSI) is most commonly used protocol in
network communication. The OSI model was first released in 1984 by the
International Standards Organization (ISO). It describes the data transmission
procedure in the form of seven layers. It explains how information is sent through a
sender to a receiver and also describes different stages where information takes

different forms through the underlying architecture of seven layers.

The OSI model consists of seven layers, each corresponding to a specific network
function. The seven layers are Physical, Data Link, Network, Transport, Session,

Presentation and Application.
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Seven Layers of OSI

User

Transmit
Data

| Transport Layer |

| Network Layer [
\ J \ J

> Physical Link =

Figure-7.17: OSI Layers

7.16.1  Layer 1: Physical Layer

Physical layer is concerned with the bit stream that is transmitted over the
physical medium. It deals with electrical, mechanical and timing
specification of the interface and transmission medium. It also defines the

functional and procedural specifications of the medium.

The physical layer is hardware-specific and describes procedures and
functions for dealing hardware over the network. It also deals with physical
characteristics of medium, data rate, synchronization and line configuration

and physical topology of the network.

7.16.2  Layer2: Data Link Layer

The Data Link layer is responsible for transmission of data over the network.
It receives messages, from upper layers and assembles it into frames. Data
Link layer converts these frames into bits for transmission over the network.

It also receives the bit at the other end and reconverts it into the frames. The
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Data Link layer has other functions as well, such as physical addressing,

error, flow and access control for a single link between network nodes.

7.16.3  Layer 3: Network Layer

The network layer is responsible for delivery of messages from source to
destination. It deals with routing of messages by translating logical
addresses into physical addresses. It determines the path of the data on the
basis of network environment, urgency of service, and other factors. It also
manages traffic flow and associated problems on the network, such as

switching, routing and congestion of data.

The network layer handles the routing and packet filtration using the logical

addressing mechanism.
Transmit Receive
Data - User =" Data

Application layer

Presentation layer

Session layer

Transport layer
Network layer
Data link layer

Physical layer

I

Physical Link
Figure-7.18: OSI Reference Model
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7.16.4  Layer 4: Transport Layer

The Transport Layer receives messages from session layer and divides it in
the form of packets. It submits the packets to network layer for transmission
over the network. At the receiving node, it re-sequences the message by
reassembling the packet segments. The transport layer ensures end to end
delivery of packets and sequenced and ensures error delivery without losses

or duplications.

The Transport Layer facilitate the upper but hiding the complexities of
network operation from them. It also manages connection, flow and error
control. It uses acknowledgment to manage source to destination flow

control.

7.16.5 Layer5: Session Layer

The Session Layer manages dialogues between two computers. It looks after
identification of names and security parameters that are required by
applications to communicate with each other. The session layer insert
checkpoints in the data flow to synchronize the data stream. The

checkpoints break the data into smaller groups for error detection.

The Session Layer also incorporates protocols to resume dialogues that have

been interrupted.
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7.16.6  Layer 6: Presentation Layer

The Presentation Layer looks after syntax (grammatical rules) and
semantics of information needed for communication between two nodes. It
defines the data and display format required to exchange information among
network computers. The Presentation layer also handles the data formatting

details, such as data encryption and data compression.

7.16.7 Layer 7: Application Layer

The Application Layer of the OSI reference model enables the user to access
the network. It is concerned with providing user interfaces and services on
the network, like file services, print and email services, and database

services.

7.16.8 Network Interface Card:

Network Interface Card is a hardware device that physically makes the
connection between the computer and the network cable. It is a printed
circuit board that is installed on the expansion slot of the computer. It also
provides a port to connect the network cable. The important functions of

NIC are to:

1.  Send the data to another host

2. Receive the incoming data and translate it into machine

language
3. Prepare data from the computer for the network cable.
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4.

Control the flow of data.

Figure-7.19: Network Interface Card

7.17 Self Assessment Questions:

Q.No.l1.

Q.No.2.

Q.No.3.

Q.No.4.

Q.No.5.

Q.No.6.

Identify basic elements of a communication system.

Differentiate between Simplex, Half Duplex and Full Duplex.

How speed of data transmission is measured?

What are important types of communication media? Differentiate

between analog and digital transmission.

