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D> After the completion of Unit-1, the students will be able

identify computing devices.

define computer and its basic operations.

classify computers (micro, mini, mainframe, super and mobile computers).
differentiate between hardware and software.

describe system software and application software.

describe the types of system software (operating system, device driver,
utility software, language processor).

describe types of application software (productivity, business,
entertainment, education software).

elaborate licensed software, open source software, shareware and
freeware.

define firmware.

define computer hardware (input/output, memory, cpu).
describe different types of input devices.

describe different types of output devices.

differentiate between soffcopy and hardcopy.
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— Ik of life fo
: re used in every wa r
In today's information age, oy
different purposes. The computers aré found in many devices |.L1'r-::.m MP3
players to fighter aircraft and from toys to industrial robots. They have made

the life of ma 1 easy and comfortable. . . .
“A Computer is an electronic device that accepts input data and instructions

with the help of input devices, stores them until needed, processes it and then

computers

produces the output as a result with the help of output devices".

Computers are composed of the central processing unit (CPU), input devices,
output devices, primary storage, secondary siorage, and communication
devices. The CPU is the main component of a computer that interprets and
executes instructions.

.1/ Computing Devices

The term “"Computing Device” is used for all such machines that can perform
I calculations. These calculations could be very simple, like adding two numbers |
f to very complex, like managing the stock control system for a big shopping
] mall. Computer is considered to be the fastest computing device ever. A
computing device can perform or help to perform computations. The
computing devices can be classified into early and modern computing devices.

* a. Early Computing devices

g The abacus, which emerged about 5,000 years

'* ago in Asia and is still in use today, may be T I
. considered the first computer. This device allows PORTREE occih

users to make computations using a system of r_-;..r___ et »
sliding beads arranged on a rack,

=

=

-
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In 1684, a German mathematician and
philosopher, Gottfried Wilhem Von Leibniz
created a Computing machine that could add,
sublract and multiply. Leibniz’s mechanical

R
multiplier worked by a system of gears and dials. lf’:-'
The real beginnings of computers was laid by an Figure 1.2 Leibniz Calculator $:'
English Professor of Mathematics, ok
Charles Babbage. In 1822 Babbage I.
proposed a machine to perdorm ; ]
diferential equations, called a :'_}‘;,

Difference Engine. After working on
the Difference Engine for 10 years,
Babbage was suddenly inspired to
begin work on the first general-

purpose computer, which he called
the Analytical Engine.

Figure 1:3 Analytical Engine
In 1889, an American Inventor, Herman Hollerith applied the Jacguard loom
concept to computing and developed a tabulating machine. His first task was

to find a faster way to compute the U.5. census.

Vannevar Bush developed a = __.i

: =
Calculator for solving differential a5 J
equations in 1931. The machine - " ?

could solve complex differentials.

In 1940, John V. Atanasoff , a
professor at Lowa Stale College
and his graduate student, Clifford
Berry, envisioned an All-electronic
computer that applied Boolean

Figure 1.4 Tabulating Machine

algebra to computer circuitry.

=
r.
A=
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By 1941 German engineer Konrad

.~—-'——-_:__.____ - — - —
Zuse had developed a compuler, ' b. Modern Computing devices
the 23, to design airplanes and

By 1948, the invention of the transistor greatly changed the computer's
s | development. The first large-scale machines to take advantage of this
Fiodt L AN a! Harvard transistor technology were early supercomputers, Stretch by IBM and LARC
.I engineer  working with  IBM, by Sperry-Rand. These computers, both developed for atomic energy
sincaeded I producing an al- laboralories, could handle an enormous amount of data, a capability much in
electronic calculator by 1944. The

demand by atomic scientists,
Harvard-IBM Automatic Sequence Conitrolled Calculator, or Mark | for short, Throughout the early 1960's, there were a number of commercially successful
computing devices wused in

Figure 1.5 Z2 Conn

was an elecironic relay computer. it
used electromagnelic signals to
move mechanical parts. perform
basic arithmetic as well as more

business, universities, and
government, One important
example was the IBM 1401
computer, which was universally

complex equations. o
L ; accepted throughout the industry. %
. Anather computer developmen - i¥
i r i EIP 5 N P . : The development of Integrated > % 1‘3_
ectron umerical ¥ |
Circuits (ICs) in 1958 by Jack Kilb i
k Integrator and Computer (ENIAC), Figure 1.5 Mask 1 € h! 4 -:l::uni | : | Iu:'mn'z od th? )
;B NI e a pletely revo I e Figure 1.8 18M 1401 Computer =i |
i It was developed by Jo| g P _
e : ¥ John Presper Eckert and John W. Mauchly. ENIAC was a computing devices in terms of processing speed, memory and peripheral !
* pare
- o c . ' The Intel 4 chip, develo in 1971, took the integrated circuit one step - %
Von Neumann designed: the 12 4004 chip ped in g ' R
'« . Eleclronic  Disgrete Variat| further by locating all the compenents of a computer (central processing unit, !
A aria - :
e, Automatic Computer iED‘MCJ fe memaory, input and oulput controls) on a single chip. ;
,. - 1845 with a .memary to hold bothy : In 1981, 1BM introduced its personal computer (PC) for use in the home, office
& - a : ;
f% stored program as wel| as data, *  and schools. Computing devices continued their trend toward a smaller size,

working their way down from desktop to laptop computers to palmtop or tablet
PCs which can fit inside a pocket. Figure 1.9 shows some modem computing .
devices.

In. 1951, the UNIVAC-I (Universa
+ Automatic Computer), ~pyi by

Han?Jngtnn Rand, became one of the first ¢o

mngu:- 17 UNIVAC-1 Computer
mercially availaplg computer, 4

-

i
e Tty e
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|| computer and its Basic Operations |
A computer is an electronic machine that accepls dala, slores it, processes the
data according to the instructions provided by the user, and finally returns the

+ results to the user in the form of output. The computer can do all these

operations with very high speed as compared to humans.

All computers perform four basic operations: input, processing, output, and
slorage lo carry out any task. The four basic operations of computer are
shown in Figure 1.10.

Input Operation: It is the process of capturing or accepting data or
information, by using input devices. Input can take a variety of forms, from
commands we enter by the keyboard to daia frem another computer or d:avice

Processing Operation: It is the transformation process to cor he i t
into output. The central processing unit (Cp A
under the direction of a program. To process
program instructions ang the déta in
directly accessible for procémng_

U) performs processing tasks
. the data, the CPU stores the
the computer's memory, where it is

. LLEE!

Unit-1 Overview of Computer Syslem

Storage Operalion
I Secondary Storage . |

1 1 1 T =i
Input = }__-_ Qurput
Operation L Primery Statage f *Ea atio
J"\. peration
Cantral Processing Unit
G
Control | .| Arithmetic Logicl
Unit Unit
e,
i [ |

FProcessing Operation

Figure1.10 Basic Operations af Computer

Output Operation: It is the result, which comes from the transformation
process or it is the outcome of the processing. The monitor shows the results
of processing operations on the screen. Speakers enable users to hear the
results of sound processing. The printer generates output on paper.

Storage Operation: It is the process; of storing the data or information or
instructions, so that the user can retain and retrieve it whenever required.
Computer data storage is referred to as storage or memory, which can save
digital data. Examples are RAM, Hard Disks or removable memory sticks, etc.

1.1.3 Classification of Computers

Based on physical size, performance and application areas, the compulters are
generally classiied into Microcomputers, Mainframe, Super and Mobile

Computers.
a. Microcomputers

Microcomputers are more commonly known as personal computers (PCs),
The microcomputer is generally the smallest and least expensive of the

k
| — NOTESRSALE—

/] b

L |

[
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computer family. Originally, these compute
users, but nowadays they have beco
that, when networked together, can serve o
Micrmmptﬂérs include the following types:
+ Desktop Computers
. Notebﬁnlr. Computers
« Laptop Computers
« Handheld Computers
i. Desktop Computers
A deskiop compuler is the most common type of
micro computer. Many people use deskiop
computers at work, home, school, or the library.
They can be small, medium, or large in style.
ii. Notebook Computers
A notebook mpute; is designed to provide
mobile computing that offer all the power that
the mobile users require for work. This is easy lo
.carry around and preferred by students and
business people to meet their assignments and
other necessary tasks.
ili. Laptop Computers
A laptop is a portable computer that a user can
carry around. The biggest advantage of laptops
is that they are lightweight and can be used
anywhere and at any time, especially while
travelling. Moreover,
external power supply
contained.

they do not need any
because a rechargeabje

s were dB‘signe

I
ore than one user.

d only for individual
s for many businesses

Fiaure1.12 Notebook Compular

Figaret.13 Laptop Compuier

battery is completely self-

Overview of Computer Sysleny,

—

k]
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iv. Handheld Computers
Handheld computers are a unidque type of
portable computers that allow users to work “on
the go.” Since these computers can easily be
placed on the top of the palm, they are also
known as paimiop computers

" -
ATl

and are Ficirat,14 Handheld Computer

lightweight. The most popular types of handheld computers include personal

 digital assistants (PDAs) and smartphones, iPhones and Treos).

b. Mainframe Computers
Mainframe computers are the second powerful and expensive computers than
supercomputers, Mainframes are used mainly by large organizations for
critical applications, typically bulk data processing such as census, industry
and consumer statistics, enterprise resource planning, and financial
transaction processing. These comhuters have powerful processors and large
memories to process large amounts of data at very high speed, such as
billions of instructions per second (BIPS). These computers support many
terminals at the same time.

These are widely used as super-
servers for large client/server
networks and for high volume

websites. Mainly these are used
by Airine companies, government
departments, banks and insurance
companies. Automated Teller
Machine (ATM) is an example of a Fig 1.15 I3M's 212 Kainframe Computer
mainframe  computer.  Airline companies  use  mainframe
systems for flight scheduling, reservations, ticketing, and meeting a range of

Customer service needs.
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d the most exp‘j‘”SiT’e Compyg
pusiness applications, The

re the
Supercomputers a _ ke
designed for scientific, engineert g

X wil

analysis, automobile ﬂ%ignmg’mﬁlematicﬂf calculations. Supercompu;m
' ex

applications f&qmﬁ"? hmc:;.ﬂl‘“ ng speed, higher capacity for storage, faste
possess e""emaly”:fasmr <econdary storage as compared to other typeg o
primary memory @

ia, can perform around 16 thoygg,
rcomputer, Sequoia,
computers. IBM's supe

i . i rs,ecﬂl'ld- T
trillion mslruct:z:: ;’:! used for research and exploration purposes, like NAs
f ThBSE; T:;‘mpumm for launching space shuttles, controlling them ang g,
uses su =

space exploralion purpose.

e . i £ : |
.. _rt',{:s /— e 35 F -
; ' F'agi.lEIBH‘sSuDch_ -te '
d. Mobile Computers I
Mobile Campming i a technolg

: - cian Of
“data, voice ang 9 that allois processing and transmission

video vi :
@ a computer Or any other wireless enabled devic?

s of instructions per secong, The
special gifects for MOVIES and yseq for

Gt.‘r_n'rputer Science-X|

d Unit-1 Overview of Computer Sys

lem

Without having 1o be connected to a fied physical | ;
devices which are used for mobile. computing. The

se devices include portable
Laptops, Smartphones, Tablet Pc's and Personal

Digital Assistants.

Figure 1.17 Different types of Mebile co

mputing devices
These devices will

have receptor medium that are capable of sensing and

receiving signals. These devices are configured to operate in full-duplex,

whereby they are capable of sending and receiving signals at the same time.
They do not have to wait until one device has finished communicating tor the

other device o initiate communications. In most cases, it would be a wireless
network,

Mobile software is the actual program that run on the mobile hardware. it
deals with the characteristics and requirements of mobile applications.
Since portability is the main factor, this type of computing ensures that users

are not tied or pinned to a single physical location, but are able 1o operate from
anywhere. It will incorporate all aspects of wireless communications.

1.1.4 Hardware and Software (S UNE
Computer hardware refers to the physical parts or components of a compute
such as monitor, keyboard, Computer data storage, hard disk. mouse, CPU,

memory, motherboard and chips, all of which are physical objects that we can
actually touch. Software refers to the set of programs or instructions that

ink. Mobile Computers ar-a '

i
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combination of hardware a oftwa

ther
Hardware and software work 10ge
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jorms @ usable computing Sb’st. A
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’ terized functiona
o omil d Software
Difference between hardware an
= T S
=" Hardware . .
he physical | Set of instructions that enabja
1 [Hardware refers 10 { ser to interact with the ¢ ;
components of the computer | U OMputer,
required to store and execute the
software.
2 [0S physical In nalure. Itis logical in nature. ~
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3 |Hardware understands only Binary | Software  tells the Hardware
- | Data or digits i.e. Os and 1s in the | everything in the form of Binayy
L form of voltage pulses Data or digits i.e. 0s and 1s only.
4 | Types: input, storage,-processing, [ Types:  System  software an
output and communication devices. | Application software.
e S LR [ __al
Hardware starts functioning “once Software includes the programs thé!

software is loaded.

Hardware faults are physical
E_xarnples: Monitor
. Video :

Brinter, g
v S0 rd
and modems, gt

ners, routers,

run on the hardware, such &
Microsoft XP is the software thﬂtl
makes the computer fum

Software faults are logical. !
e ]

Examples: Windows, Word, ';aw,-
9ames, graphic programs and M%)
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> 1-2 COMPUTER SOFTWARE

Computer software

is set of instructions that direct the computer what to do
and how to do. It turns the data into information that makes computer a useful.
machine. A computer needs instruction for doing a job because it is a machine
and cannot do anything on its own. The instructions given to the computer are
done with the help of a program which is written in a specific computer
language and the set of such computer instructions (programs) are called

software.

1.2.1 Types of Software

The computer software are broadly divided into two categories.
a. System Software
. b. Application Software
a. System Software
System software are set of pmgrarris that operate and control the computer
system. System software can do one or more of the following jobs:
« Supports the development of other application software.
.

Supports the execution of other application software.

Monitors the efficient use of various hardware resources.
Communicate with and controls the operation of peripheral devices.

Operating system, device drivers and language processors are some
examples of System software.

b. Application Software

tasks. It is not limited to one particular function. It helps to solve problems in
the real world. Exanjf:vles include enterprise software, accnunﬁqg software,
office suites, graphics software, and media players.

" Application software is a type of software that can be used for a variety of

i
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a. Operating System

b. Device Driver

c. Ulility Softwara

d. Language Processor

a. Operating System ‘
Operating system is a set of programs that manages and coordinates the
hardware of a computer and provides services to application software,
programmers and users of computer. Without operating system a computer
cannol do anything useful.
Some common examples of operating systems include Windows, Macintosh

.Operating System, UNIX, Linux, 0S/2, and DOS.
b. Device Driver

A device driver is a program that controls a particular type of device that is
altached to the computer. Without driver, a hardware device would not be able
to work with the computer. There are device drivers for printers, monitors, CD-
ROM drives, diskette drives, etc. When we buy an operating system, many
device drivers are built into the product. However, if we later buy a new type of
device that the operating system did not anticipate, we will have to install the
new device driver.
c. Utility Software

Utility sottware is a kind of system software des;
optimize and maintain the Computer. A single pi
called a utility or tool, Ulility software usually

gned to analyze, configure,
€ce of utility software js usually

-
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d. Language Processor
Language processor or translator is a type of system software that franslates
SOurce program (other than machine language) into object program (Machine
language).

There are three types of language processors.

= §. Interpreter

-A language processor that transiates a high level language program line-by-
line (statement-by-statement) and carries out the specified actions in
sequence is called Interpreter. It translates and runs the program at the same
time. It converls one program statement into machine language, executes it
and then proceeds to the next statement. Examples of languages that use
interpreters include BASIC, LISP, Smalitalk, PHP and PERL.

ii. Compiler
Compiler is a program that translates source code (written by programmer ina
high-level language e.g., C++) into a set of machine-language instructions that

can be understood by a digital computers CPU. Compilers are very large
programs, with error-checking and other abilities. Examples of languages that

use compilers include COBOL, FORTRAN, C/C++, JAVA. efc.
iii. Assembler
An assembler is a translator which is used to convert an assembly language

" program into a machine-language program for later execution. Assambly

language is also called a Symbolic language.

P e —— -

= = =

ms that can be subdivided into

Application software includes a_{rariety of progra
general-purpose and customized categories.

a. General Purpose Application Software
General-purpose applications software are programs that perform common
information processing jobs for end users. These are called packages or
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mmmaﬂ:ia:l software. A single software carT hF:! E;I:
tasks. By using such software a user can i'uthﬂ his
are divided into the following main categories.
i.  Productivity Software
il. Business Software
iii. Entertainment Software
Education Software o
:: Special Purpose or customized Applmat[c.uj Suftw:;e e
t is designed to perform a specific task is knu:;v;nﬂw ar:pa;h )
i smamﬁnm:t}un software. This is also called Custom '
gdufﬁ::a ::i perform only one task for which it has been designed. Custom
software for the tasks of a large organization may be extremely complex and
takes a lot of time 1o develop.

plied
her anB'mJ n

Accounis, etc.
Types of General Purpose Application Software

i. Productivity software .
The productivity software is a type of Application software that is used to
produce documents, presentations, databases, chars and graphs.
Some common types of productivity software are: _
i Database Software: This software allows creating a database and to retrieve,

Y| = manipulate, and update the data that we store in the database. e.g. MySQL,
oy Microsoft SQL Server and Oracle.
i Multimedia Software: They allow the users to ¢reate and play audio and
- video media. They are capable of playing media files. Examples of this type of
e software include Real Player and Media Player.

Word processors: Word processing software is used to create, edit, and

format text documents . The most popuiar examples of this type of software
| areMS-Word, WordPad and Notepad,

For example, Software to process inventory control, software to maintain Bank
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Spreadsheet software are used to work with numbers
ers numbers in the grid of rows and columns on the
er performs the calculations. MS Excel and Lotus 1 -2-3
are examples of Spreadsheet software.