Differentiate between LAN and WAN. Also describe their

features.

Explain different types of network topologies with their

characteristics.
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Q.No.7. Explainthe difference between Switching and Routing.

Q.No.8. Describe the basic concepts of OSI reference model.

7.18 Self AssessmentActivities:

Visit IT department of any office or a company. Study the network architecture.

Prepare a briefreport.

Surfthe Internet and explore mobile device communication standards.
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MULTIMEDIA

8.1. Introduction

This unit mainly covers the basic concept of multimedia. It describes different
multimedia components which enable readers how to use these components. It also
describes various multimedia applications which help readers to understand the

importance of multimedia.

8.2.  Objectives

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

e Describe the basic concept of multimedia
e Explore the importance of multimedia
e Identify and use various multimedia components

e Identify and use different multimedia applications
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8.3. Introduction

Newspaper was the first and foremost mass-communication medium in order to
employ multimedia because it mainly used text, images or graphics. It was the
major source of information for the people. Afterwards, motion pictures, radio and
television were the major and significant new media till 20" century. These entire
new media brought audio and video respectively and changed the whole world of

mass-communication.

The integration (mixing) of all these media leads towards the creation of
multimedia where text, images, graphics, audio and video are the major
components. The term multimedia is derived from two different terms “multi” and
“medium”. Medium is usually defined as a distribution tool used to present or
deliver/distribute information. Therefore multimedia can be defined as a

combination of multiple media used to deliver information to the users digitally.

A figure named as “Overview of Multimedia” shows the history of multimedia

briefly:

TELEVSION

Audio/Vedio

—

— ‘

Figure-8.1: Overview of Multimedia
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In order to fully understand the meaning of multimedia, the basic definitions,

concept and examples of multimedia with illustrations are described below:

Multimedia is a field or a system concerned with computer-controlled
integration/combination of text, animation, graphics, audio, video, images and any
other form of media which can represent, store, transmit and process all
information digitally. It can be said that multimedia generally means that computer
information can represent through animations, audio and video in addition to other

traditional medium such as text, graphics and images.

A figure named as “Multimedia: The Integration of Various Forms of Media”

shows this conceptin a clear way:

Animation

Figure-8.2: Multimedia: The Integration of Various Forms of Media
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Various forms of multimedia mostly require huge disk space. In this regard,

Compact Disks (CDs) and DVDs can be considered some good examples of

multimedia because they mainly store information/data.

There are many examples of multimedia showing its importance and significance

easily such as:

84.

8.3.1. Multimedia Presentation

A presentation which involves audio or video clips as well as animations can
be considered a pure multimedia presentation. These type of presentations
put very positive impact on audience because with the help of audio and
video clips, a presenter can present well and a viewer can understand the

presentation easily.

8.3.2. Multimedia Software

Educational software involves text, audio, video and animation also called
multimedia software. These types of software can help learners (students) to
learn easily and improve their learning skills regarding their education.
Multimedia CDs are the best examples where instructions are integrated

through the form of text, images, audio, video, animations and graphics.

Multimedia System

A multimedia system is capable of representing multimedia information digitally

and is characterized by storing, processing, generating and manipulating

multimedia data/information or components.
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8.4.1.  Characteristics of a Multimedia-System

There are four main characteristics of a multimedia system as given below:
1) Themultimedia-systems should be integrated.
2) A multimedia-system must be computer-controlled.

3) The information which these systems handle should be

represented digitally.

4) The interface towards final presentation of medium

should be typically interactive.

A figure named as “Characteristics of a Multimedia System” shows this

concept simply:

Integrated

Characteristics

Computer Multimedia Represented

Controlled Digitally

System

Figure-8.3: Characteristics of a Multimedia System
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Without these characteristics, a multimedia application can't be effective,
valuable or user friendly. In order to make the multimedia application

valuable, these characteristics should be included in it.

There are lots of different fields where multimedia applications are being in
use such as business, education, entertainment, home or public places etc.
These fields alongside their different areas where multimedia applications

play an essential part are described below:

> Business

o  Sales or marketing presentations

o  Trade show production 2
o  Staff training applications IMP ORTANCE OF
> Education MULTIMEDI =
o  Courseware EDUCATION
o  Simulations ‘g r—"
Entertainmen

o  E-Learning/Distance Learning

>  Entertainment
public Places
o Games

o Interactive Movies

o  Video on demand (Online)
» Home

o  Television

o  Satellite TV

o  Mobile Phone
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> Public Places
o) Information Kiosk

e Smart Cards

8.5. Examples of Multimedia

There are many examples of multimedia applications where multimedia plays an

important part and provides a lot of benefits (such as):

8.5.1. Multimedia Courseware

Multimedia Courseware is an important application of multimedia which is

capable of:

1) Improving the learning skills of learners.

2) Enhancing their knowledge regarding

their education.

The learners can easily understand the different
concepts because of multimedia contents. Overall, it simply leads towards

better educational results.

8.5.2. World Wide Web (www)

World Wide Web is commonly abbreviated by www. It has become one of

the most important applications of multimedia.
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There are many important features of World Wide Web such as:

1) The uers can easily gain precise
knowledge by using world wide

web.

2) It provides any required

information instantly.

3) TItiseasilyaccessible etc.

8.5.3. Electronic Newspapers/Magazines

The electronic newspaper or magazine is the highly popular multimedia

application. It is widely famous among the people of all ages.

It contains many features such as:

1) It is one and only one mass communication media which

provides current information.

2) It always keeps people up-to-date
with the fresh news related to all

over the country plus abroad.

3) Itisareusable, refreshable and self

contained version/adaptation of a

traditional newspaper which holds

all information electronically.
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8.54. Video Conferencing
Itis alive connection that allows people \
in different locations to interact with N

one another for the purpose of

y

communication by using computer "
N

networks. ~ >

1) TItincludesboth audio and video image.

2) It is a face to face communication which gives participants an
opportunity to listen and see other’s language and facial

expressions.

3) Itallowsdifferent people to communicate with each other.
These types of features made this multimedia application very eminent.

8.5.5. Interactive Movies

Entertainment is very necessary for
everyone's life because it is an
important key which keeps people
glad and fresh. The multimedia
applications such as interactive

movies or games are best example of

entertainment especially for children

because:
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1) The interactive movies and games are a source of pleasure for the

children.

2) The children not only enjoy but also learn a lot, while watching

interactive movies.

Digital Video Editing and Production System, On-Line reference works:
E.g. Encyclopedias & Games etc., Home Shopping and Video-on-Demand
are some of the other important multimedia applications which are used for

different purposes.

8.6. Multimedia Components

Multimedia is generally a combination of different contents like text, computer
graphics, animation, audio and video. These contents are called multimedia
components. Each component has its own importance or worth which can be easily

seen in different multimedia applications.

The detail of these components is described below:

8.6.1. Text

Text is a most important/essential
component of every multimedia

application.

Text can be mainly used for:

1) Title & Headlines

2) Labels & Captions

3) Menu (List of Options/Set of Choices)
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4) Navigation
5) Content

Text is the use of a set of signs or symbols. Texts are mainly generated

directly by computer/device.

Text in multimedia applications can easily express and convey specific
information. It can work as reinforcement for that information which is

contained in various other media items.

8.6.2. Graphics

Graphics is another significant part of any multimedia application.

It can be mainly used to:
1) Reinforce Text
2)  Supplement Text
3) Create Impact

In graphics, there are two main levels of abstraction such as “Pictures” and
“Images”. The pictures can be easily originated in the world which is
external to the computer. Oil paintings and photographs are the well-known

examples of pictures.

On the other hand, the images are basically the computer's-realistic
version/adaptation of pictures. It depends on two main factors: First one is
the “Quality of System/Computer” and secondly the graphic designer's

skills to use software(s).
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Figure-8.4: Picture v/s Image

The computer graphics can be of two forms such as “Bitmap/Raster” &
“Vector Based”. Bitmap/Raster is basically an image-file-format which is
used to save/store digital images. Many other image-file-formats like PNG
(Portable Network Graphics), GIF (Graphics Interchange Format), TIF
(Tagged Image File Format) and JPEG (Joint Photographic Experts Group)

can also store bitmap images but these are not normally referred as bitmaps.

Vector-based computer graphics is based on sketching or drawing different
elements and objects like circles, lines and rectangles to create an
appropriate image. This is all based on mathematical equations which are

used to represent images mainly in computer graphics.