Presentation software: Presentation software is designed for creating on-
Screen presentations, reports, and slideshows. It allows 1o combine both text

and graphics in a single document, Microsoft PowerPoint is the best example
of presentation software.

Spreadsheet Software:
and formulae. User ent

ii. Business Software

Any software that helps business 1o increase or measure its productivity is
called business software. The term covers a large variation of uses within the
business environment, and can be categorized by using a small, medium and
large matrix. Some common types of business software include, Marketing

software, Payroll system, Inventory control system, Communication software
and Accounting software, etc.

ili. Entertainment software

Entertainment software allows a computer system to be used as an
entertainment tool. Some examples of entertainment software are Media
Player, Video Game, etc.

iv. Educational software
Education software allows a computer system to be used as a teaching and
leaming tool. Some examples of education software are:

Computer Based Training (CBT): These Application software are used for
the purpose of training.

Example; A training software for pilots how to fly an airplane and also for
doctors to train them surgeries,

Encyclopedia: Encyclopedia software contains entries like dictionary and
Provides complete linguistic information about them. Encyclopedia articles
focus on information or knowledge collected from the whole. The main aim of
the encyclopedia software is to preserve the knowledge of present time to the
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ca are popular encyclopedia

e

m Britanni
new generation for their use. Encarta e :
software. 2 d Leaming (CAL)

are AL): The term computer Aide ‘ .
Computer Aided Learning (CAL): which aim o provide interactive
covers a range of computer-bacad pa-:i:gemam These can range from
instruction usually in. naswzpeci'fm &r;alla:ac (agas {0 applications developed
sophisticated and expe con
by individuals. e s video sofware alds through computer to pre;flare.:
Taacharsl ;;:n'mey can use Power Point to prepare electronic presaniatmns
'he:::‘l :ﬁ“ ;chms These elecironic presentations can be displayed on
a k2

multimedia projectors in class rooms.

a. Licensed or Proprietary Software
. A computer software that is licensed, giving the right to use the software under
- certain conditions, but restricted from other uses, such as modification, further
~distribution and re-building etc under exclusive legal right of the copyright
‘holder. Examples of proprietary or licensed software include Microsoft

Windows, Adobe Flash Player, Adobe Photoshop, Google Earth, Skype and
WinZip ete.

Falh S .

b. Open Source Software
Computer software of which source code is also available to the user. Its

ficense allows the user 1o study, change, improve and at a time also
distribute the software. Such software are often developed in a public,
collaborative manner, Example Includes LINUX operating system.

"+ ¢. Shareware -

} Shareware is also called trial-ware ang

: refers 1o licensed software that is
delivered to the user without payment for trial uses with limited functionality

Unit-1 Overview of Computer System
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and for a specific period after which it expires. Such software are developeg

for the pumose that the user becomes used to it and to knows that whether it
meets his requirements or not. They are often downloadable from the Internet,
d. Freeware_

The term freeware refers to the meaning “free software”. It is a computer
software available to the user with no cost or for an optional fee, but usually

with one or more restrictions to the user like copy, distribute and make
derivative works of the software,

o

1.2.5 Firmware

It is & term often used for the fixed, small programs embeded in hardware that
conlrol various electronic devices. These programs are written in machine
languages and are permanently embedded in the hardware for which it is
developed. Examples of devices containing firmware are ROM, Mobile
phones, Digital cameras, Toys, etc. In all such devices firmware is used to
enable the device's basic operation as well as implementing higher-level
functions. Users can not change such software by their own.

P> 1.3 COMPUTER HARDWARE

Hardware are the physical components that make up a computer system.
They include all electrical and mechanical devices attached to the computer
for the purpose of input, process, storage and output operations.

Generally all hardware components are classified as follows.
a. Input devices’
b. Output devices
c. CPU

d. Memory

S—
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a. Input devices

\nput devices are the external hardware com
accept data and instructions into computer m::idc
include: Keyboard, Mouse, Track ball, Joy '

Scanner.
. Output devices ;
t:‘_‘lut:ut‘:r:litam'u::tas‘p are used to give results of processing to the user. FRITOER

ude: Monitors, Printers, Plotters, Speakers. .
i;:m:wpas of hardware can act as both, input and output. These devices are

called /O devices. One example is the Touch screen, a type of monitor, Users
can also touch and give input fo the computer using a touch screen.

ponents that are used to enter or
mory for processing. Examples
Touch Screen, Light pen,

c. CPU (Central Processing Unit)
It is the main hardware of every computer
system. It consists of two parts ie the -
Control unit (CU) and Arithmetic Logic Unit
(ALU).The CU is responsible for controlling
the overall activites of the computer
system while the ALU pedorms two types
of operations i.e. the Arithmetic operations

Figure 1.18 CPU
Such as addition, subraction multiplication, division, ets. and Logical
operations such as comparison fike greater than, smaller than, equal to.

d. Memory

or program in compuer is tepresented as binary code. . of
s orholimin Ay e ry code, writien as a stream

has bi-stable Capability to represent 0 for
OFF and 1 for ON. RAM and ROM are "
oy common examples of computer

l
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1.3.1 wpur DEVICES

The following are some important types of input devices.

a. Keyboard

Keyboard is the most commonly used
instructions into

of every compu

input device to enter data and
the computer directly. Keyboards are almost compulsory part
ler system. Keyboard has a set of keys like a typewriter. A
keyboard has over 100 keys on it. When we press a key a predefined value
(code) in the form of electrical signal is sent to the computer to tell it which key
is pressed. The keys are arranged in differe nt groups.

Slaaaafyaaslaaag)| s = =

e EESIE
I e ) e = oesie
SR e

ASAa R =0

Figure 1.19 Standard Keyboard

b. Pointing Devices

Pointing devices are used to enter data into the computer by pointing the data
Or commands through Graphical User Interface (GUI). The pointing device
movements are echoed on the screen by movements of the pointer. Examples

of pointing devices include the mouse, trackball, light pen, joystick and touch
screen,

Unit-1 Overview of Compuler System
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cump.iwr smenm-x_l-:_ | e ii. Joysti:k B ——
A joystick is an input device
stick situated on a hase and re
direction

i. Mouse

Mouse is an input dmnoa with two © i
buttons used o open and close files, naxjrrga
sites. Il is very user-friendly

consisting of a

: ports its angle or
to the device, |t has one or more push-
butlons whose state can also

r more

the screen or web :
device. As we move the mouse, the mou

be read by the
computer. Joysticks are often used

s to control
i e e video games, Figure 1.22 Joystick
pointer (ie litle arrow on the screer) tion of Figure 1.20 Mouse g = e |
; o . .
in the same direction. It cantrols the mo buttons called Left, Right and iv. Touch Screen [
inter on screen. A mouse has two or three Y h A Touch i .
oy Buttons are used to perform diferent funcfions. Old mouse has ouch screen is an electronic visual display
b i Dm:ﬂ:.;m ballinside its body. Mouse s ralled over a flat surface called that can detect the presence and location of a
i a rubber od The moverent of ball is ‘detected by internal circuits of mouse. touch within the display area with the help of l
use pad. . i =
l ﬁ z:cl.ﬁts convert this movement into digital signals, which are sent 10 _ Presstre sensilive sensors. It can be fouched
I Iﬁ;:m"r The optical mouse uses an LED to detect changes in movement by with a finger or stylus (also called a pointing . )
i - stick). It is used as mobi ST -y, ,
i m obile screens, I
scanning a surface. A laser mouse is a type of mouse that uses a laser bea_ Lot . s, in airports T - :
rather than a ball to track the movement of the user's hand. Mouse is used in g& shopping malls to guide people.
many graphical applications. v. Light Pen

A light pen is a pointing input device. It
provides input in the form of a light-sensitive
Pen used in combination with a computer's
monitor. It allows the user to point to display
objects, or draw on the screen, in a similar
way to a touch screen bul with grealer B =

positional accuracy. A light pen can only work W
with any CRT-based display.

iil. Trackball
Track Ball is a pointing inpul device. This is
like an upside-down mouse where the users
roll the wheel in the direction they wanl the
pointer to go. They are often used with video

games and information kiosks. A tracker ball
(or trackball) is an allemative 1o a mouse. It

vi. Touchpad

Itis also called track-pad. It is a pointing
device consisting of specialized surface that
can franslate the motion and position of a

Figure 1.25 Touchpad
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user's fingers to a relative position on screen. /.
They are commonly used In laptop p
computers. They can also be found on PDAs.

c. Microphone _ , /i’

A microphone, glso called a mic, isa vmc:e: Lo,

input device. It uses special sansor' thaL

to an electrical signé

ﬁhopmn:mzur:mi"used in many applications such as telephones, tape
recorders and hearing aids. :

d. Digital Cameras
A digital camera is an input device that takes
videos or still photographs, or both, digitally by
recording images via an electronic image
sensor. Digital cameras are incorporated into
many devices ranging from PDAs and mobile
. phones o vehicles.

Figure 1.26 Microphone

Figure 1.27 Digital Cameras

e. Scanner
Scanner is an input device. It is an electronic device that scans printed or
handwritten text documents, images, or a particular object to convert them into
a digital file format. The following are some common types of scanners.

i. Handheld Scanners
There are two forms of Handheld scanners; Document Scanner and 3D
Scanner. The document scanners are dragged across the surface of the
image to be scanned and requires a steady hand,

The 3D scanners are used for producing three-dimensional models of objects
and are expensive than. document scanners, These scanners are used in
lisialdesign, digial manulacturing and medical appications,

—_—
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Figure 1.28 {8) 30 Scanner

Figuri

1.28 {2) Documony Seanner
il. Flat-hed Scanner
A flatbed scanner has a glass pane,
iluminates the pane, and a moving optical array
in CCD (Charged Couple Display) scanning,
Images to be scanned are placed face down on
the glass. The sensor array and light source
* Move across the pane, reading the entire area.
An image is therefore visible to the detector only
' because of the light it reflects.

under which there is 5 bright light which

I . Figure 129 Flathed Scanner
il. Optical Seanner

Optical Scanner uses optical light to read text
or illustrations printed on Paper and translate
the information by digitizing an image, dividing
It_ into a grid of boxes. The resulting matrix of
bits, called a pit map, can then be stored in a

file, displayed on 2 screen, and manipulated by
' Programs.

Figure 1.30 Optical Seannar

, & Magnetic cards/devices based systems

Magnetic cards/devices based sys
Organ;
foom

; tems are widely used by many different
Zalions to provide both convenience and security. Hotels use them for

access, credit card companies use them for handling purchases, and

—
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o + both building access &
magnetic cards.

cards fo

commeon types ©f iz
nition (

: magnetic ink into the

it to read information
n be cashed. Figure

college campuses use magnelic
payments. The following are some
i. Magnetic Ink Ch::fzcter Heﬂ 35
MICR system reads characters printed in @ 1&‘:{:2: R
computer. The main users of MICR are banks. gl
uters so that the cheques

from cheques into their comp inq MICR.
1.31 shows some information slored on a chegue using

[EOom 2092t 983435 L B5

31 Magnetic Ink Characters

Figure 1

ii. Magnetic Stripe Card
. Magnetic stripes are built into many plastic
K cards such as credit cards, The strip can
] contain up to 60 characters (numbers of
digits) of information which is stored

magnetically. Usually the information is put
onto the strip when the card is made and is never changed. To read the card it

is swiped through a Magnetic stripe reader, which quickly and accurately reads
the pattern of magnetism. The information stored on the card can be destroyed
by exposure to magnetic fields, by scratching or by coming into contact with

Figure 1,32 Magnetic Stripe Card

some liquids.

ili. Smart card
A smart card conlains a small RAM
chip. When the card is put into a2 Smarn
card reader data can be read from the
card or written onto it. A smart card can
store much more data than a magnetic
=
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stripe. It js m-or ;|
e secure than Magnetic stripes though more expensi
produce, P g pensive tg

A new gene
. generation of sman cards is now appearing which contain a small
microprocessor as well as memaory.

132 OUTPUT DEViCEs o
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Output devices are Computer hardware which are used to communicate the
rESU“.S of data processing carried out by the computer to the users. The
following are different types of output devices.

a. MONITORS

A monitor or display, somelimes called a visual display unit, is an electronic
output device for computers. It displays the results of the user activities. The
oulput produced by monitors is called softcopy output. There are different
lypes and sizes of monitors, each can be distinguished on the basis of the
following features:

Size: The size of the monitor is measured diagonally. Standard size is 15 to 19
inches,

Color: The monitor can be either monochrom (one color) or color maonitor.
Resolution: The number of Pixels (or dots) per square inch is called
resolution,

Refresh Rate: It is the speed with which the monitor redraws the screen in per
unit fime.

Dot Pitch: The distance between the pixels on the monitor is called dot pitch,
The lesser dot pitch monitors have sharp images.

CRT (cathode ray tube) and LCD (Liquid Crystal Display) are the two common
types of monitors.
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i. Cathode Ray Tubes (CRT)
CRT nTu:;::jm similar to the standard
television sets because they contain Cathode
Ray Tube. The Cathode Ray Tube (CRT) is &
vacuum tube containing an electron gun and
a phosphors coated screen. The electron
gun, fires a beam of electrons which falls

d
0 e ey 72 "’m: ?l:'aﬂ electron guns while the
there a
second. In color CRT monitors

i i i.e. Red, Green, Blue (RGB).
re in three different colors i.e. \
f}t::sﬂh(’;::msa: produced by the combinations of these three colors.
er _ .

Figure 1.34 CRT Moniler

it glows for a fraction of a

iil. Liguid crystal display (LCD)
Monitors

Liquid Crystal Display (LCD) is a thin and
light weight menitor. It contains a substance
called liguid crystal between two sheets.
The molecules of this substance are lined Figure 1.35 CAT Monite:

up in such a way that the light behined the screen is blocked or allowed to
create an image on the screen. LCDs provide a‘sharper image than CRT
monitors and emit less radiation, They are used in a 'wide range of
applications, including computer monitors, televisions, and clocks. They are
usually more compact, lightweight, portable, less expensive, more reliable, and
easier on the eyes than CRT monitors,

b. PRINTERS

Printers are output devices which are used

media such as paper. The output produceq
output. Printers are divided into the following

1o produce output on physical

by printers is called hardcopy
two categories,

—_— —_— Tre—
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i. Impact Printers a w0
il. Non-lrnpan:t Printers
i. iMiricg Frinters
An Impact

printer creates an image by pressing an inked ribbon against the

Paper, using ping or hammers to shape the image. It works like a typewriter,
which uses smaj| hammers 1o Strike the ribbon. Each hammer is embossed
with the sh&_‘PE of an alphanumeric character; that shape js transferred through
1o Inktad #6500 onto e Paper, resulting in a printed character. Common

types of impact printers arg Dot Matrix printer, Drum printer and Chain printer,
Dot-Matrix Printer

A type of impact printer that produces text
and graphics by striking pins against an ink
ribbon to print closely spaced dots in the
appropriate shape. Different characters are
printed by using different pin combinations,
The printer receives the data from the
Computer and translates it tg identify which
character is to be printed and the _printing
head prints dots on the paper.
Dot-matrix printers vary in terms of speed and the number of
The number of pins, which can vary between
9 to 24, determines the quality of the print
fob. Dot matrix printers are commonly used
for printing  invoices, purchase orders,
shipping forms and labels.
Drum Printer
In these printers a fixed font character set is
engraved onto a number of print wheels. The
Wheels, joined to form a large drum, spin at

pins they have.

— -
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passes the print the ink's path onto the paper in

column the desi
which presses the paper osired  pattern. Inkjet printers are

high speed. As the desired characler for each ‘

m
Unit-1 0'“”'??2:3#————%1 m——— e Unit-1 Overview of Computer Systam
— which direct == =
|

L : ¢ from the rear, i Ga ig i .
position, 2 hammer st"ﬁz rr:n:aismg ihe desired character to be printed ., aln;::::e of producing high quality print which g |
agﬂ::ﬂ 1h9ﬁ:hb°” an:er A full s:lat of hammers delivers (600 lines-per-minute o n:at-::hes the quality of a laser printer, ! ﬁ# |
an the continuous . : = . |
f output) and a halpfase! of hammers delivers (300 LPM). ' iy A foag ARIEon g 1
e 300 to 600 dots per inch (dpi). 5

Chain Printer
A chain printer uses a printing

mechanism that uses characler
typefaces linked together in a
chain. The chain spins horizontally
around a set of hammers aligned
with each position. When the
required character is in front of the

selected print position, hammer in

Laser Printer Figure 1,29 Inkjet Printer
Laser printer utilizes a laser beam to produce
an image on a drum. The drum is then rolled
through a toner {containing dry ink), and the
electrically charged portions of the drum pick
up ink. Finally, using a combination of heat
and pressure, the ink on the drum is
transferred onto the page. Laser printers print

that position hits the paper info the very fast and produce very high-quality print
ribbon against the character in the Figure 1,38 Chaln Printer mechanism . Laser printers are sometimes called S :
chain. " printers. Figure 1.40 Laser Printer
This printer is not commonly found around microcomputers, because it is a One of the im o
portant characteristics of laser printers is thei i '
very expensive, high-speed machine designed originally for mainframes and available i . °i% 1§ Inelr resolution. The ’
P iy resolutions range from 300 dpi to 1200 dpi, |
li. MNon-impact printers P ¢. PLOTTERS

o i lotters are har i :

Non-impact printers print characters and graphics on the paper with Lase or engineers, anddc‘;?rre:smpx:::w E‘; T:JW e e,

with sprayed ink or with heat and pressure without striking the paper. These
printers are faster, not noisy and have high quality of print but costly as
compared to impact printers. Laser-jet or inkjet and Laser printers are commen ]

generate high-precision graphical output of
large sizes on papers, Plotters are more

types of non-impact printers. expensive than printers.
Inkjet or Laser jet Printer i i. D

¥ L] L ﬂ.lm F
Inkjet or Laser jet Printer is the most pop Sy
onto a page to create an image. This js

ular printer. It sprays tiny drops of ink . In 1{16 drum plotter the paper, on which the
achieved by using magnetized plates design has to be made is placed over the
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d -anlI«-D!OCII.Mse direction. The

i n
drum, which can rotate in both clockwisé a’“g rotation of the drum the pens
; the drum. Dur! t : ‘ [’T.“_”' | PR ———- - : -
drawing pens are mounted on the paper. The advantage 1.3.3 Diffe e
image on s Uiiterence between Soft rd 2 :
move left and right and create the desired ted and the width of rween Soft Copy and Har G"'!;]

is almost unfimi | :
of drum plotter is that the length of the plot 15 3 -

Soft Copy
2 drum. | T M1
the image depends on the width of the ! | The output which is stored i 3

Hard Copy I
The output which is printed on a |
paper is called Hard Copy.