>  Properties of Graphics
0 Graphics standards mainly include OpenGL (Open
Graphics Library).
0 Graphics are wusually selectable, editable or
revisable.
0 Graphics are usually generated by a graphics editor

program.
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0 Graphics are a two-dimensional figure or
illustration which can be produced manually by

drawing or painting.

0 Graphics format is constructed by the composition
of primitive objects such as lines, polygons, circles,

curves and arcs.

8.6.3. Animation

Animation is the illusion of motion created by the consecutive display of
images of static elements. With the help of this
important component of multimedia, the
multimedia applications can become
interactive. The visual effects like dissolves or

wipes are mostly used for primitive animations.

The major characteristics of this component are

defined below:

1) It is mostly used to add some visual impacts to any multimedia

application.

2) Itisused to further enhance/enrich the experience of the user to further

understand the information conveyed to them.

3) It is one of the major elements of a multimedia application which

attracts audience rapidly.
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Overall, animations can become any multimedia application more

interactive, valuable and effective in use.

8.6.4. Video

Video is another most important component of multimedia. There are many
major characteristics of this component which makes a multimedia

application very effective and valuable.

In an interactive multimedia application, the video component plays an

essential role by:
1) Capturing
2) Recording
3) Processing

4) Transmitting and

5) Reconstructing the moving pictures.

It is used to portray real time moving pictures in a multimedia project. Itis a
most powerful and main tool in a multimedia application. It can add very
good imapct to any multimedia application in order to make it more

intearctive, valuable and effective.

8.6.5. Audio

It is another most important component of

multimedia. It provides the listening pleasure of

music.
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8.7.

It can be used for different important purposes such as:

1) It gives instructions in order to understand the available

material.

2) Itbasically comes in multimedia applications in different forms such as

speech or sound effects.

Multimedia Applications

The multimedia applications include different things such as multimedia

presentation, foreign language learning, video games, special effects in movies,

multimedia kiosk, animated advertisements and multimedia conferencing.

8.7.1. Multimedia Presentation

The multimedia presentation is one of the major multimedia applications. It

includes almost every component of multimedia.

There are many important features of this

application such as:

1) Itcanbe used almost everywhere such as
educational areas, industrial areas or

business sectors.

2) Itisabest way to present different views
to others. The presentercan  deliver his/her ideas in a very good way with

the help of different significant multimedia components.

3) The learners can understand different views easily with the help of

images, audio, videos and animations.
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4) Opverall, these types of multimedia presentations put very fine and

positive impact on target audience.

8.7.2. Foreign Language Learning

Learning is basically a complete process where a learner adopts information
or knowledge from different ways. In case of language learning, it is very

essential for every learner to choose an easy way of learning.

The learners can adopt knowledge from many other different multimedia

applications such as:
1) Multimedia CDs
2)  Multimedia Presentations
3) Electronic Newspapers
4)  World Wide Web (www)

5) Interactive Movies

The foreign language learning is not an easy choice but these types of
multimedia applications can provide a way by which the learners can learn
easily. World Wide Web is an easy way from where one can easily get
information and learn quickly. There are many ways in order to learn a
foreign language online such as educational areas (colleges or universities),
dictionaries, online movies, online interactive games, online books or online
presentations etc. One can observe that everywhere the multimedia
applications or multimedia components exist which help learners to learn

efficiently and easily.
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8.7.3. Animated Advertisements

Advertisement is basically a form of promotion in order to get attention of
audience such as viewers, listeners and readers towards the desired product

or athing. Today, there are a lot of platforms where different things are being

advertised efficiently like: g

=, Pinterest
1) Face-Book Y - N twitter ¥
2)  You-Tube — Google B
3) Twitter R
4)  MySpace .
5) LinkedIn L Linked m
6) Google

In all these platforms, the multimedia components play an essential part in
advertising different contents. It can be said that these platforms fully
revolve around multimedia components. There are many multimedia
applications where multimedia component “animation” is used for
advertising such as multimedia presentations, electronic newspapers, World

Wide Web (www) or interactive movies etc.

Animated advertisements can easily capture the attention of target audience.
It can prove to be very useful for media centres or telecommunication

networks.