; memory and displayed on the
ii. Flatbed Plotter ’ screen is called Soft Copy
A flatbed plotter plots a design on & shaet.

et R 2 |Itiseasyto modify and correct. | It is hard to medify and correct.
in such a way that the sp ER

fixed over a rectangular flatbed table. In An  electionics medium s [No electronics medium is required !
h plotters the pen holding mechanism is required 1o read out ‘softcopy | to read out hard copy output, r
such plotters the output,
designed to provide all types of motions - —_—
Soft i i
under the computer control, necessary to copy is '_ﬂtaﬂglbl& | Hard copy is tangible.
draw a design or graph. Most flatbed T 3 | Soft Copy is electronicfdjgital Hard copy is a physical version of .
otter 4
plotters have one or more pens of diferent Figure 1.42 Flalbe version of a document. a document printed on paper.
sty . 6 | Soft copy can be transmitted | Harg copy can only be transmitted |
electrically to any place, physically from one place to the
: d. Speakers other.
Speakers and headphones are the audio -

output devices. These devices have an
intemal amplifier and are connected 1o a
sound card in the system unit, The sound
card is used to capture as well as playback '
recorded sound. Laplops come with
integrated speakers,

|
|
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SUMMARY

H help of input
avice i data with the
.  ouhs RS pulput as a
e i m?mmd:d pm:;:ﬂ's it and then displays the
devices, stores it until neeced, 3,
result with the help of nuipu‘ll d?\:e:;ad — g i e
« The term “Computing Device
calculations. o
« The abacus, which emerged about 5.00(; years &g
today, may be considered the first computer. o e oo
: the invention of the transistor greatly
« By 1848,

development.
« Processing operation

ration is the process of storing the data or information or instructions,
« Storage ope

ieve i uired.
retain and retrieve it whenever requ

e mare commonly known as personal computers (PCs). The
g mmmmm:uu:rmixanamlw the smallest and least expensive of the computer
. m. me ive computers than

computers are the second powerful and expens| e o :

o uters. Mainframes are used mainly by large orgamzamps far crhlca:

wm;ﬂm m.:lmﬂy bulk data processing such as census, industry afn
2p£umer ;’la.ﬁalim. enterprise resource planning, and financial transaction

processing..

sive compulers
Supercomputers are the most powerul and the most expen
) dﬂ:":ﬂﬂ ::wsninnﬂﬂc. engineering, and business applications. These compulers
can process billions to trillions of instructions per second.
= Mobile Computing is a technology that allows transmission of data, voice and
. video via a computer or any other wireless enabled device without having to be
connected 1o a lixed physical link.

~» Computer hardware refers to the physical pars or components of a computer
such as monitor, keyboard, Computer datg storage, hard disk, mouse, CPU.
memeory, motherboard and chips.

n Asia and is sfill in use

is the transformation process to convert lhe input into

Computer Science-XI
——
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* Computer software is
what lo dg and how
computer useful,

* System
system.

» Application software is & lype of soltware that can be used for a variely of tasks

according 10 the user requirements.

* Operaling system is a sel of programs that
hardware of a computer and provides se
programmers and users of computer,

a step by step set of instructions that directs the computer
to do. It umns the data inte information - that makes a

software are sep of programs that operate and control the computer

manages and coordinates the
rvices to application soltware,

* A device driver is a program
altached to the.computer,

= Uity software is a kind of system
optimize and maintain the computer,

* Language processor or translator is a lype of system software that translates a

source program (other than machine language) into object program (Machine
language),

that controls a particular type of device that is

software designed to analyze, configure,

* General-purpose applications software are programs that perform commeon
information processing jobs for end users.,

* The software that is designed to

perform a specific task is known as special
purpose application softwara,

* The productivity software is a type of application software that are used to
produce documents, presentations, databases, charts and graphs.

* Licensed or Proprietary Software is a computer software that is licensed, giving

the right to use the software under certain conditions, but resiricted from other

uses, such as modification, further distribution and re-building under exclusive
legal right of the copyright holder,

Open Source Software is computer software of which source code is also
available to the user.
"I,/ Shareware is also called trial-ware and refers to licensed software that is

delivered to the user without payment for trial uses with limited functiona lity and
for a specific period after which it expires.
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in
embedded
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hardware that control vaduus electronic devices.

{o enter or
ts that are used
hardware componen
) Imp!d z\;a:nadrfmm& computer memory for processing
acce

to the user.
« Output devices are used to display results of processing

e main hardware of every computer system. It

« CPU (Gentral Processing Unit) is th i (CU) and Arithmetic Logic Unit (ALU).

Control
consists of two parts Le. the |
is a hardware device used to store data or programs Inrlusa in
uler memary
[ gf:'nnprputers elther on permanent or temporary basis.

Sean ic device that scans printed or
device. It is an electronic
& hamn:teif\ In;:cl Iﬂmmls images, or a paxtnwlar object to convert them into a
. digital file format.

Printers are output devices which are used to produce output on physical media
L]
such as paper.

Plotte rdcopy d by architects,

. are ha oulput devices. They are mainly use

anglnnr:rs. and others who need fo generate hmh-pmmwun graphical output of
large sizes on papers.
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. EXERCISE ]

Q1. Select the best choice for the following MCQs.

i.

&_ l ".__
I &0

Which of the followin
A. Difference Engine
C. Tabulating Maching

9 device is considered to be the first computer?
B. ABACUS

C. Mark 1
Which of the lo!!nm‘ng is the process

and instructions?
A. Input operation

B. Processing operation
C. Output operation

C. Storage operation
————————— Computers are the second powerful and expensive
computers than Supercomputers.

A. Microcomputers B. Mini computers
C. Mainframe computers
control the computer system?
A. Freeware

C. System Software

B. Shareware
D. Application Software

——— _lisnotaportable computer.
A. Laptop B. PDA

C. Notebook D. Mainframe

. is a program that controls a particular type of device
that is attached to the computer,

A. Operating System
C. Utility Software

B. Device Driver

D. Language Processor
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e — — er Systom
imize and maintain the I |
figure, optimize an i,
QN Vil Which software s used to analyze, con” . The distance between the pixels on the monitor s called
> computer? s ncrl b A. Size ) |
B, Device Driver c B. Resolution |
. & : - Dot Pitch :
: A. Operating Syste D. Refresh Rate C"M’ |
uage Processor Xiv. The *
& C. Utility Software D Languag e Oulput produced by printers is called _ 9 3
£ by - Hardeopy outpyt
il translates a high level ianguage;[pmgram line-by-line. C. Plain output g 21:1:;?:;5; uy;;m , N f
. Compiler XV, ‘ ] - outpu {
A. Interpreter B P _b——-————_____, Printer creates an image by pressing :an inked ¢
C. Assembler i : ?,:n Hg!zunm 0 g, ;
ix.  Which of the following is not an input device? g La:: lriti :;nnter B. Plotter \-ﬁ\
A. Mouse B. Scanner e ‘,«R A D. Dot-Matrix Printer
C. Digital Camera D. Speaker Q j ' ?\JJ\P
x. Which software is delivéred to the user without payment for trial uses \ 1 1.‘ M 1
with limited functionality and for a specific period of time? 2. Give short answers to the follow ing questions., I
* A. Open source B. Firmware I Whatis a Computer2 )
C. Shareware D. Freeware ' ii.  Whatis processing operation?
il is 2 tem often used for the fixed, small programs that ji!. Show basic operations of a computer with the help of a block diagram |
control various electronic devices. - Whatis a notebook computer? '
A. Open source B. Fimmware V- State five differences between hardware and software
C. Shareware D. Freeware ‘Vi.  Differentiate between an Interpreter and a compiler.
: , viil.  How Applicati '
xil. The number of = PpRlication software help Users?
Pixels {or dots) per square inch area of a manitor is i Lvorg

called ; I

A. Size
C. Dot Pitch e s .

Differentiate between shareware and freeware.,
. Whatis Licensed Software? -~
X, What is firmware?
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Q3. Give detailed answers to the following quest 2
i dern compu
i.  What are computing devices? Explain early and mo
devices.
ii. Explain different classifications of compulers. I
iii. Whatis software? Explain its two main types Wl. ks .
iv.” Explain different types of General Purpose Application Softwa
v.  Wiite short note on any five input devices. .
. What is output? Briefly explain softcopy output devices. ;
vii. What is the importance of magnetic cards/devices based systems?
Explain different types of magnetic cards.
viii.  What are impact and non-impact printers? Explain any two types of
: printers in each category.
ix. How a plotter is different from a printer? Explain different types of
plotters.

¥

define bit, byte, memory word and memory units.

» explain the difference between chip memory and magnetic

L ARSI

¥

memory.
differentiate between volatile and non-voiatile memory.

explain internal processor memory, ram and rom, and their types.
explain secondary storage devices.

expiain the difference between sequential access and direct
access.

describe magnetic tapes, magnetic disks and optical disks (CD,
DVD, Blue Ray).

describe flash memory and memory cards with advantages and
disadvantages. '
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Such a system is cajjeq bi-stable. In computers many bils are combined

e et T : onents of
) nt and cmnDUlEOW comp §
Computer-memory is one of the imporia together to hold more information, For example, eight bits make up a byte,

every computer system. It is the electronic holding place for iﬂstmc';lf:gsﬂil;: :
data which can be accessed by computer. Computer memory is use
data or programs on a temporary o permanent basis for use in a Sompiinr,
From the moment user turn the computer on until the time it is shut down, the
CPU of the computer is constantly using memory. Memory is sometimes
dlist‘fnguishad from storage, or the physical medium that holds the much larger
amounts of data for later use.
Computer memory is divided into two main types.
. = Primary or Main or Internal Memory
- ISandary or Auxiliary or Backing Storage Memory .
Primary or Main nﬁEmory holds instructions and data when a program is
executed, while secondary memory (also called auxiliary memory) holds data
and programs not currently in use and provides long-term storage.

¥ o5 ) e S

a. Bit-

b. Byte

¢. Memory Word

a. Bit
A bit or binary digit is the basic ynit
smallest amount of memory a comput
of two values, either ‘0" or '{* Itis al
corresp?nding to the .ability to store the result of a
altematives. Computers represent information. in bi

Computer memory
choice between two
Nary code, written as

which can hold up to 255 characters.
b. Byte '

represent a character such as an
alphabet, a number, or a special symbol, For example A, h, 6, 4, #, @, *, elc.
-Computer storage is measured in

: i byte multiples. For example, a 500 Gigabyte
(GB) hard drive holds 500 billior bytes of data.

Higher units of memory

The following are higher units of memory. These are the multiple of the unit
byte for digital information storage.-

Kilobyte: Kilo means one thousand (1000) but in digital computer as
information is stored in binary digits (0, 1) and its units are power of 2 and the
most nearest number near thousand is 2'° = 1024. It is commonly abbreviated
as KB (for Kilo Bytes).

Megabyte: Mega means one Milion (2% = 1048576). It
abbreviated as MB. 1MB = 1024 KB

Gigabyte: The prefix Giga means 2. The unit symbol for the Gigabyte is GB.
1GB = 1024 MB

is commonly

Terabyte: The prefix Tera means 2%, The unit symbol for the Terabyte is T8,
1TB.= 1024 GB

. Memory Word

A word is a term for the natural unit of data used by a particular computer
design. A word s simply a fixed sized group of bits that are handled together
by the system. The number of bits in a word (the word size or word length) is




bl A

: Unit-2 Computer Memory _____ME_‘E_{‘_E_E__‘_‘_-E_I_“__ Unit-2 Computer Memaory
_ e —— . Mem
Computer Science-XI =y

ecture, Modem wmpyters
that has a bigger
or ht a time for

A chip is manufactyraq from a silicon (or,

wafer, which is first o o size and then etched with circuits and electronic

‘. devices. It uses metal-oxige semiconductor technology. The current stage of
microchip is known ag Very Large-Scale In i

Chip memories are very fast as compared

i isti rchit
an important characteristic of computer a %
usually have a word size of 16, 32 or 64 bits. A compu .
word size can transfer more bits into the microproce ik
processing and this improves the processing speed of the comp o

in some special cases, a sapphire)

s

P o TR A T B AT e A AT IS . i : to other memories as there are no
ﬂ .2 PRIMARY MEMORY =~ -~ = ! mechanical moving parts in them but on the other hand chips rely on electric
Main memu or Primary memory is the part of the cnmpute.r that holds data lI cui’l'E!'ItIS- - ,
and instructions for processing. Computer internal memory is used to store Examples s chip memory are main memory (RAM, ROM and Cache), Flash
data that is used by the system at startup and to run various types of programs memory drwe;‘s. memory cards and registers. Many specialpurpose chips,
such as the operating system. Typically, internal memory is contained on small kﬁﬂw”;i app:ahun-spejcltlc integrated circuits, are also being made today for
microchips that are - either attached or connected to the computers | automobiles, home appliances, telephones, and other devices. Figure 2.1

: shows a chip memory.
motherboard. Computer memory can range from a couple of megabytes to | P ry

several gigabytes. Although it is closely associated with the CPU, in fact it is
separate from it. When users load software from a storage medium, it is stored

' Magnetic core memory was the most widely used form of digital computer
i i it i d. CPU gets rams from the o g Pute
in the main memory first and then it is executed, CP gets prog memory from its birth in the early 1950s until the era of Chip memory began in

b. Magnetic memory

main memory for processing. T

GWP:"W ma:"w'ca:: for as its manufacturing if’ concerned, is divided into magnetic core is a ring of ferrite material, |y can be permanently magnetized
wo types, ie. P memory and Magnetic memory, | sither clockwise or anti-clockwise about its axis just as a vertical bar magnet

. can be magnetized, We can then turn a magnetic core into a bit of digital
* Memory by letting these two magnetization states correspond to 0 and 1. It

! Provides non-volatile storage. The core needs no continuous power to retain

a. Chip memory
Chip or microchip is a small piece of
semi-conducting  material (usually

silicon). * A small cireuit called IC g

(ntegrated Circuit) is embedded p . "is & system of storing information through the alignment of small grains in a
: _ Figure 2.1 A chi Ineti i i

typical chip contains. milions of ko OB (lransfsu:rs} itis | Magnetic material, Once the grains have been aligned by an external magnetic

extremely complex and small maody .

field, the information remains Stored for long periods of time. This type of
Memory is used in the hard drives of computers as well as in magnetic tape.
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Figure 2.2 shows how data is stored on the surface of mag
medium.

volatile and non-volatile memory.
~a. Volatile memory

Volatile memory is computer memory that requires power (electricity) to
maintain the stored information. Volatile memory retains the information as
long as power supply remains on, but when power supply goes off or

interrupted, the stored data is lost. It is also known as temporary memory. I’

Examples of such memory are RAM (Random access memory) and Registers.
. B. Non-Volatile memory

information even if power supply is of, Examples of non-volatile memory
include ROM (Read-only memory), flash memory, magnetic s_tdrage devices

(e.g. hard disks and magnetic 1ape), optical disks, ang blue-ray disk. Non-

volatile memory is typically used for secondary storage, or long

for future use, -term storage
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223 Fundamental types of Main Memory

Fundamentally majn or Primary memory is classified into three types.
a. Internal processor memaory
b. RAM

c. ROM

a. Internal Processor memory
These are directly accessible to the CPU and are extremely fast. The following
are the two main types of Internal processor memories,

i. Cache rnern;ry

il. Registers

Cache lies in between the CPU and main memory while registers are
associated with the arithmetic logic units.

i. Cache Miemory

Cache (pronounced as cash) memory is extremely fast Static RAM (SRAM)
that is built into a computer's central processing unit (CPU), or located next to
it on a separate chip. The CPU uses cache memory to store instructions that
are repeatedly required to run programs, improving overall system speed. This
memory is mainly used to store some active portion of main rﬁemory (RAM).
When any information is required by the processor, first it will look up in the
cache memory, and if it is not available in the cache then it will fetch it from the
RAM. Figure 2.3 shows cache memory interface in the computer. There are
three levels of cache memory.

* L1 (Level 1) Cache
* L2 (Level 2) Cache
* L3 (Level 3) Cache
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cache peed

ie a piece of high §
i rocessor core. It is @ piece ;
wel 1 cache is built into the actual processo is directly accessed

CPU. It
iemory, which operates at the same speed as the needs to

rocessor
y the computers processor and holds data that t'tﬂi ':n the CPU but very
)xecute instructions. It is the fastest memory and closes

_ 128 Kbytes).
sxpensive and small in size (typically 8, 16, 20, 32, 64 or

L2 cache i
b et AM), which
Level 2 cache pulls information from the system’s main memory (RAM)

is then accessed by the L1 cache, Itis reasonably fast memory, bigger in size
and less expensive than L1 cache. It is normally 64 KB lq 16 MB. The purpose
of the L2 cache is to constantly read in slightly larger quantities of data from

RAM, so that these are available to the L1 cache.

L1 Caches

L1 Caches

L2 Cache L2 Cache

L3 Cache |

Figure 2.3 Cache memory interface

L3 cache
Level 3 cache is specialized memory that works hand-in-hang with L1 and L2

cache 1o improve computer performance. L3 cache is the biggest cache

I - I_

._..-—-'_.—_

S, S SR AR [V

Computer Scian:e-)(l

e

Unit-2 Computer Mem ory

memor:; that calers to the needs of the microprocessor
reques o :
q S0 that Processing instructions are Provided without delay. L3 cache

is faster than random ace
E55 memory (RAM , and i i
b, ertommanee 1y (RAM), and s designed to prevent

by anticipating data

built into the motherboard,

Fetching instructions from cache is faster than calling upon system RAM and a
good cache design greatly improves system performance.