With the help of animations, the advertisements can become:

1) More Interactive
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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 application of
multimedia. It is basically a videoconferencing which is a computer based
multi modal medium called multimedia because it includes almost every
multimedia component. It is a platform where two or more people can be
linked together and can be interacted with each other with the help of
computer networks. A multi modal system is basically a system in which
user is capable to use natural communication modalities which include
voice, video, facial expressions and body movements. As in this system, the
users can be able to utilize natural communication modalities, so they can
interact with each other and the information can be exchanged easily

between them.

The videoconferencing is a live connection that allows people in different

locations to interact with one another for the purpose of communication by
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using computer networks. It includes both audio and moving 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 videoconferencing
requires adequate upload and download speeds from both sides, it requires
significant bandwidth with minimal delay in 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:
o) Voice
0 Video and

0 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
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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. Video Games

The video games are also one of
the major applications of
multimedia which is basically
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)  Puzzle Strategy and Board Games
5) Sports Games
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All these types of video games are equally popular among the people of all
ages. Especially children and youngsters widely attract towards playing
different interactive games 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 computers, every operating system contains different video
games which can be played easily. To use this multimedia application
efficiently, the following hardware/software components are necessarily
needed in a system: Personal computer with high resolution monitor, CD-
ROM or DVD, external speakers/headphones, sound card, microphone 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 teen-agers. Their interest towards playing

such games is increasing with the passage of time.

The multimedia components especially images, graphics and animations

make this multimedia application very interactive and significant.

8.7.6. Special Effects in Movies

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.

It can also be simply defined as the illusions which are used in:
1) Movies

2) Video Games

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 special 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

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

effects in movies.

8.7.7. Multimedia Kiosk

Any type of big computer terminal which is mostly located in a public-place
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
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3) Stereo Speakers and
4)  Printer etc.

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 alot of benefits.

The major 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-service 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

some major places like:
1)  Supermarkets
2)  Shopping Malls
3) Airports
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 software application which is
used in home theatre PC (personal computer), home cinema, windows media centre

or media portal etc.

The media centre computer is a (convergence) device which combines almost all
the capabilities or functionality of a PC with some software applications that
support music, video, photo or video recording etc. Basically it directly relates to
multimedia as almost all the components of multimedia exist in a media centre
computer. The media centre computer revolves around multimedia 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

2) Interactive Interface

Pictures

3) Efficient —
4) Resourceful —
5) Very Customizable

6) Artisticand

7)  Great Plug-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 a new life.

The term windows media centre is usually referred as a digital video-recorder or

media player which has been developed by Microsoft.

Basically itis that type of application 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 Windows XP,

Windows Vista and Windows7 etc.
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8.9.

Self-Assessment Questions

Q.No.l1.

Q.No.2.

Q.No.3.

Q.No 4.

Q.No.5.

Q.No.6.

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.

Explain the different applications of multimedia in detail with the

help of illustrations.

Define the following terms: media centre, media centre computer

and windows media centre.

Write anote (in your own words) on the following:
»  Multimediakiosk

»  Multimedia Software

»  Multimedia Presentation
»  Multimedia Conferencing
»  Animated Advertisements
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8.10.

Self-Assessment Activities

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

multimedia?

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 in Information Technology
paradigm. The choice of the programming language is critical for the success of IT
applications. This unit describes 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 Understand basic concept of computer languages.
e Familiar with the domain of high level and low level languages
e 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 formulated according to a pre-
defined format and that format is based on the 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 provides a way 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 comprises of instructions directly
understood by the computer. These languages are considered to be closer to
computers. Programs and applications written in low-level language are
directly executable on the computing hardware without any interpretation or
translation. Therefore low level language programs run very quickly 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 Machine Language:

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 while giving
instructions. Machine language statements are generally composed of a

string of On, Off or Os and 1si.e. binary numbers.

276



Off On On Off On On Off Off or 01101100
Off Off Off On On Off On Off or 00011010

Figure-9.1: Machine Language Statements

The computer uses the language directly during the processing. Today most
programs are written in High Level Languages; however, all programs

executed by the computer are actually processed in machine language.