. Registers

memory address registers. They store the operands and the result of an
Operation. The number of registers varies from processor to processor. The
More is the number the faster is the instruction execution,
The main registers are:
* Accumulator register (AC), stores the results of arithmetic and logical
Operations.
* Status register (also called PSW, Processor Status Word), holds
Syslem status indicators (carry digits, overflow),

Instruction register (IR), contains the current instruction being
Processeq,

k——.—___.. § ._...._ ; =
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(PC), conta !

« Program counter emory-
pracess: - orarlly stores data from the
Buffer register, lemp

ccess Memory) type of computer memory- Itis
on

can write
The User
mmpﬂ‘ﬂ'

it. RAM'is a volatile memory; it
on from it. i "

b. RAM (Random A e
Random Access Memory (RAM) is
_the Read and Write (RIW)

. informati
information to it and read | t can be accessed as Safig

| | racessing

means information wnt::m 1oml e i b i
- can
n the power is off, -

- nporarily until the CPU needs them;,
54 ual storag :
RAM consists of small electronic
ted circuit boards). These

ockets, Different

i each
instruction e cells which can

In RAM, transistors make up the mém::
*ramember” an amount of data. Physically, e
chips which are mounted in modules (small p e
rnoi;ulas are installed in the Computer's motherboa

types of RAM modules are shown in Figure 2:4.

#

i 240 Pin DDR2.RAM
|

= "

1 i 458 Pin DIMM
L. Figure 2.4 Different types of RAM Maodules
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Types of Ray
There are two basio types of RAM,

i.  Static RAM fSRAM}
il.  Dynamic Ram (DRAM)

i. Static RAN (SRAEUT}

and is therefore not used for high-capacity, low-cost applications such as the

ers. Static RAM is mainly used to make the
CPU's cache. -

.  Dynamic RAW
DRAM is a type of semiconductor memory where the w
indicates that jt needs to be periodic
each bit of data in a separate
Capacitor can be either charged
fépresent the two values of a bi

ord “Dynamic”
ally refreshed to retain its data. It stores

capacitor within an integrated circuit. The
or discharged: these two states are taken to
t, conventionally called 0 and 1. In personal
s -internal memory because of their simple

 Structure that allows high storage and low cost as Compared to SRAM. There

are two main types of DRAM.
* SDRAM .
* DDR SDRAM

SDRAM stands for Synchronous Dynamic
Random Access Memory. SDRAM is a
high speed semiconductor memory. It is

Figure 2.5 SDRAM
an improved form of the older DRAM (Dynamic Random Access
SDRAM operates synchronously,

Memory),
which means that it Operates in sync with the

e — e ——
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i 1
ystem data bus. Therefore, it can upa;i :
at much greater spe?ds than

RAM.~
synchronous i b
DDR SDRAM (Double Data Rate SDR ;
is an improved SDRAM which a1_l::sme
computer 10 transfer data at twi A 474
ed. It has improved memory clock spe e
s s A omputers today, including
x el of DDR SDRAMs used for c i it
es .
gl ‘YEIB Data Rate), DDR2 RAM an?l D o e
i {Dp!:H 1o 2000 MHz. SDRAM comes In sizes
{#] .
speed from 100 MHz . i 3
f:' e E;EEO::Qmputam. DDR2 reads or writes
o kb i ta words
ywilapo i HAcT:ck cycle whereas DDR3 reads or writes 8 da
4 words of data per A
per clock cycle. Figure 2.6 shows DDR3 3

Figure 2.6 DDRS SDRAM
d to simple SDRAM.

B Memun:]i'l emory, i.e., the information stored
emory) is non volatile m , e, i
e anl?u:n if ihr: power supply goes off. Itis used for the pen:n e
i "C‘: :Dfi:naﬁm It -also possesses random access property. Info ok
smmgtet:e :rl‘ltten into a ROM by the users/programmers. In uther;;t:l i
ok i res. Figure 2.
decided by the manufactu

contents of ROMs are _ |
different types of ROM chips.

. 1

Figura 2.7 Difterent types of ROM Chips
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Unit-2 Comp

Types of Roy o
The ROM is classifieq
. Programmape Read Only Memory (PROM)
ii. Erasable Program
i, Efa::tn'cany Erasa
i. PRowm

Itis a type of RoOMm which can be Programmed once and then
changed. PROM js Manulactured blank and then it
by "blowing” its fuses. This

it can never he un-blown.

ii. EFROM

into the following lypes.

mable Read Only Memory (Ep ROM)
ble Programmable Read Oniy Memory EEPROM

can never he

is programmed just once
Fracess is irreversible. Once a bit position is blown,

The data is fed into it using a PROM programs.

exposing it to Ultra Violet { i
to UV light, the entire data i

ili. EEPROWM

5 erased,

EEPROM (Electrically Erasable FROM) is a chip that can be erased and
'eprogrammed on the board. It can be erased within a few milliseconds. There
is a limit on the number of times the EEPROM can be reprogrammed, j.e.:
usually around 10,000 times. Flash drive is 5 special type of EEPROM.

is used to hold data or information pemanently. It is
called auxiliary sto

CPU. The comp

also
rage, external storage or backing storage. It lies outside the

uter usually uses its inputoutput channels fo access
ge and transfers the desired data using intermediate area in
Secondary storage does not lose the
off and it is non-volatile.

data when the device is

Some examples of secondary storage
_—

r.ﬂ L
X /|

|

utor Mo mory -
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memaory and
i - e Ray Disk, Flash (
s are Hard. Disk drive, CD, pvD, Blu y
device ;

Memory cards.

P S

-h 2;3.1[ ;. - “dy_SFGEErg?mnng EI_'IE data parmanantly. T
Sacondary storage de ices are use
Secondary storage devi o
devices have the following characteristic b e 2
hey are non-volatile as the data is ncrt. O
ok memw of these devices Is very high. It g o
s e d to the main m i
ive as compare W
o ag?:edma can be erased and stored any time
« They are reusa

requires. o
« Depending on their characteristics,
i &m:’msm& dary Storage Devices are Magnetic tapes, Magnetic
Various types o -
disks, Optical disks, Flash memory and Memory cards. .
o A aace and Dire t Access
'm a9  eaguential Access and QIr&c_‘_ .
L TS ﬁtjﬁlé‘g“‘: RN
K - Stors . Sy S i e S A T
Sl PN T o Ay ik e LB 1 : 2 2
L!;;m s can be divided info two main categories as for as "?:‘z’:;i
wRsIGRR i re Sequential Ac
i ism is concemed. These a
or accessing the data mechan
and Direct or Random Access.

. . rage

a. Sequential Access Sto :
Sequential access is a storage system where the data is stored and read :.n =a|
fixed or linear order. This order is pre-determined and follows a logica
progression. Some types of sequential access are unavoidable, such as when
playing back a cassetie. Common example of this type of device is an audio Of
video cassette. y

The main advantage of sequential, as compared to random access memory. i
that it is usually much cheaper ta prodyce,

e
R

R -
- TN L g
L

these are sequeniial and random or

i% 43 T
an 4
2 gl .1 1S
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it usually takes longer to
. th cause the computer either
has to ru'n faugh all the data in Sequential order until it fing the carrect piece,
like looking for information

"2 book with no index. Magnetic Tape is an
example of sequentia) memory device,

b. Direct Access Storage
Direct access,

access storage devices, such as a
magnetic disk, bits of data are stored at precise locations, enabling the
without having to scan a series of

-Sequential access. The only drawback is
tompared to sequential access devices,

£ -
[333 Types of Seconda
Secondary storage devices are cla

4. Magnetic Tapes

b. Magnetic Disks

C. Opfical Digks

d. Chip Memory

a. Magnetic Tapes

Magnetic tape has been used for data storage for over 50 years, Magnetic
Pe is a sequential access slorage device used for datg collection, backup

and archiving. It consists of a thin tape with a coating of 3 fine magnetic
c";atenar_ used for recording analog or digital data. A device that stores
Mputer data on magnetic tape is a

tape drive. Magnetic Tapes generally

that these devices are costly as

ry Stnrag-e- Devfn:es-_ : ﬂ

ssified into the following types.
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” howe i S ar

than hard drives, ver magnetic tapetakine
devic;as are usually used-for ; g

” rmat. Locating

is its sequential fo :
b rd before it or searching for

transfer dala a bit slower
cheaper and are more durable. Thes
backup of data. The major drawback ©
B wpecti et o read'tﬂi':_?\"::f #::Uupdating requires copying files
markers that identify predefined partitions. ; it Eokiiasn

" from the original tape to a blank tape and adding 1|:: :'E:E!a‘ A
while copying. Tapes are used for storing |§me amoul AP ——
can store data up to 5 Terabytes. It is used W

mainframes for backups and archives.

a3

Figure 2.8 Magnetic Tape with carridge

b. Magnetic Disks

The most common type of secondary storage devices are magnetic disks:
These are made of either flexible plastic material (Old Floppy disks) or figid
metal (Hard Disks). Magneic disks are coated with a magnetic substance.

Each surface of the disk is subdivided info concentric rings called tracks:

Disks with bigger capacity have more tracks. In larger computers, one ;5‘“"“"!s '

the same amount of data in each track and keeps several disks mounted on#

shaft on top of each other ag a disk pack. At least one read-write head ® |

assigned for each surtace. The read.wiite heads are mounted on a devic?

———3

e e e—
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called the access - '
Mechanism, whi i
the appropriate data item P

disks are Floppy disks, Zip

ions them on the cylinder in whi
k ich
15 1o be located. Some com

disks and Hard disks.
Floppy disks ang Zip disks
Floppy disks are oy ty

of i
popular during the 19gg a:}B i
disks are flexible plastic
They are packed insj

ges. These disks were very
nd early 1990s as Portable storage device. Floppy

di i ;
Isks coated with Magnetic material on both sides.

capacity of a floppy disk was 1

A4 MB. i
shown in Figure 2.9, ! R

I
e
| —r

Figure 2.9 {a) Floppy Disks

Zip disks are also o
Somewhat like floppy

Flgure 2.9 (b) Zip disk

Id type of removable storage devices, A zip disk is

; disk, only the size and capaci i i

i pacity of disks are differen

aipm ::k €an hold-around 100 MB 1o 250 MB of data. Zip and Floppy disks ;r:
Obsolete now a days because other storage media

il ; like Flash memg
s are becoming more popular due to their large storage capacity anrz

e
..1
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—_— _—=!._‘——_u—._|__

mon types of magnetic
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. Hard disks rage device
A hard disk drive (HDD) is a non-volatile, random ET:;: I:.plir?-::'le within a
digital data. It contains rotating platters on & motﬂ;nd written to the platter
protective enclosure. Data is magnetically ;e;:ri :::m e i, W
hy' maiwnzebt:dih:‘a;;::a:: ;e:::e:mr secondary stnragB- ui'{fa;talhi:
::::Tal Z:rposa computers since the early 19_505. The-}' h::en;:;l:l::e Wit'h
position because advances in their real ramrm.ng l;::fl}'lﬁlw s
the requirements for secondary storage. Tnda?.fs HDDs ﬂpSCSI (SAS)
serial interfaces; |.e. Serial ATA (SATA) or serial attached -

for

Avtuator

N

Platrers

Figure 2.10 Working of Hard disk drive (HDDY)

A typical HDD design consists of a spindle that holds flat circular
called platters, which hold the recorded data,

speeds varying from 4,200 pm 1o 15,000 rp
Today, most HDDs operate at 3 Speedof 7,2

disks, also
The platters in HDDs are spun al

m for high Perdormance servers.
00 rpm,

Sectorg are the further
=T

1 LR b T
e S g B o o 4
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arc across the platte

8 each head to access almost the
Pins. A typical HDD has two

and an
read/write head assembly across the spinni

The surface of the disk js divided into trac
as shown in Figure 2.11.

' entire surface of the Platter as ji 5

electric motors;
a disk motor that sping the disks actuator (motor) that positions the

ng disks,
ks and sectors before writing data,

Figure 2,11 Tracks and Sectors in Hard digk

Tracks are concentric

circles (circles within circles). The data bits are
fecorded a5 tiny magneti

C 5pots on the tracks.

divisions of tracks, which hold a block of data that is

Or written at one time. Modern disks
P—

|‘."{

have more sectors in the outer tracks
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than the inner ones because the outer radius of the platter is greater fuan fhe k

inner radius.

c. Optical disk

It is a flat, usually circular disk which encodes binary data in thel;::“ Ef pits
(binary value of 0 or off, due to lack of reflection when read) and le( Inary
value of 1 or on, due to a reflection when read) on a spadal matenal (often
aluminum) on one of its flat surfaces. The encoding patiem follows a
continuous, spiral path covering the entire disc surface and extandlng Iron'_i the
innermost rack o the outermost track. The data is stored on the disc with a
laser or stamping machine, and can be accessed when the data path is
illuminated with a laser diode in an optical disc drive which spins the disc at
speeds of about 200 rpm up to 4000 rpm or more depending on the drive type,

disc format, and the distance of the read head from the center of the disc
(inner tracks are read at a faster disc speed). The one side of an optical disc

usually has a printed label, generally made of paper but sometimes printed or
stamped onto the disc itself. The other side of the dise contains the actual data
and is typically coated with a transparent malerial, usually lacquer. Unlike the
3va-inch floppy disk, most optical discs do not have an integrated protective

casing and are therefore susceptible to data transfer problems due to
scratches, fingerprints, and other environmental problems. Oplical discs are
usually between 7.6 and 30 cm (3 to 12 in) in diameter, with 12 cm (4.75 in)

being the most common size. A typical disc is about 1.2 mm (0.05 in) thick,
while the track pitch (distance from the center of one track to the center of the
next) is typically 1.6 micro meters {pam)

The following are different types of optical disks,
i.  CD (Compact Disk)
il.  DVD (Digital Versatile Disk)

iii. = Blue Ray Disk (BD)

: layer and hits the censor th

CD (Compacy Disk)
A compact disk
storing, and playing pagy audio, vig,
optical disk designed to Support o
CD-ROM), fecordable (write.
e.g. CD-RW), Write-once

fabricateq, circular medium for recording,
€0, and computer data. Compact disk is an

ne of three recording types: read-only (e.g.
once, e.g, CD-R), and re

about 700 megabyte of data,

A CD drive/player is used for reading.-‘recurding the data on the CD as shown
player is to focus the la

scatters the light ang the Ia

: nd reflects it into th
reflection is transmitted as Os

and 1s into the mem

e censor. The change in
ory of the computer.
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ii. DVD (Digital Versatile Disk) | i
o 16 gigabyte storage for video, GB. Its also faster than CDs and DVDs, The bum

i i chnology with a 4 , KE - ;
i L A i or double-sided, and can blu-ray that represent digital information are much

: . ; M
audio, or other information. DVDs can be sing i
' - . has larger data packed. This increage .

have two layers on each side. DVD is very similar to CD but a b4 et 5 i-he e S
storage capagcity. Its data storage capacity is about ten times more than a CD. ces for storing movies B i

equire a lot more storage.
It has replaced the video tapes that were used in the past for s

smaller and very densely
ay. Blu-ray disks are better

toring movies. A | Another advantage of blu-ray disk is their durability. They have a special

DVD writer or player is used to read the data stored on a DVB; BVD players: |} ‘ooatlng thalt ht_alps to prevent scratches and marks that degrade performance.
are compatible with CD which means they can piay CDs also. DVDs have the | A blu-ray disk is shown in Figure 2.14.
same diameter and thickness as CDs and are made of the same material and | Blu-ray disks cannot be used on the current CD and DVD players, because

manufacturing methods. Data is also stored just like a CD on a spiral track in | those players lack the biue-violet laser required to read the disks. However

the form of lands and bumps. Like CDs, DVDs are available as DVD-R and B-Ju-r&y Pilysrs can mn COs and’ VDS, Nowadays. most of the motion
DVD-RW. pictures industry is Supporting blu-ray disk. It requires a s

i pecial blue-ray drive
for reading and writing. "

DVDs are easy to carry and can store more data in less space compared to
CDs. Disadvantage is that DVDs require special drives to read/write data. DvD

* does not provide enough data storage compared to other latest storage
devices used today.

Figure 2.74 Blue Ray disk

b > e

. - - | (234 Chip Memory as Secondary storage
;,i ML BieRay Disk (BD) . 5:1::; r::rtlrj:h|p"rsda;9ém;ﬁtp|ec\: c;f Zemi—conduciing material (usually silicon).
£ Blu-ray is an opfical disk format desi % ' i oS ok e :

:f ray is the successor to DVD, Elu-ra;g;;i l;’ﬁj‘:":if; E“:OUH! o dﬂt:- :l.'lﬂl; Contains millions of electronic oompunant; (transistors). ;i*:h Amt::::: ::::
il and write to the disk rather than the red [ager of D:BD ZT:;;: m:fs main TV Gards are the two common types of chip memories which are used as
i _ - Portable secondary storage in computers.
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a. Flash Memory kel i
It is a non-volatile computer storage chip that can be R e
reprogrammed. It is primarily used in memory cards,
and transfer of data between
players and solid-state drives for general storage - o
computers and other digital products. It is a specific Wpﬂ_ o
(electrically erasable programmable read-only memory) that is era
ntire chip had to be erased at
programmed in large blocks. In early flash the &i
once. Flash memory has become the dominant technology wherever a
| significant amount of non-volatile, solid state storage is needed. Example
applications include PDAs (personal digital assistants), laptop computers,
digital audio players, digital cameras and mobile pm?nes.
Flash Memory Drive (also known as USB flash drive) is a data storage device
that includes flash memory with an integrated Universal Serial Bus (USB)
interface. USB flash drives are typically removable and re-writable, and
physically much smaller than other storage media. Documents, presentations
and any otherform of data can be stored on a Flash Drive, and has proved a
far more effective way of transferring data than buming CD's, and even DVDs.
Flash Drives are also known as USB Memory Pens, USB Pen Drives, and

USB Memory Sticks. ’

Flgure 2.15 Flash Memory drives
Advantages of Flash Memory

The obvious initial appeal and great advantage of Flash Memory is
its portability. Users can place a number of

Flash memory.
r-t

files and applications in

B =

i B T R N TR e R e e
) .3-\_..;.5‘.’(& t_\_‘: : 5 kLR 'LJ: Q‘i =

B L ety Rl
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It ig faster in read and wrile

* ltisless Prone to damage,

* tis cheaper
* ltuses less p

L]

than traditionaj drives in small storage capacities,
ower than traditional hard disk drives,

Flash Memory is much more durab|
memory.

* Extremes in Pressure or tem

affect Flash Memory,
* Adding or deleting files
Disad\rani’agas of Flas

Peralure change would not nomaily

in Flash Memory is quick and tidy.
h Memory
* Flash Memory has a limited number of write and erage cycles.
* Most flash drives do not have a write-protection mechanism
Due to small in Size, these devices can easily be lost,
Currently costs 3 ot mere per gigabyte as Compared to traditional
hard drives for large storage capacities.
b. Flash Memory Cards
A Flash Memory Card is an electronic flash

Memory data storage device used for storing

data such a5 text, pictures, audio, and video.
They are commonly used in many electronic
devices, including digital cameras, mobile

Prll)nﬂsl Japtops. MP3 players and video

8ame  congoles. They are small, re-
[
Bcordable, and able to retain data without

POWer. They come in various sizes and with

Unit-2 Computer Mamury

compared it S
drives. to traditional hard digy

e than other forms of computer
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: \ Cards -
Advantages of Memory sl . *  Computer memory ;
; which keeps data Y 15 one of the important and com, lso
ve hon-volatile memory, i computer system, puisory components of every
) Mart:mz:r:rd;a: on them are not threatened by loss of power, and :
on the card,
need not be periodically refreshed. i | = f;‘::nﬂ:f;ﬁ ::amﬂry r[als9 called auxiliary memory) holds data ang programs not
Th id state media hence free from mechanical i and provides long-term storage.
» They are s0 :
* Primary or Main memory hoids .
?r;imag::;uamﬂon memory cards are smaller, lighter and compact | executed, " Tlelds Instructions and data when program is being
. new |
with higher storage capacily. * Bit or binary digit is the basie unit ofinfurmation in computing. A bit is th i
They require less amount of power. amount of memory a computer ez ] e smalles
i They are highly portable. They can be easily used in number of values, either '0' o *1 1! recognize. A bit can hold only one of two
. are " ' "
; devices.
small, lightweight and low-power » * Byleis a unit of ; : .
« They have relatively large storage space compared to old backup s an alphabet, a number, or a special symbol,
o Mai i
devices. YU S msl'r':m’:'i;“;grﬂ' Pﬂma;r:grnemw 's the part of the computer that holds data and
ot in differen processing.
« They can easily fit in memory card sl 3
easily removable. : * Magnetic core memory was the most widel f igi
mputers i N ¥ used form of digital computer
» They can be used in different devices such as cameras, comp memory based on a very simple idea. A core, a ring of magnetic material, stores
or mobile phones. ;:e?iZIby the direction of its magnetization. A magnetic core i a ring of ferrite
Disadvantages of Memory Cards "
+ They can break easily. * Volatile memory is computer memory that

* They can be lost, misplaced or smashed.

* Memory cards may be affected by electronic corruption and make
entire card unreadable.

Sometimes work slow.

Cannot be attached or read by the computer /devices withaut
proper hardware.

» Can get corrupted if not handled carefully,

requires power elactncny' to mai
the stored information, : )9 miintsia

. Non-vulatlle memory is a permanent memory that can retain the stored
Information even if the power supply in off,

* Cache (pronounced as cash) memory is extremely fast Static RAM (SRAM) that is
built iy @ computer's central processing unit (CPU), or located next to it on a
Separate chip.

i Registers are small
Processgr

memory units. There are a number of registers inside the
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Random Access Memory (RAM) is the common type of computer mamory

the Read and Write (RAW) memory of & computer.

g oo ! stared in it,
ROM (Read only memory) is non volatile memory, i.8., the information i

is not lost even if the power supply goes off.

¥ Semdaw‘ storage is used to hold datafinformation, to be !ransferred for use
during " processing as and when required, and for sloring data/programs
permanently for future use. )

= Sequential access is a storage system where the data is stored and read in a

fixed or linear order.

« Direct access, also called Random access is a storage system where the data is
stored and read directly from storage devices.

= Magnetic Tape is a sequential access slorage device used for data collection,
backup and archiving.

« Magnetic storage refers to the storage of data on a magnetized medium.

s A hard disk drive (HDD) is a non-volatile, random access storage device for digital
data. It contains rotating platters on a motor-driven spindle within a protective
enclosure.

« Optical disk is a flat, usually circular disc which encodes binary data in the form of
and lands on a special material on one of its flat surfaces,

« A compact disk (CD) is a plastic-fabricated, circular medium for recording, storing,
and playing back audio, video, and computer data, :

s Blu-ray is an optical disk format designed to store large amount of data.

» -Flash Memory is a non-volatile computer storage chip that can be electrically
:ra&ad and reprogrammed. It is primarily used in memory cards and USB flash

ii.

iii.

iv.

V.

vi.

vif,

Cumpul?f Scienea.y)
_EXERCisEg B
Q1. Select the be
st choi;
I. _ hoice for the following MCQs.

—_—
Meémory holds data and pro

o Provices fong grams not currently in yse

“term storage,

A. Primary
b B. Secondary
. C. Internal
———— _isthe smallest amount
o of memory a computer can hold?
c. i s
Which of the following i i
g is the fastest me
A. RAM m:;?
C. Cache memory D‘ F'c:;M
How much is 1 Mega Byte memory equal to?
A 1024 K Eytes B. 1000 K Byte
C. 1024 K Bits D.1024 G Byt :
. ] 3 ' Es
Which material js used to make memory chips?
A. Iron B Go;d
C. Silver IJ. Sili
; . Silicon
Which of the following is volatile memory?
A. RAM B. ROM
C. .

P?‘HDM D. EEPROM
Wi_uch of the following is called internal processor memory?
A. RAM B. ROM
C. Cache D. DRAM

“*“—- - —-WE

1
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vi, has the highest storage capacily. J ers to the following questions
ADVD i S l ! Bﬂaﬂ]_' ©xplain the Processor internay memo.
Zes D. Zip disk - fv:p'a'" RAM and ROM along with thei i]rp::-:n ::::_lnrpes
L i atis mean i
n {a:5:ype i aptioa aloisgs ? |l b.BMfeen Sequl::z:cnndary storage devigeg also explain the difference
: -ray Disk : dccess and Rang,
A. Hard disk 8. Blu-ray iv.  Describe the foljoy, —_—
C. Floppy disk D Zip ek a) Ma "9 8long with their advantages ang disadvan
gnetic tapes tages
x.  Which of the following is a sequential access storage device? b) Magnetic disks . ‘
A. Magnetic disk B. Blu-Ray disk ©) Optical disks( CD, Dy, e Ray)
C. Magnetic tape D. Zip disk V- Describe the following chip Mermories with their acya
Q2. Give short answers to the following questions. +* disadvantages. ntages and
i. Whatis computer memory? . a) Flash Memory 2
ii.  Define bit, byte and memory word. b) Memory Cards "
iil. ~ Whatis the importance of cache memory in a computer? it
iv.  Give some uses of secondary memory,
v.  What is the role of registers in computer? i
vi.  Differentiate between DRAM and SRAM.
vii.  Give few characteristics of secondary storage devices,
viil.  Differentiate between the following.
a) Chip memory and Magnetic memory

b) Cache and Register
c) Volatile and non-volatile memory

d) Magnetic tapes and Magnetic disks
e) EPROM and EEPROM




define CPU and its components (ALU, CU, Registers, Caqne and
» de
Internal Buses).

» describe the funclions of general purpose and special purpose
registers.
» explain system bus and its types.
> define instruction and its types.
% explain instruction format.
*» describe instruction cycle (Fetch, Decode and Execute).
» describe CISC and RISC architecture.

» differentiate between Intel and AMD processors,

processor.

_311 Basic Components of CPU

CPU consists of the following basic co
a. Arithmetic and Logic Unit (ALL)
b. Control Unit (CU)
¢. Registers
d. Cache

€. Internal Buses
a. Arithmetic and Logic Unit (ALU)

Arithmetic Logic Unit is t
and- Jogic

mpanents,

he main Processing unit of CPU. |
Operations on data. Arithmetic

Multiplication, division and logical operation is
datg items. ALy Processes the data and then
fesulls of an Operation are stored in registers (1
Now 4 days CPUs have more
multaneoumy in order to imp

b. Control unijt (Cu)
Contrg) Uni

“Omputer, |y

performs arithmetic
means  addition_ Subtraction,

gives back the resuits. The
emporary storage locations).
than one ALUs that can do the calculation
rove the efficiency of computer system.

! manages the functions performed by different parts of the

4 Coordinates and controls the overall computer system, just like the
k :’ ' r Tl b iy |

=

ar
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brain c;o_ntm'ss meﬁm;; hm;y -It ;J-:cu;es;e: program instructions, controls i d. Cache MEmer = Processing Unit
and directs the input, informs ALU for processing, arranges the storage and . . || s the small amoyn S

5t e i o e aUip it 9e06. | processor. Cache Memory is aiso ';;;iﬂt:: between main memory ang

Control unit is reépunsihta for directing the flow of instructions and da!é . . I
the CPU. It directs the operation of the other units by providing timing and

i | cessor when d
- ; ic to interpret me , esires the data,
contral signals. The control unit contains the necessary log i ”hrp Gie: 06T 156 e s t:}?;:' oot o e “
intructions and to generate the signsls neceesary (or 1o SxeeuEn o t?se miCroprocessor speed and jts usage Will result in the better efficiency of the
instructions. The descriptive words “fetch” and "axecute” are used to describe :

There are different levels of cache memg,
ry.

Level 1 (L1) Cache memory reside

fast from the other memories. Micrg

the actions of the control unit. It fetches an instruction by sending an address

and a read command to the memory unit. The instruction at that memory S Inside the microprocessor and is very

address is transferred to the control unit for decoding. It then generates the memory. Processor first checks the Level 1 Cache
necessary signals to execute the instruction. Level 2 (L2) Cache memory lies just outside the mi
- .| . compared t microprocessor, it is slo
¢. Registers g {s] J;ever 1 cache but fast from rest of the memories. If d W as
~ an n "
Registers are small memory devices available in the CPU, These are usedto | e ot found in Level 1 cache memory then microprocessor will o er
store data temporarily. CPU registers are at the top of the memory hierarchy, cache memory. look in

and provide the fastest way for a CPU to access data. Each register is

designed for a special purpose and the size of each varies. Registers are
measured by the number of bits

Now days m i
¥s modern microprocessor has Level 3 cache on the motherboarg,

they can hold, like 8-bits, 16 bits or ALU Control
i a 32-bits register. Processor ?_._g‘,:;;,'{,},';“ cmligitnnd
contains different kinds of registers " i
and is classified according t
g 1o their V¥ Registers V
content or instructions. CPU Workspaca
registers are divided into two main T
types. _ . ’ Figure 3.2 Cache mémary
* General Purpose Registers RAM ROM

e. lnterna; Buses

= _Special Purpose Registers
Figure 3.1 Cpy Registars

R "
mmpum;— E’;ystem that transfers data between computer components inside
: - Internal pys connects al

| the components of computer to the

e T S I
|
|
i
i
I
|
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motherboard. An intemnal bus enables communication between internal

components such as a computer video card and memory.

Modern computer buses can use both parallel and serial-bit conneclions.
Parallel buses are those which carry data in parallel on multiple wires
(Conventional PCI, Extended ISA, PCI-104) and serial buses are those that
carry data in serial-bil form (PCI Express, SATA). The buses size in computers
are from 8-bits to 128 bits.

e AR T Fias oy m———
e L LSy 4 Tyl W
e TR

Registers are categorized info two types according to their purpose and
function,

= General Purpose Registers

« Special Purpose Registers
a. General Purpose Registers

General purpose registers are used g store data as well as addresses. They

are combined data and address registers. These registers are used for

Fi

R B T LR LR

—— N

Caompuler Szig

noe-x|

Unit. 3 r
3 Ccl:lt-al Procesaing yny

i.  Accumulator (AX)

ii.  Data Register (DX)
ji. — Base Register (BX)
iv. Counter Register (Cx)

"~ 16-bitAX register

8-bit AH register 8-bit AL register

able, It usually contains a data pointer. It consists of two

8-bit re
Qisters (BH and ich ca
BL) which i og ed
One 16-hit register. ] T RN ey B

Bits 15,

16-bit BX register

8-bit BH register | 8-bit BL register
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iii. Counter Register (CX) : Instruction regis iy
T : ter
a counter for repeating or 100pIng Ins:ucm:‘& ~ L] . currently being exec:&tez Part of controf unit
and will decrement the vaiue instruction register g1 Each instruction 1o

The Counter Register acts as
The instructions given are automatically repeated

of CX and quits when it is equal t0 0. It consists © .
CL) which can be combined and used as a 16-bit regis

f two 8-bit registers (CH and . ~ because it holds the cur

ter CX. i
: e Memory Addra..
=S Register (MaAR)

: .0
Bils [ L T ————— L . M.Bmor}r AddrE'SS HE o
: gister holds th
from which data i € memory addres
16-bit CX register P sent“’:; gét Provided to the CPY of yi eyl ':;2 memory address
— En stored. |t : ress to which
8-bit CH register | 8-bit CL register 'd:;a that needs to be acesseq wb::ﬁg;mdi the memory location of
addressed j i ing fro
by MAR is fed into the MDR (Memory ‘ubata”;e':;::ﬂ}w. .l-_;he data i
i r) and then js

Register to the memo i
ry location wh '
OSe address is stored in MAR. So, in both |

iv. Data Register (DX)
Data Register has a special role in multiply and divide operations. It works like reading and writing, it is holding the adq
a buffer and holds anything that is copied from the memory ready for the . |, datais to be read or storeg 1658 of the memory focation where the
processor to use it, It also consists of two 8-bit registers (DH and DL) and can
! o T T r—
be combined to work as a 16-bit register. In InputOutput (/O) operations DX, |, ™ Wewmory Bufier Regissay (MER)
register can be used as a port number. ::1:::1 E mory Buffer Register actually holds the contents of th
# E i
21 T [ e PP E R | i Il'ﬂﬂvad from memory to other cemponents or from cn;?:n::.:z ;ﬂﬁ:
' Y. In order i
e B o i_t . 1o store a word it must be Iransferred to the MBR and then
; Wil go to the specific memory location. It works as a buffe
& r |

allowin
g the processor ang memory units to act independently

8-bit DH register | 8-bit DL register

iv,
Program Counter (PC)

b. Special Purpose Registers
p
These registers hold the state of a program. They include program countef, fogram Counter js :
instruction register, memory address reqi ¥ Py . tars Computer py, also known as Instruction Pointer. It is a register in a
. ss register and memory buffer registers. VT Processor that containg the address (locati [
These are used by control unil to control the operations of CPU and by the . eing executed at the current time. As each i ety
: A each instruction gets fetched, the

operating system programs to control the execution of the ' P
. programs. Followind ogram ¢oy fae
are the special purpose registers nler increases its stored val i i
; theq ue by 1. After each instruction is
+ the program counter points to the next instruction in the sequence.
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3.1.3 System Bus o &R Mt us

313 SystemBus o - i,
information is transferred a

bus is ygeq

i er which
:a:: irlswzr:‘!: :ﬂ tr‘::nr;t.m;:ut:; i?:: gﬁm the central processing unit to * i ;*;:’d:::ﬂ:ional A1€as of the compyter. It is inu monitor the actions of e
main memory on the motherboard. The majority of system buses are made up ; . ) gnals (reaq, write, interrypy sed to transmit a variety of
of 50 1o 100 distinct lines for communication. The system bus consists of three g and coordingle fig OPerations of fhe cun; Tﬂﬂwfedge} necessary to control '
types of buses. 810 16 bits, | Puler. The size of control bus is from 1
a. Data Bus t
b. Address Bus

c. Control Bus g .
Central Pr’?caﬂﬂ-ing ﬂah:n_u.'
a, Data Bus Unit

Data bus is the bidirectional bus. It can communicate in two ways, but in one
direction at a time. It handles the transfer of data and instructions. The data

bus is used to transfer instructions from memory to the CPU for execution. t . | . Control
carries-data (operands) to and from the CPU and memory as required. It is ' Bus
also used to transfer data between memory and /O devices during input -
output operations. A typical data bus is 32-bits wide. This means that up to 32-
bits of data can travel through a data bus every second. New cc-mputefs have
64-bit data buses and even more. ) s

b. Address Bus F -
Address bus carries addresses.not data. An address is defined as a label, Ek 3.2 CPU OPER-'_.A'_TI_O_“T“'_-_‘_ TR
symbol, or other set of characters used to designate a location or register , ATIONS
where information is stored. Before data or instructions can be written into or PU) is the ha
read from memory by the CPU or /O sections, an address must be transmitted Carries out the instructions of
to memory over the address bus. The number of lines on the bus determines basic arithmetical

Memory

- B

I"PHUUUtpm

Figure 3.4 System Buses

A centra| i
Processing unit : "
. g unit (C rdware within a computer system

& computer program by performing the

he ber of ssab » logical, and i ! <
trepr:::meéﬁoi:ddar:s un:;.ln:e:d:?e: jements. For example an 8-bit bus can . ||, "amenta) operayo of t {':"';Uffoulpm e ety TS

e ddresses. A 16-bit bus can 65536 have, ; most GPUs, regardless i
unique addresses, address 3 a8, is 1o execy g of the physical form they

te a sequence of stored instructions called a program. The
ented by a series of instructions that are kept in some kind of

L

. Program g fepres
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that CPUs use in their ©

peration,

computer memory. There are four steps
these are fetch, decode, execute _and store.