Machine language instructions are composed of an operation code and an
operand. The operation code defines the function that the computer must
perform. Typical operation involves reading, writing, adding, subtracting,
and so on. The operand represents the variables or items of data involved in
this function. Each instruction tells the control unit of the CPU what to do
and the length and location of the data fields that are involved in the

operations.

»  Advantages of Machine Level Language:
. It has fast execution.

e  Itrequiresno translator to decode the instructions.

>  Disadvantages of Machine Level Language:

e  These languages are machine specific i.e. a particular

machine language 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  Itis difficult to find errors in a program coded in machine
language

e A programmer has to memorize large number of
instructions to write a program. In case of any small mistake

an error may be raised in the 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 language uses letters, words 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
usually an abbreviation of words used in Assembly language. Examples of
mnemonics 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 an assembler.
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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 below.

Operation Defined [Mnemonic 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:

The programs written in machine language are replaced by

mnemonics which are easier to remember.
Itis easy to make insertions and deletions in programs.

It requires fewer instructions than machine to accomplish

the same result.

»  Disadvantages of Assembly Language:

The language Assemblers are exclusive to particular types

of computers.

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:

o The high level language is machine independent and
program oriented.

o Itis easy to learn and use.

. It requires less time and effort to write a programina HLL.

o It provides better documentation of programs due to

similarity with natural language.

J The debugging of programs is also easy in HLL.

As a result high level languages are used more often than machine or
assembly language. However the programs written in high level language
need to be translated into machine language during execution process. For
this purpose language translators and linkers are used for this purpose.
Language translators include Compiler and Interpreter. 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
compiler 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.

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.
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Figure-9.3: Difference between Compiler 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 several components or modules; all these
components and modules need not to be confined within a single object file. When a
program comprises of more than one object files, the linker combines these files

into a single unit executable program.

282



9.9

Commonly used High Level Languages:

9.9.1 ProcedureOriented 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 language is based upon the concept of the procedure call. A
procedure consists of series of steps executed by the computer system. A
procedure can consist of routines, subroutines, methods, or functions.
Programmer converts the source program into machine language 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 languages.

9.9.2 FORTRAN:
The FORTRAN was developed by a team of professionals at IBM headed by

John Backus, and was first published in 1957. The name FORTRAN is an
acronym 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 scientific programs that have extensive

mathematical computations.

Some of the significant features of the language are:

The language is easy to learn.
The programs are portable or machine independent

The complex mathematical equations can be written in simple

regular algebraic notations.
It provides efficient execution of program.
It allows to control the allocation of storage

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 Fortran-Program
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9.9.3 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
consortium called Conference on Data Systems Languages (CODASYL). It
is aprogramming language designed for business applications. For over four
decades COBOL has been the dominant programming language for the
development of business computing applications. The syntax of COBOL
was designed to make it possible for non-programmers such as directors,
managers and users, to read and understand it without any difficulty. As a
result, COBOL contains such English-like instruction format such as verbs,

nouns, sentences and sections.

Some of the significant features of the language are:
e  COBOLis suitable for programming business applications.
e (COBOL is a simple language, it encourages a simple
programming style
e  Filerecords and variables are defined in detail.

e  The language is portable as its standard does not belong to any

particular vendor
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0010 IDENTIFICATION DIVISION.

0020 PROGRAM-ID. HELLO WORLD PROGRAM.
0030 AUTHOR. AIOU.

0040*The Hello world program

0050

0060 ENVIRONMENT DIVISION.

0070

0080 DATA DIVISION.

0090 WORKING STORAGE SECTION.

0100 01 TEXT-OUT PIC X(20) VALUE 'Hello World ! How are You'.
0110

0120 PROCEDURE DIVISION.

0130 MAIN-PARAGRAPH.

0140 DISPLAY TEXT-OUT

0150 STOP RUN.

Figure-9.5: A Sample of COBOL Program
A sample COBOL program displaying Hello World is shown in the

following figure:

9.9.4 C Language:
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 based on another language named
BCPL. It was initially designed for the UNIX operating system, but it soon
demonstrated itself a powerful, general used programming language. The
capability of C language to communicate with computer system hardware
makes it a dominant choice for 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
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compilers and interpreters. It is also used to develop various types of

applications, including complex business and commerce applications.