3241 Instructions and their types
P code) is a group of bits that tells the computer to
m:.amion is an elementary operation that the

processor can accomplish. Instructions are stored in the main memory, waiting

* to be processed by the processor. An instruction has two fields:
« Operation code, which represents the action that the processar

An instruction (or instruction
perform a specific operation. Ins

execule.

« Operand code,
operand code depends on the ope

address.

which defines the parameters of the action. The
ration. It can be data or a memory

-

Operation code Operand code

There are different types of instructions.
a. Data Transfer Instructions
b. Data Processing Instructions
c. Program Control Instructions
d. Miscellaneous Instructions

a. Data Transfer Instructions

Most of the operations of the CPU are data uansie]'ring. These instructions are

used when the data needs to be moved from memory location to register.

These instructions transfer data from one location in the computer to another

location without changing the data content. The most common transfers aré
! between:

P S
—

e
L 0

Unit- .t T
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registers ang memory
* registers ang o '
* registers to registers

Examples of some common data transfer

o instructions are MQV, LOAD ang
« MOVE (MOV) ;
(Mov) instruction lransfers data from a me
mory location to a

of a computation.

Example:
ple: MOV A, B (Move the contents of register A to B)

LOAD (LD) i '
0 (LD) instruction loads particular register contents from memo
mple: LD A (Load the data to register A from memory) ’

* STORE (STO) instruction sto

res i i
location. nformation from register to memory

b. Data Processing Instructions

These in i

amhmeticsgrur:;:Zi are :'alaled 10 the arithmetic and logic operations. The

it o plzerr:t c.ms are Fer‘formed on the values of two registers and

Sikded s g c:e In a register. Data manipulation instructions can be
€ Dasic types, i.e. arithmetic, logical and shift instructions.

i. i
Arithmetie Instructions

The four basi

. C Operati
instruction ma ions are ADD, SUB, MUL and DIV. An arithmetic

; Y operate on fixed-poi i :
Possible operatio point data, binary or decimal data. The other

SXamp|

ns include a variety of single-ope i
. perand instructions, for
ﬂBSOLUTE. NEGATE, INCREMENT, DECREMENT.
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The execution of arithmetic instructions requires bringing \he uperaniiljs h; :l::l
operational registers so that the data can be processed by ALL:

functionality is implemented generally within instruction execution Steps.

ii. Logical Instructions
AND, OR, NOT, XOR operate on bi
{ii. Shift Instructions

Shift operation is used for transfer of bits either to
operand.

¢. Program Control Instructions

These instructions specify conditions for altering the sequence of program

execution or in other words the content of PC (program counter) register.

Program control or transfer of control is a way of altering the order in which

statements are executed. There are a number of instructions used like JMP
{Jump) and LOOP.
« The JMP instruction jumps to begin the execution at another

_ location.
« _The LOOP instruction is used when number of statements are to be

nary data stored in registers.

the left or to the right of an

repeated.

An instruction format defines the layout of the bits of an instruction. An
instruction format must include an Op-code (Operation-Code) and zero or
more Operands. The Op-code will always be prasent,

+ Op-Code

+ Operand
Op-Code field of an instruction is a group of bits that define various processor

operations such as LOAD, STORE, ADD, and SH
’ ' IFT to b on
some data stored in registers or memory. . e performed

CUMP (Y

Different instruct

ion form,
als are used, A few of them are explained bel
ow.

. Zem-ﬁddrﬂ% Instruction

One-Address Instruction
* Two-Address Instruction

A

which do not have any address. e
U? bits I
Op-Code
Example: STOP ' |
b- *r] F" -I "G' " I
Cne Address Instruction

One Address instruction form

at requi
Example of the one adekesi | quires one op-code and one operand.

el qstrucﬁnn format is LDA (Load Accumulator)
e s i instructions require one address to do the opamﬂon'
I Ires one address in order to | ' .
o jump to that specific address

Vebisdsviieis 20 DS
[ Op-Code Operand




Unit- 3 Central Processing Unit

Computer Science-Xi e o

c. Two Address Instruction ' e

erands.
Two Address instruction format requires one op-code and t""“:s'i';m i
Example of such instruction format is the MOV (Move), which mov

i location.
the memary location to the register and from register to the memary
D0 icocvsasnssssansesfy Birnecsssanarsensass 19, 20,0 ciniannmrmanneess

Op-Code

Example: ADDA,B

3.2.3 Instruction Cycle ;

Instruction cycle (sometimes called fetch-and-execute cycle, fetch-decode-
execute cycle) is the basic operation cycle of a computer. It is the prwes‘:; by
which a computer retrieves a program instruction from its memory, determines
what actions the instruction requires, and carries out those actions. This cycle
is repeated conftinuously by the central processing unit (CPU), frem booting of
computer till it is shut down.

There are typically four stages of an instruction cycle that the CPU carries out:
a. Fetch the instruction from memory
b. Decode the instruction
c. Execute the instruction
d. Store the resull
a. Feich the instruction ;
The instruction is fetched from the memory address that is currently in the
Program Counter (PC), and store it in the Instruction Register (IR).
b. Decode the instruction

The instruction decoder interprets the instruction. If the instruction has an
indirect address, the effective address is read from main memory, and any

*  register) gets decodeq,

B

TR~y A . ) 3
S S MRHEGENAT T Nt e T

Computer

Scien;.}.x;

Uil 3 Cenlral P

_ required data jg ¢,
into data registerg

- 'SCRIRing Lian
tched from main memo .
- During thig phase the

Instruction inside the IR (instruetion

c. EHE‘C ten Ak 2
e (HF] = IHEU'UC'ﬁEn

isters, Passing them to the ALU to

unction :
a register. S on them, and writing the resyit back to

d. Store resulis
The result generated by the operation

. is stored in i
an output device. But this condition is the main memory,

or sent to
not always required,

Figure 3.5 Instruction Cyclo

3. -
3:2.4 CISC ang RISC architecture

There 5
e two maijor 1\ i i
i . jor types of CPUs, which are classified according to the

g losophy adopted by their designers. They are:
SC (complex instruction set computer)

b.
RISC (Reduced instruction set computer)

1Y to be processed and then placeg |
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a. CISC (Complex Instruction Set Computer) e
- ; ecture.
Complex Instruction Set Computer (CISC) is processor a-mh b S
instructions which the processor could execute were built into a_ ta.rge
common CISC chips are relatively slow per instruction. CISC "‘”‘"‘as i
amount of different and complex instructions. CISC archrlectunla :he s
complex because of the instructions used at the hardware level. ding an
complex the instruction set, the greater the overhead of dacoding
instruction. CISC emphasizes on hardware. Examples of CISC processors &re

the Motorola 680x0 families and Intel 486 and Pentium series.

b. RISC (Reduced Instruction Set Computer)

Reduced Instruction Set Computer (RISC) is a microprocessor architecture
that is designed to perform a smaller number of instructions. RISC ar'nhitclur‘e
was developed around mid 1980 as a reaction to the CISC chips. It is
designed to perform smaller number of Mslmnthns in order to op?rate _un a
higher speed. RISC has limited and simple instruction set. The simplicity of
RISC allows more freedom to choose how to use the space on a
microprocessor. 3

Larger set of instructions make the” microprocessor more complicated and
slower in operation. Operating System and application programmers will find it
easler to work with smaller instruction set. One of the drawbacks of the RISC
is that it puts a lot of burden on software due to its smaller size of instruction

|

processors.

: Processors perform different fun
d‘B*PE"tde On what kind of system the

nality, but similarities doe

AMD make processors
Core, Pentium ang Celeron families

Athlon and Sempron processors fro

xist among various types.

m AMD,

¥
Difference between Intel P4 and AMD Athlon Processors

Pentium 4: The Pentium 4 brand refers ta Intel's line of central processing

units (CPUs) introduced in November 20, 2000. With Pentium 4, Intel
introduced a new processor architecture known as NetBurst which featured a
very deep instruction Pipeline that helped these processors to achieve very
high clock speeds (up to 3.8 GHz). The Pentium 4 line of processors contains
both 32 bit and 64 bit processors. The typical speed
ranges from 400 MHz to 1066 MHz.

AMD Athlon:

of these processors

IAthlun is the brand name applied to a series of x86-compatible
microprocessors designed and manufactured by Advanced Micro Devices
(AMD). The original Athlon (now called Athlon Classic) was the first seventh
generation x86 processor. Typical speed for these Processors ranges from
1333 MHz to 2.33 GHz and their bus speed lies in between 100 and 200 MHz.

The original Athlon processors were 32 bit and the later Athlon64 and 64 bit

| Punllumd ﬁ“\]on j
sel. RISC emphasizes on software. Examples of RISC processor are IBM |E¢.¢u Speeds (MHz) 1300 — 3800 s |
PowerPC, Sun SPARC and some mobiles. l s S8-2en

s 5
rw o [ f {MHI;] " 400 - 1068 100 - 200
3.2.5 || i
| : i . 4 Cache Size (KB) 256 - 2048 B4—513
A processor controls every function in a computer. Intel and AMD (Advanced |5 i
Micro Devices) are the primary manufacturers of processors. They make ; s i ) [ 32, 64 ‘ 32,64
processors for deskiop computers, laptops, notebooks and mobile devices.

ctions at different speeds,
¥ run. Each type of processor has

for a variety of systems. Intel makes the
of processors, matched by the Phenom,

(v

4

W

»
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| SUMMARY

part of any computer system.

« Central processing unit (CPU) is the integral

It is the brain of computer system.

. rforms the
« Arthmetic logic unit is the main processing unit Of. CPU. It pe

arithmetic and logic operations on data.

« Control unit manages the functions performed by different ?aﬂs of tt‘:e
computer. It coordinates and controls the computer system, just like the
brain contrals the human body.

« Registers are small memory devices available in the
to store data temporarily.

o Cache memory is the small amount of memory located between main
memory and Processor. Cache memory is also known as high speed buffer

CPU. These are used

or on chip mamaory.
Bus is a subsystem that transfers data between computer components
inside a computer.

General purpose registers are used to store data as well as addresses.

e Accumulator is a general purpose register and is used by CPU for
performing arithmetic and logic operations and to hold the result of those
operations.

= The base register can perform arithmetic and data movement and it has
some special addressing abilities,

ciengp.- N
E —T..xl Unit- 3 Centra! Proceemne 1)
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* Thec I
ounter register acts as a counter for repeating or looping instructions.
* Data register has 5 special role in
like & buffer and holds an
the processor to use il.

multiply and divide operations. It works
ything that is copied from the memory ready for

include program counter, insiruction

register, memory address register and
memory buffer registers,

* Instruction register is a part of control unit, which stores the instructions

currently being executed.

.» Memory address register holds the memory address, the memory address

from which data will be provided to the CPU or will have the address to
which data will be sent and then stored.

* Memory buffer register holds the contents of the memory which are to be

moved from memory to other components or from components to the
memory.

* Program counter is also known as instruction pointer, it is a processor
register that holds either the address of the instruction being executed or
f the address of the next instruction to be executed.

* Data bus is the bidirectional bus. It can communicate in two ways, but in
. Onedirection at a time.

* - Address bus carries addresses not data,

Special purpose registers are used to hold the state of a program. They -
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; i jons of the
« The control bus is used by the CPU to direct and monitor the actio

other functional areas of the computer.

i uter
« An instruction (or instruction code) is a group of bits that tells the comp

to perform a specific operation.

al defines the layout of the bits of an instruction. An

s An instruction form
and zero or

instruction format must include an op-code (operation-code)
more operands. |

« Instruction cycle (sometimes called fétch-and-execute cycle, fetch-decode-
execule cycle, or FDX) is the basic operation cycle of a computer.

« Complex Instruction Set Computer (CISC) is processor architecture.

e - Reduced Instruction Set Computer (RISC) is a microprocessor that is
désignad to perform a smaller number of types of campu_lar instructions.

Coemputay Scienea-x|
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(__EXERCISE )

Q1. Select the pest choice for the following MCQs.

iii.

Whi .
ich of the IullﬂWlﬂQ performs the arithmetic and logic operations on

data?

A,

c :LU B. Control unit
e D. Memory unit

——————— coordinates and controls the com j

- puter systern, just
like the brain controls the human body. |
A. Bus

B. Oont:t;l unit

C. Output unit D. Register

Where are the logical operations performed in the CPU?

A.CU B. Register

C. ALU D: Memory

is a small memory device available in the CPU to store

data temporarily,

A CU B. Register

C. ALU D. Memory

is the small amount of memory located between
main memory and Processor,

A. RAM B. ROM

C. Cache D. PROM

Which of the following cache memories resides
microprocessor and is very fast from the other memories?
A. L1 cache B. L2 cache

C. L3 cache D. L4 cache

inside the
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Xiii.

————
metic and data movement

Register can perform arith
and it has some special addressing abilities.
A. Base register 8. Memory buffer register
C. Data register D. Counter register

Which of the following register has a special role in multipty and divide
operations?

A. Base register
C. Data register

B. Memory buffer register

D. Counter register
register holds either the address of the instruction
being executed or the address of the next instruction to be executed.

A. Program counter B. Memory buffer register

C. Data register D. Counia_r register

System bus connects the Central Processing Unit to on
the motherboard.

A. Register B. Main memory

C. ALU D. Input unit

Which of the following steps, in instruction cycle, interprets the
instruction?

A, Fetch B. Decode
C. Execute D. Write-back

instruction is used when number of statements is to be
repeated. '
A.LD B. LOOP
C.JMP D. MOV

is a microprocessor architecture that is designed to

perform a smaller number of types of computer instructions.
A. RISC B. CISC

| c

SMputer Sg;j
s#—_—.-.:-_—.:_‘."_é;g?_ﬂ*ﬁ_ﬂ_ Unit- 3 Central Processing Unit
xiv, - e :
‘ :"‘“:' many op-codes do a Zero-Address instruction has?
I .
' B.2
t C.3
XV.  Whi e
i X V. - *'[';f:h of the following is not an arithmetic instruction?
. DIV
. B. MuL
j C.suB D. JMP
' Q2.

Give short answers to the following questions.

What is the function of ALU in the computer?

What is the function of control unit in the computer?
What is a microprocessor?

Define system bus.

Write short note on Memory Buifer Register (MBR).
W‘hall is CPU operation?

What is meant by an instruction?

Differentiate between op-code and operand?

ESt:uw computer instruction format with the help of a diagram and label
paris,

Differentiate between CISC and RISC processor architecture.

Q3. Give detailed answers to the following questions.

I
| .
i iii.

What is CPU? Describe basic compenents of CPU in detail,
What is a register? Explain different types of registers.

What is a system bus? Explain different types of buses used in
computers.

Explain different types of CPU instructions. Also give examples,

What is Instruction cycle? Explain different phases of CPU instruction
cycle.




+ differentiate between CPU and system unit.
s identify computer casing and its lypes.
» explore the system unit:

+ Power Supply

« Motherboard with its various parﬁ
+ describe the ports (Serial, Parallel, PS/2, USB and Fire wire).
» identify expansion cards (sound, Video, Modem and Network).
. describe memory chips (SIMM, DIMM, SDRAM and DDR).

— Cumpulcr Sdence KJ
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> 44 COMPUTER CASING/SYSTEM UNIT

Itis a rectanguiar box (casing) with many components that make the entire
computer system. System unit components include the motherboard,
processor, expansion cards, expansion slots, power supply, disk drives,
memory modules, ports, and connectors. The motherboard is the main part of
the system unit which contains many different types of chips, or small pieces
of semi-conducting material, on which one or more integrated circuits (IC) are
eiched. System unils are available in different shapes and sizes.

4.1.1 CPU and System unit

Sometimes people erroneously refer the system unit as CPU but these are two
different things. A computer System unit is the case with the motherboard and
all the other parts while CPU is the Central Processing Unit, a chip on the
motherboard that does all the processing,

The CPU chip is installed in a slot on motherboard which is placed inside the
casing of the system unit.
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< System Unit

Monitor

Figure 4.2 Systern Unit with other imporiant components

'4.1.2 | Cnmputar cﬁsings

Sl Seeas ol Liz

A computer case also known as compuler chassis, cabinet, box, tower,
enclosure, housing, system unit or simply case is the enclosure that contains
mast of the components of computer system. Cases are usually constructed

from steel or aluminum. Plastic and other materials such as wood or Lego are
also used.

Types of Computer Casings

There are two comman types of Computer casings.
a. Deskiop Casing
b. Tower Casing

a. Desktop Casing

Desklop casing s the old type of casing which is designed to keep on the desk
and usually monitor is placed over it. Figure 4.3 a

—_— Computer Science-X|
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b. Tower Gasing

Tower casing is the modern type of casing which is more attractive ang
common. Monitor is kept side by side with the tower casing. Figure 4.3 b.

Figure 4.3 a. Desktop Casing
Figure 4.3 b. Tower Casing

4.1.3 Exploring the System Unit

System unil contains the following two main pars.
a. Power Supply
b. Motherboard

a. Power Supply
A power supply unit is the component thal supplies power to the other
components of a computer system. Power supply changes altemnating current
(AC) to low-voltage direct current (DC) to operate the processor and peripheral
devices. Several direct-current voltages are required, and they must be
regulated with some accuracy to provide stable operation of the compuler.
Computer power supplies may have short circuit protection, overpowel
(overload) protection, over voltage protection, under voltage protection, over

current protection, and over temperature protection. Today most powe
supplies follow Advance Technology Extended (ATX) standard.
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Figure 4.4 Power Supply

b. Motherboard _
Motherboard is the main circuit board in computer system that hold main

component of the system unit. It is mounted inside the casing. It is securaly
attached via small screws through pre-drilled holes. Several different types of
chi‘ps.(e‘g.. CPU and memory chips) can be found on the motherboard. The
motherboard also contains expansion slots into which other circuit boards can
be inserted for the expansion of the computer system. Other devices such as
hard disk, sound, video controller and peripheral devices may be connected to
metherboard through plug-in cards or via cables. Modern computers integrate

“these peripheral info motherboard. Most modemn motherboard may include the
following: -

= One or more siots for CPU
= Slots for main memary

* Integrated Graphics Cards
* PCl Slots

* PCl Express Slots

* IDE Connector ( for Hard Disk, CD Drive)
* SATA Connector

_-—________':Mt!r Science-X) Lnit- 4 insido Systom yny

PCI Slot (x85)

20-pin ATX Power
Connector

-ﬂ' P
CPU Fan & W n
Heatsink
5]
;:;t;m Cennectors For
Integrated Peripherals
CPU Socket

Figure 4.5 & Motherboard
Some important components on motherboard

1. Basic Input Output System (BIOS)

Basic Input Output System (BIOS) also known as the System BIOS or simply
BIOS is the firmware built into the computer system. Firmware is a fixed,
usually small program that controls various electronic devices. BIOS is the first
pPregram run by a computer when it is powered on. The main function of the
BIOS is to load and start an operating system (OS). The first job of BIOS is 1o
check and initialize system devices such as the video card, keyboard, mouse,
hard disk and other hardware. BIOS then locates OS on hard disk or CD or
flash memory drive. After loading and executing the OS, BIOS gives contral to
the system. This process is called booting or booting up the system,
Using BIOS a user can:_

* Configure hardware

= Set the system clock

= Enable or disable system components

* Select bootable device sequence

= Set password for system and user login
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Many PC manufacturers today use flash-memory cards 0 hold st
information. This allows users to update the BIOS version on computers after
a vendor releases an update. This system was designed [0 solve problems
with the original BIOS or to add new functionality-

2. Ports

In computer hardware, a port connects periphe
system. A port is a piece of equipment to which a plug or cable
Common computer ports include:

= Serial Ports :

= Parallel Port

+ P5/2 Mouse Port

* PS/2 Keyboard Port

» VGA Port

« LSB (Universal Serial Bus)

+ Ethernet LAN Port

= Audio Ports

ral devices to the computer
is connected.

P52 Keyboard Port P5/2 Mouse 'ort

USB Ports
Serial Porl &
Parallet Port
VGA Port
Eth 3
Audio Out Tack AN Port
Microphone Jack

Line in Jack

Computer Science.X)
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3. Expansion Slots
These are openings or sockets in
board
computer. Nearly all
into the expansion s

ons. The common slandard of ex
Express.

i : a computer motherboard where a circuit
#pansion card can be inserled o add new functionalities to the

Computers contain expansion slots. The devices insered
lots are called expansion boards, cards, add-ins or add-

pansion slots includes AGP, PCI and PCI

PCI-
Express
x16
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i. Accelerated Graphics Port (AGP) _ 4. Ribkon Cable u?

. -to-point channel
The Accelerated Graphics Port (AGP) is @ high-speed point-to-p

¥ A ribbon cable also known as multi-wire planar cable is a cable with many
(pathway), primarily used for 3D compuler Graphics.

card conducting wires running parallel to each other on the same flat plane. As a
A i , as . ,

computer to have a dedicated way to communicate with the gra:il;'c:d“anmge result the cable is wide and flat as ribbon. Ribbon cables are usually used for
compared to Peripheral Component Interconnect (PCI). The m M internal peripheral of computer, such as hard drives, CD drives and floppy
of AGP over PCI is that it provides dedicated pathway between

_ drives.
- ious devices. .
I the processor while PCI bandwidth is shared by vanous The following are the main types of ribbon cables.
; ) i a. IDE Cable
ii. Peripheral Component Interconnect (PC) b. SATA Cablc
The Peripheral Component Interconnect (PCI) is a computer bus (an electric . FD Cable
pathway) for attaching hardware device in a computer. These devices can be o A
i d that
Il Integrated Circuits (ICs) fitted onto the main board or an expansion car ‘ o
Il fits into a slot. Typically PCI used in computers include networks cards, . IDE short for Integrated Drive Electronics is more commonly known as
h Sciind Gaiti, MODEM; @it pori St USE of seial. TV tirer cards i s ATA/ATAPI (Advance Technology Attachment/ ATA Packet Interface) or PATA
i 2 ; ' . S (Parallel ATA) is a ribbon cable standard used for connecting hard drives
I controllers. PCl is still used in some computers but is superseded by PCI . : s : i
| ; developed by Western Digital. Original IDE was designed only for hard drives,
| f Express. :

ATAPI a new version was developed to connect CD-ROM, tapes drives and
Zip drive. IDE has largely been replaced by Serial ATA (SATA) in newer

Peripheral Component Interconnect Express (PCI Express), abbreviated as systems,

PCle, is a computer card expansion standard developed by Intel, Dell, IBM
! and HP in 2004 to replace older PCI and AGP standards. PCle preserves
H compatibility with PCI. PCle has many improvements over conventional PCI,
which includes more bandwidth (6400MB/s whereas PCI has 133MB/s and
AGP has 2100MBJs), maximum system bus throughput good error detection
and reporting mechanism and hot plugging. It is the latest standard expansion

slot used in micro ‘and laptop computers PO .
: . e also g
cards, TV tuner cards, Fire-wire iy ! upports latest sound

ﬂW

l_, iii. PCI Express Slot
;:
|

— 1.
¥
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ii. SATA Catle

SATA (Serial Advanced Technology Attachment) is a new technology fgigﬂbfﬂr
connecting storage drives to computer. It was designed to replace s
interface. SATA bus interface is used in all the moderm laptop and deskiop
computers. SATA drives communicate with high speed. These cables transter
data at high rates (from 1.5 to 6 gigabytes per second). SATA1, SATA2 and
SATA3 interfaces provide communications at rates of 1.5 GB/Sec, 3 GB/Sec
and 6 GB/Sec respectively.

fit. FB Catie

FD (Floppy Disk) cable was used in the past
motherboard. Floppy drives are almost ohsolet
FD cable is no more used with modem micr

to connect fioppy drives to the
& nowadays. Due to this reason
omputers,

T e g ommn T e ™ Tt By 8l - % e T T R U TR
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5. Memory Siots

A computer memory siot is a socket or opening in computer main board in
which the main memory is installed. The number and type of memory slots

varies from motherboard to motherboard, but at feast two slots are available
on every motherboard,

Disk controller is the circuit which enables the CPU to communicate with disk
drives like hard disk and compact disk. Old disk controllers were implemented
on a separate controller card. Modern disk controllers are integrated into the

disk drive itself. For example, EIDE and SATA hard drives have their disk
controller circuit inside the drives.

Cooling system is used to maintain proper temperature inside the system unit.
Various hardware such as CPU, video card or even the hard drive generate
heat inside the system unit. The objective of cooling is to maintain an optimal
operating temperature and this can be achieved through the introduction of

ARSI
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Figure 4.12 Cooling System
8. Computer Bus

Computer Bus is an electrical pathway or channel though which the processor
communicates with intemal and exte

\ mal device attached to the computer. Bus
transfers data and Instruction from and to Processor from various devices. It
Ei?tn?éfuﬂ“ ;f:Brnﬂl components to the main memory and Central Processing
that how rriuch Z;:g t::lmm"”'e’ bus s important because it determines
ey ransferred at a time. Its speed is measured in the

The three types of Computer buses are:

— |
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motherboard.

Address bus connecgts the CPU and RAM.
Control bus is used 1o send control s

gnals to different components of the
compulter system.

’ 4.2 PORTS AND SLOTS ON
MOTHERBOARD.

Slots and Ports are physical connection points on the motherboard that allow

the hardware of a computer to be expanded. A Port is a socket while a Slot is
an opening-for circuit boards.

4.2.1 Types of Ports

Ports are connectors used to connect external cables and devices to the
motherboard. The following are some common types of poris.

a. Serial Ports

b. Parallel Ports

c. PS/2 Port

d. USB Port

e. Fire Wire Port

a. Serial Poris
A serial port is a serial communication physical interface through which
information transfers in or out one bit at a time. These ports were used in old
types of compulers to connect devices like modems. Serial ports have 9 or 25
pins in which one pin is used for transmitting data and the rest are used to
transmit control signals. These ports are called COM1, COM2 and COM3.
These ports have been replaced with USB poris in modem computers.

e

e
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Figure 4.13 Serisl Ports

b. Parallel Ports . :
A parallel port is a parallel communication physit::al Int.erlaae. Itis a’ss;o !-i:rr;:war;
as a printer port. Parallel ports can transmit multiple bits over s_avera w m
a time. These ports have 25 pins in which 8 pins !mnsmft one byte e
information and the others are used for transmitting control signals. Paralle
ports are named as LPT1, LPT2 and LPT3. In today's modern computers
parallel ports have been replaced with USB ports.

.-E-"-L" %“-————.;—-— paw
Figure 4.14 Parallel Port
¢. PS/2 Port .

The ESIE connectors are used for connecting keyboard and mouse to a IBM
compatible personal computer. Its name comes from the IBM Personal
which were introduced in 1987. The
r serial mouse connector, while PS/2

System/s series of personal computers
PS/2 mouse conneclor replaced the olde

‘i '
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keyboard connector replaced the larger keyboard connector used in the 1BM
PC/AT design,

The purple PS/2 connector is used for keyboard and green is used for mouse.
[

USB (Universal Serial Bus) is a serial port which provides a fast serial
transmission belween devices and computers. It is the most commonly used
port in modem computers for connecting a large variety of devices to the
computer such as printers, scanners, cameras, mouse, keyboard and USB
flash drives. A computer has many USB ports and these are plug-and-play
ports. Plug-and-play ports automatically detect and determine what type of
device is attached to the computer. When a computer detects a plug-and-play
device it automatically installs the driver for it or prompts the user to install it.
USB has replaced old serial and parallel ports in computer systems.

e, Fire wire Port

Fire wire is a high speed port which is used to connect video devices such as
video Cameras, Camcorders, elc. to the computer system. Fire wire port has

four or six pins. In a six pin connection, 2 extra pins are used to provide
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electric power. Laptop computers have 4-pin ﬁl:
provide electric power to devices connected 10

pansiun cards are circuit boards which are inserted into expansion slots on
the motherboard. These cards provide new enhancements to the computer
system such as sound, video, Intemet access and network access.
Four common types of expansion cards are:

a. Sound Card

b. Video Card

¢. Modem Card }

d. Network Interface Card

a. Sound Card

Sound card also known as an audio card is an intemal expansion card that
facilitates the input and output of audio signals 1o and from a computer. A

- sound card plays voice as well as music files, and can handle various audio
file formats. The typical sound card has an interface available at the back of
the computer with various input and output ports.

'
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Figure 4.18 Sound Card

b. Video Card

A vid&g card also known as video adapter, graphics accelerator card, display
card or graphics card is an expansion card .whose function is to generate
oulput images to a display unit. Some cards contain dual GPUs for additional
performance. Because graphics cards work hard they generate heat. For this

reason most high-performance video cards utilize built-in fans or heat sinks to
pull heat away from the GPU. '

ffg FE S B0

: Figure 4.13 Video Card
c. Modem Card

The term modem is derived from modulator and demodulator, The main
purpose of modem is to convert digital data into analog signals before sending

it over the transmission line and convert it to digital signal on the receiving
computer.
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The rall-::rwing are some common types of memory chips.
4. Single In-line Memory Module (Si7

[ oxily :‘l.l'l:l
A SIMM or single in-line memory module is type of RAM used in the

computers from the early 1980s to the late 1990s; SIMMs were introduced in
two flavors, 30 pin and 72 pin. 30-pin SIMMSs provides 9 bits of data and was
used in 286, 3886, 485 models of computers and in some Macintosh models.
The second variant, 72 pins SIMMs provides 32 bits of data and was used in
486, Pentium, Pentium Pro and even some Pentium || systems. SIMMs had

e storage capacity ranging from 56KB to 32MB.
* Fioure 5.20 MODEM Caro

4. Network Interface Card (NIC)

: rk
krown as network interface controller, netwo
50 KNO

onent that connect a
i ter hardware Compor : :
- mmup:uatly NIC is installed as expansion card in
55 computers have built-in network interface

‘A network interface card al
adapier and LAN adapter
compuiter 10 @ computer netwo
the expansion slot, but most modem D, Dual In-fine Memory
cards on the motherboarc. N - ' DIMM (Dual in-ine memory module) resides on computer's motherboard, It

b is the upgraded form of SIMM. It has mare storage capacity and operates at
faster speeds than SIMM. One DIMM module can do the job of two SIMM

modules. A DIMM memory module has a 168-pin connector and can transfer

data at a rate of 64 bits,

WModule (D8N

DIMM memory modules allow multiple fines of communication within a

i L computer. DIMM connectors link up to different circuits as opposed to a SIMM,

€ P e e T s - which can only produce a single line of communication. Capacities of DIMMs
14,23 f'lg_‘le;mury Chips s : e )

. range from 64MB to 512MB.
' Memory chips are integrated circuits that can either temporarily or permanently il

store data and code for processing. RAM chips (SIMM, DIMM, SDRAM, and
DDR-SDRAM) are the computer's temporary workspace, while flash memﬂ-w
chips are permanent. ROM and PROM chips can never be changed, while
EPROMs and EEPROMs can be modified,
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SDRAM operates synchronously, i
tem data bus. Therefore, it can e
- ronous RAM. SDRAM transmits o | o
e b g and new generalions
Sonau s o B R ilable in the market.
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DDR (also known as ppe e UIRE HR S

: is dynamic random

o snﬁﬁhictﬁr memory. Itis
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s that it operates in sync with the
b uch greater speeds than non-
ety mhe same clock speed as the
| :L!mnre efficient data transfer.

¢ data rate (SD

is a high sPe
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cess Me
d. Double Data Rate Synchronous Random Ac
“(DDR SBHnM] ,,

| DDR SDRAM is type of SDRAM. The name “double data.ra A
fact that a DDR SDRAM can achieves nearly twice the bandwidt i
| - data rate (SDR) SDRAM running at the same speed. It is |mpruved. 8 .

which allows a computer to transfer dala at twice the speed. It has improv

memory clock speed as compared to simple SDRAM. It reads or writes w0
| conseculive words per clock cycle.

te" refers to the
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* Expansion slot

* The Accelerated Graphics Port (AGP) is
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SUMMARY

* The System Unit is core of a computer system, Usually it is a rectangular
box with many electronic com

ponents that make the entire system.

A computer case also known as computer chassis, cabinet, box, tower,
enclosure, housing, system unit or simply case is the enclosure that
contains most of the components of computer system,

= A power supply unit is the component that supplies power to the other

components of a computer system.

* Motherboard is the main circuit board in computer system that hold main
compenent of the system unit.

* Basic Input Output System (BIOS) also known as the System BIOS or

simply BIOS Is the firmware built into the computer system.
A port is a piece of equipment to which a plug or cable is connected.

is an opening or socket in a computer mainboard where a

circult board or expansion card can be inserted to add new functionalities
to the computer.

a high-speed point-to-point
channel (pathway), primarily used for 3D computer graphics.

The Peripheral Component Interconnect (PCI) is a computer bus (an

electric pathway) for attaching hardware device in a computer.

A ribbon cable also known as multi-wire planar cable is a cable with many

conducting wires running parallel to each otheron the same flat plane.

—
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new technology cgble
SATA (Seﬁal Advanced Technology Attachment) is @
-

‘ “computer.
for connecting storage drives to comp

ter main board in
ning in compu
Is a socket or opeé
« A computer memory slot

which the main memory crﬁp is installed.

disk drives.

inside the system
Cooling system is used to maintain proper temperature in
L]

unit.

ich the -
or channel through whic
« Computer Bus is an electrical pathway

r communicates with internal and external devices attached to the
processo
- DOQ'ﬁ'DI.Ile.

A serial port is a serial communication interface through which information
. "
transfers in or out one bit at a time.

"« A parallel port is a parallel communication interface.

« USB (Universal Serial Bus) is a serial port which provides a fast serial
transmission between devices and computers.

» Fire wire is a high speed port which is used to connect video devices such
as video Cameras, Gamcprdars. to the computer system.

Sound card also known as an audio card, is an internal expansion card that
facilitates the input and output of audio signals to and from a computer.

[=
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* A video Card also known as

display card or graphics card

video adapter, graphics accelerator carg,

is an expansion card whose function is 1o
; Generate output images to a display unit,

® Memory chips are integrated circuits th

at can either temporarily or
Permanently store datg and code for proce

ssing.

® A SIMM or single in-ling memaory module is type of RAM.

* DIMM (Dual in-line memaory module) is the upgraded form of SIMM.
* SDRAM (Single Data rate RAM) is a high speed semiconductor memory.,
* DDR SDRAM (Double Data rate SpRA

data rate (SDR) SDRAM.

M) is twice the bandwidth of a single
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Q1. Select the best choice for the

ii.

iv.
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 EXERCISE ‘

llowing MCQs. o
current (AC) to low-voltage
: and peripheral devices.
B. Power Supply
D. Register .
firmware built into the computer system?
== B. RAM
D.BIOS
rd
penings of sockets in a computer motherboa
are o

rd or expansion card can be inserted to add new
where a circuit boa

iti r.
functionalities to the compute e
i Stl lies D. Expansion Slnls. g )
c-:::v:t thI:pIallm.-Ing port is a high-speed point-to-poin
i hics?

imarily used for 3D computer grap

(pathway), primarily

sor
current (DC) to operate the proces
A. Motherboard
C. Output Unit
Which of the following
A. Slot
C. Port
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is the circuit

Communicate with disk drives,

e AT e AT R, (R e i
Bhama R k-.'_”.:ha'l : af@ o

* _._...1’3,1‘1:'."[,_

which enables the CPyU 44

A. Memory B. Disk controller §
C.Bus D. Port
viii, ——— __iSthe mosi commonly used port in mocern computers
for onnecting a large variety of devices to the computer,
A Uss B.Pssp2
C. Fire wire D.LPT1
iX.  Which of the following cards facilitates the inpyt and output of audie
signals to and from a computer?
A. Video Card B. Modem Carg
C. Sound card

X.  What does Simm stand for?

A. System in-line memory module
B. Synchronous in

C. Single in-line memory module
D. Serial in-line memaory module

D. Network interface Card

-line memory module

Q2. Give short answers to the following questions.
e B. PCI i.  Differentiate between CPU and System unit,
C. PCle D. ISA i i . Define two main types of computer casings.
. is @ new technology cable for con fii. " List different parts of a'motherboard,
; M- V. Whatis role of BIOS in computer system?
A IDE B. PCle . V.  Differentiate between a port and a slot,
C.FD D. SATA ‘Vi.  Name different types of data cables with their purpose of use, .
vi.  Which of the following is the faatag’t slot? Ct Vil Why cooling system is important for a computer?
A AGP - B.PCI vii,
C.PCle ' D.Isa

Differentiate between SIMM and DIMM.
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que
Q3 the following
. Give detailed answers to Y

jon ca
i. Discuss different types of expans 8 —
What is port? Explain different type
" Explain different types of ribbon cables.