Some of the significant features of the language are:

e  Cisageneral purpose programming language, and not limited to

any particular kind of programming.

e It is an efficient and powerful programming language, and

support system and application 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 is 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 computer programs. The
objects are the instances of a class which provides a template for defining real
world objects. Each object can receive messages, process 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 a 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 three 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:

Javais an object oriented programming language initiated by James Gosling
and released in 1995 by Sun Microsystems. Computer programs developed
in the Java programming language can run on any hardware and operating-
system platform. The java code is compiled to an intermediate representation
called Java bytecode. Later this code is interpreted for execution by an

Interpreter called Java Virtual Machine.
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Some of the significant features of the language are:
e Javalanguage has both compiler and interpreter.
e [Itisplatformindependent.

e The Code of Java is robust as it first checks the reliability of the code

before execution.

e It has built-in capabilities to ensure that violations of security do not

occur.

e Java is a distributed language because it supports network

programming
e [t 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
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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 object oriented programming language;
which comprises of all the features of C language, additionally it has the
capability for working with objects, classes and other object oriented

concepts.

C++ is one of the most popular programming languages and is used on
different varieties of hardware platforms and operating systems. It covers a
vast area of application development including 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:

. C++ 1s an elegant language. It lets the users to program in either
procedural style, or an object-oriented style, or both.

e C++ has a wide range of compilers that run on many different
platforms and machines.

e  Ithasalarge function library.

. It is suitable for development of reusable modules, thus reduces
cost of software development.

o  Itprovided fast execution of source code.

290



A sample C++ program displaying Hello World is shown in the following

figure:

Figure-9.8: A sample of C++ program

9.1: Fourth Generation Language: 4GLs
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 decrease 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.

291



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 Languages:

Visual Language is event driven processing. Visual language has replaced
text-based instruction with symbolic icons. An event can be a mouse 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 writing program in any visual languages the programmer does not
write code of the program 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 pull down menu, click a mouse button or key etc. and might
do these tasks in any order. Visual programming 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 Development:

The term Web development refers to different activities related to the development
of a website for the Internet or an Intranet (a private network). The web
development activities include the web designing, the web content development,
and the client and server-side coding. 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.

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 or 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 notepad, 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

ofthe language are:

Scripting languages are easy to use and learn

They require minimum programming knowledge or experience

They handle complex programming tasks in relatively fewer steps

A variety of text editors are available to support script language
programming.

They allow to create dynamic and interactive activities on web pages

They also provide fast editing of web pages.

Avariety of scripting languages are available that include the following:

Java Script

VB Script

PHP (Preprocessor Hypertext)

PERL (Practical Extraction and Report Language)

9.13 Characteristics of a Good Programming Language:

There are large numbers of high level languages available in the software industry.

Some languages are very popular due to their features. There might be many

reasons for the success of a language, but one obvious reason is the characteristics

of the language. There are some notable characteristics that play important role in

success of a programming language. These characteristics include the following:
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e Aprogramming language should be simple and user friendly.

e The syntax of the language should be in resemblance with the natural
language

e  The language should be capable of handling different programming
approaches like procedural, structural and object oriented.

e Language should have compactness and extensibility features

e  Theprogram execution should be efficient.

e  Theerrordiscovery and removal should not be a cumbersome task

9.14 Selecting a Programming Language:

The following factors are important for the language selection process:

e The language should be suitable for the application domain. For

example COBOL is suitable for business applications.

e  The language should be selected keeping in view the targeted platform

where the application will be executed.

e 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.

e  Time to produce is very dependent on the size of the code/language.

The language should be selected to meet the project deadline.

e  The availability of program development tools like compiler, libraries

should also be taken into consideration.
e  Thelanguage should also have a strong community support behind it.

° The future enhancement should also be considered.
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9.15 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 programming language? How computer program is

related with a programming language?

What is the difference between Low Level and High level

Language?

Why High Level Languages are easier to use?

Highlight significant 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

aprogramming language?
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9.16 SelfAssessment Activities:

1  Collect information about high level languages. Choose any one

language of your choice and learn installation and basic use.

2 Study the sample programs of high level languages mentioned in this

chapter and understand its basic syntax.

(You may take help from your tutor/internet/any relevant book)
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