Discuss different types of memory chﬁat;usas -
hat is Bus? Explain different types
W

’ RAM.
Write note on SDRAM and DDR SD

iil.
iv.
.

vi.

explain basic network components (Sender, Receiver and Medium).
explain modes of communication {simplex, half-duplex and full-d uplex).
describe communication media (Guided and Un-guided).

explain communication devices (Switch, Router ang Galeway),

explain networl architecture (Client, Server and Peer-to-Paer}.

explain network types (LAN, MAN, WAN and VPN).

explain network topologies {Star, Ring, Bus and Meshj).

identify the Purpose of communication slandards,

understand 0S| Model and concepts of jis layers,

provide examples of Protocols and devices at each layer of 0S| Model,

describe TCR/Ip Protocal suite used far communication over the
Internet,

V¥ V¥V vy

v

Compare the TCp suite with 0S| Model.
> differentiate between circuit switching and packet switching,
" » describe [ addressing schemes (Classes, Masks and Subnets).
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i~ate with each
nmmunlca
nodes that ©

of
A network is a collection of computers

] clion of two
rk is a colle
edium. A computer netwo ta. When these
other on a shared network m .nare the resources and daté- Y
to s

: Receiver
ors nt files and devices
i cnmmaq :0 mpL:eiwork people can share . mputer network is 2&3} o - Set of
joined in a y ; jcal cO ules | =
computers are joi drives. A tyP
nd lape

-+ | Rules
such as modems, printers a

i 5.1. | |
shown in Figure steh N
) hub or swile % Protocol

Figure 5.2 Basic Natwark companents

Server

a. Sender
Workstation onfe

Sender or Transmitter is a device that sends the message. It may be a

computer, workstation, telephone handset or video camera. The transmitter

\Wireless Access Point (WAP) , t " converts the electrical signal into a form that is suitable for transmission

. i . through the phyﬁical char]nal or transmission medium. For example, TV

ﬂ“ broadcast, there is a specific frequency range for each channel. Hence the

- Workstation sender (TV broadcast station) must translate the information signal to be sent
Iapiup .

Figure 5.1 Computer Network

__] into the appropriate frequency range that matches the fr

equency assigned to,
the sender. Thus the signals transmitted by multiple channels do not interfere
with another.

. i o fwo
The data communication is the movement or transmission of data hEt-ween-mgr b s "
devices or computers. OR, it is the transfer of data between two points ei
in analog or digital form via a communication medium.

Message is the data or information that is to be transmitted. Message can be
A data communication system consists of five basic components.

number, video, text or any combination of these.

a. f:“de’ : . Medium

- h‘ Essage L} . "
c. Medium i : M'Bd.“-lm. 'S the physical path that message uses to travel Emrf:u source to
d. Protocol destination. It can be fiber Optic cable, coaxial cables, twisted pair cable and
e. Receiver

8ven can be wireless media. Medium is also called a channel. Telephone
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tommunication can only take place in one direction and it is not possible for
the receiver 1o send data back. Another example of simplex transmission
Would be data being sent to an electronic notice board such as those found in
i It can be @ ' .  Irain stations and airports.

d. Receiver —_— \ransmitted message.
- & - c
5 ' de\ﬂcg Whlﬂh re
Receiver is the

elevision sel.
ne handset or _ e in proper form to
computer, workstation, t;:zp:::nsmlﬁsion medium may HE‘E} apgmpﬁatﬂ s
The dam?we?eilmxﬁiue, and it must bet cunv»::i:ps B Brcans A
pe. 8 E‘?ﬂ ? ied. There are five recelving and Give a Feedback.
before B o Receive, Understand, Accept, Use:
communication; 1.e. !

One direction

SR T T only
d and R
munication process may not be complete . Figure 5.3 Simplex Mode
. m
Without these steps CO : ii. Half-Duplex mode
ful.
i In half-duplex mode, each station can both transmit and receive data, but not
e. Protocol o resents an at the same time. Each end of the communications link acts as sender and
| is a set of rules that govems data oammunlcjamns. It rep; ::, ot dge 3 "
_Aprutﬂ'-‘-ﬂt between the communicating devices. Without a pr '
agreemen

i [ er.
devices connected may not able to communicate with each oth

receiver. An example of this type of communication is the use of walkie-talkies,

s where each of the persons communicating must indicate when they have
: —j finished speaking. -

i jon is
Modes of data transmission refer to the methods or ways information

wansmitted from one place to anather. Following are the different categories of
data transmission modes which are: .

a. Simplex, half-duplex and full-duplex

: Both directions but
| only one at a time
b. Synchronous and Asynchronous

Figure 5.4 Half-duplex Moda

a. Simplex, half-duplex and full-duplex

iii.  Full-Duplex mode
i full i i
et ade . . full-duplex mode, both stations can send and receive the d
" . . i simultaneously,
In Simplex mode, the communication takes place in only one direction. In thiS

mode, 2 node can only send data and cannot receive or it

for example two or more computers connected to a network
device such as
data but cannot send. In this mode communication

: a switch that provides full duplex activity. It is the fastest bi-
can only receive directional mode of communication. The full-duplex mode is like a two way
is uni-directional, 10 '

- SRR i _r.
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o mc::;t; bandwidth c.:-f the
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ty of the channel is
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' ing and the other for I'EGEWIIigr or the capaci
e for sending o ‘

; K.
divided between signals o b munication is the telephone netwo

|l-duplex com i can talk and
g o) axlampr:;r:mumunlcaﬂng by a telephone fine, both
When two people ar

listen at the same time.

/I\.
N

Both directions at
the same time

Figure 5.5 Full-duplex Mode

b. Synchronous and Asynchronous

i i ' s or
Another way of classifying data communications flow is as synchronou
n i
asynchronous.

i. Synchronous Transmission

In synchronous transmission, large volumes n::-f infom'lat!on can be trar;?n;itit:
at a time. In this type of transmission, data is transmitted block-by- ?d &
word-by-word simultaneously. Each block may contain severalibytes 0 aas-
In synchronous transmission, a special communication devme1 knuwn_
synchronized clock is required to schedule the transmission of nnior.rnatlun.
With synchronous transmission, large blocks of bytes are transmlttv.ad-at
. regular intervals without any start/stop signals. Synchronous transmission
requires that both the sending and receiving devices be synchronized hef?rﬂ
data is transmitted. Synchronous transmission requires more expensive

s L T i T A R P A g b
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equipment but provides greater speed and accuracy than asynchronoyg
transmission. This type of transmission is appropriate for computer systems
that need to transmit great quantities of data quickly,

Direction of flow

Sender |umunn]|||||n1llrumlm]nnn:u|unnmunu[:|n | 'R

Figure 5.6 Synchronous Transmission

ii. Asynchronous Transmission

In asynchronous transmission, daia is transmitted one byte at a Yime'. This
type of transmission is most commonly used by microcomputers, The data is
transmitted character-by-character. In asynchronous transmission,
transmission does not occur at predetermined or regular inte
synchronized). A sending device can

receiving device must be ready to accep

the beginning of a byte and a stop bit marks the end of the byte. An additional
bit called a parity bit is sometimes included at the end of each byte to allow for
error checking. Asynchronous transmission
in which data can be transmitted intermittent
is so named because the timing of the sign
transmission is relatively slow,

rvals (i.e., not
transmit byles at any time, and the
t them as they arrive. A start bit marks

usually involves communications
y instead of in a steady stream. It
al is not important. Asynchronous

Direction af Now

Stop bit Data Stop bit

i NI
ﬂ-llﬂll:' mtllllﬂlllbl ﬂﬂ-ﬂﬂlﬂilllﬂl

Gaps between
data unirs

Figure 5.7 Asynchronous Transmission
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s ide communication with g_‘;;dinm o main yP
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Communicall S A

a. Guided Communication Medi

b. Unguided Communication Media
| tion Media
. cnmmumcal in which signals are confined along a
links i

L i
. sical . ee common types o
Guided meda 418 ﬂ;?gp:qysu called bounded media. Thr
. narrow path. These

edia are:
| bound:d Trmﬁl ed Pair Cable
ii. Coaxial Cable
iii.  Fiber Optic Cable :
! le
! i Twi-':-“*’ Pa_" i::ad of two insulated copper wires twisted togeﬂ; &
L Gabl;l:d with each other to minimize interference from © ¥
mxmpzifm?e. Twisted wire pairs have fewer bandwidths than coax

le or optical fiber cable. .
ﬁ;ﬁ, mnpnt:m' types of twisted pair cables; shielded and unshielded.

Unshielded Twisted Pair (UTP) Cable:

UTP is the most commonly used networking wire. It is inexpensive, ﬂemb;
and light, thus making it very easy to work with, The quality of UTP may ':our
from telephone-grade wire to extremely high-speed cable. The cable has :
pairs of wires inside the jacket. The unshielded twisted pair provides

of
bandwidth of 100 Kbps (Cat 1) 10 1000 Mhps (Cat ?}.The standard cunnﬂct
for unshielded twisted pair cabling is an RJ-45 connector.

ar.
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Shielded Twisted Pair (STP) Cable
The difference between the UTP

and STP is that the STP uses metallic shield
Wrapped to protect the wire from interferenca. Shielded cables can help to

extend the maximum distance of the cables, Data rate of STP is from 16 to
155 Mbps. It costs more than UTP.

Conducior

Cable Jacket
Cable Jackey ~ '"SUlation

\
/ \,
Figure 5.8 (a) Unshiclded Twisted Palr Cably
ii. Coaxial Cable (Coax)

A Coaxial Cable
(usua

Conduclgr INsulation

b § o
Drain Wire Ol Shiskd

Figure 5.8 (b) Shigldad Twisted Pair Cable

(Coax) has a central core conductor of

lly copper) enclosed in an insulating sheath, which
an outer conductor of

solid or stranded wire

is, in tum, encased in

metal foil, braid, or a combination of the two. The outer

metallic wrapping is a second conductor to complete the circuit and shield
against noise. This outer

conductor is also enclosed in an insulating sheath,
and the whole cable is protected by a plastic cover,
Because coaxial cables have very little distortion and are less prone to

interference, they have low error rates. Althou

gh coaxial cabling is difficult to
install,

nce. In addition, it can support
§ than twisted pair cable.

Braidod shiolg Foll shield

it is highly resistant to signal interfere
greater cable lengths between network device

Center Conductor

Outer Jacket Disloctric
Figure 5.8 Coaxial Cable
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Computer Science-XI b. Unguided Communication Media
ili. Optical Fiber Cable o 'H!IZ!ET of glass called the
| fiber consists of a very narrow stran
An optical fi ~

Unguided media also called Wireless
s called Cladding. 5
s surounded by a concentric layer of 9128
core. The core is surmo

media transports signals without using
any physical conductor between the two devices communicating. Signals are
{ plastic jacket. It transmits normally broadcast through the air and thys are available to anyone who has
_ \ective coating © 1 is eliminates the i the device capable of receiving them,
is covered by a pro i signals. This : _ : )
TFW; :!1:?:1;?& form of light rather than elactmrii f::es total intemal reflection The commonly ysed wireless transmission media are:
sig ) The Fiber op . ; i, Radio waves
" problem of electrical Intarfemncahmnel A glass or plastic core is surrounded gl
ide light signals through a ¢ ; difference in the density of the i, iCro waves
to gu IHSS or FHHSHC. The N li h .
by a cladding of less dense g o light moving through the core. No light fil.  Infrared waves
beam : :
two materials causes the ] Hective I:[Eddmg- i. RADIO WAVES
escapes the glass core mcause?f::;:a popular. Now a days, telephone,
= n s Pl
The fiber-optic cable is becomi

; it existi ith fibe
Internet and television companies are replacing their existing cables with fiber
nterm

Radio wave distributes radio signals through the air over long distances such
. as between cities, regions, and countrias,
than 2 Gbps (Gigabytes =
ic cable has bandwidth more
optic cables. Fiber optic ca
per Second).

and short distances such as within
an office or home. Radio waves are normally multi-directional. When an
antenna transmits radio waves, they are Propagated in all directions. The
multi-directional

characteristics of radio waves make them wuseful for
in which there is one sender bul man
between 10 KHz to 1 GHz. Our AM an

and lelevisions are examples of multicas

Cladding
Jackot

: multicasting,
Core f

¥ receivers, It has frequency

d FM radio stations, cordless phones
ting.

.

Figure 5.11 Radio Wave Trnnsmisa-i:;l- o ——
ii. MICRO WAVES

Micro wave is a wireless transmission technology that travels at high
frequency than radio wav

©s and provides high throughput as a wireless
network media. Micro wave transmission requires the sender to be in line of
= 7 =
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sies between 1 GHz to 300

; n :
waves with frequé ves are used 10 transmit
. Mioro W2 waves, microwaves are

jike: radio
Ur:l:| receiving antennas need to be
n

sight of the receiver. Electronic =
GHz are nomally called mﬁcrow:;s'
wireless signals across a few m

which ing & i ed on the high
unidirectional, in which the seﬂdr:’t';gn"as are usually installed © g
i stations or a
aligned. Microwave

. .sight therefore towers
i Microwaves propagation 1S lif'ra'cf:;ﬂeach i Kot
towers or buildings. as need lo be in direct sight
with mounted antenn

i nology.
telephone companies use microwave tech

Microwave Link

Figure 5,12 Microwave transmission

For long distance communication Satellite Microwave technology is used. A

er of earth-basag ti . wave
transmission is used to transmit giq siations. Satelite micro

nals throughout the woriq,

Unit- 5 Network Cammunication and Prt

Otoly
T —

Figure 5.13 Satellite Transmission System
iii. Infrared

Infrared is a shori-distance wireless transmission
using infrared light waves. Infrared
These high frequencies allow
similar to the use of a remot
affected by objects obstructin
Infrared is used in devices such as the mouse,
With infrared, Computers can transfer fil
directionally. Infrared adapters are
personal devices and mobile phones.

medium that sends signals
frequencies are just below visible light,
high speed data transmission. This technology is
& control for a TV. Infrared transmission can be
g sender or receiver.

wireless keyboard and printers,
€s and other digital data bi-
installed in many laptops, handheld

Figure 5.14 Infrared
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ication between the computers
mun[ﬂ'a“m

——

e

e s
- o

_ r co
Communication devices are used fol Semme
or other devices. The following are s0 ;
a. Switch

b. Router
c. Gateway

a. Switch network nodes to a centraf
: ice that connects
rk switch or hub is a device thal se it operates on 0S| data
;:a(j:: Swilch is also called layer 2 device becau B

mmunicalion devices,

ss different networks, A
cling functions on the Internet. A router js g
'S connected to two of more data lineg
hen a data packet comes in, the router reads the
Packet. Using information in its routing table ji
next network. A datg Packet is typically passed from

reaches the destination, Router Operates on Network layer
of OSI Mode|, Routing can pe static or dynamig,

node to node until it

Router determines the best
route for the Packets to destination,

A router normally connects LANs and W
routing table. For example a roy
connection tg many computers in

' unintelligent device such ag

' enerally encompass Unintelic

' e ot doemz::;rﬂ swilches appear nearly identical to network hubf:

! hubs and repeaters. ntains more intelligence than a hub b.ecause! i
b but a switen qenemey:. 00 witches are capable of inspecting

i maintains MAC table. Uniike hubs, :9;‘:;’::”@ the source and destination

. data packets as they are receive

! device of each packet and forwarding them.

ANs in the Internet with the help of
ter can be used lo distribute gne Internet
a University or College LaN.

50 computers supporting TCP/IP can
Omputers. Most gateways operate at the
e at the network or session layer of the 0S|

ower level and strip information until it gets

RE@W
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information and work its way bacy
the in

1 BE‘ -
'E‘;L__ih- . .

AN Gateway

to the required level and repackag?mode'.
toward the hardware layer of the O

A nnmpﬁie . f computers and devices interconnected
by communications channels that facilitate communications among users and
allow users to share resources and data, Network Architecture is the complete

a. Client Server Nm:khrmttecture '
b. Peerto Peer Nefwork Architectyre

C_nrn or Sclepce.X| Unit- 5 Netwark Communication ane Princals

a. Client/Server Networlk Architecture

Server js 3 Powerful computer that provides centralized administration of the

network and serves Up the resources that are available on the network, such
as printers and filgs.

resources available an Ihe_namrurki
The clienVserver Architecture s particularly recommended f{or networks

computer and the server computer. )
The client begins the exchange by féquesting data from the server. The server
fesponds by sending one or more streams of data to the client. In addition 1o

transferred,

Example:

One example of client/server network is & corporate environment where
employees use a Company e-mail server to send. receive and store e-mail,
The e-mail client on an employee computer issues a request to the e-mai
server for any unread mail. The server responds by sending the requested e-
mail to the client, Data transfer from a client to a server is referred to as an ;
upload and data from a server 1o a client as a download.
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-3 b. Peer-to-peer Network Architecture
In Peer-to-peer Networking
the computers. Peers i,
network, Peer-to-peer netwo

known as Peers. They all have lhe same abilities to use the

résources
available on the network, Peer-to-peer networks are designed primarily for
small to medium local area networks. Nearly all modern desktop operating
Figure 5.17 Client/Server Notwork syslems, such as Macintosh Osx Linux, ‘and Windows, can Support peer-to-
. : peer network. A peer computer basically acts as both a client and g server
i Advantages of a client/server network : " Computer.
:. * Centralized Resources: Server is the centre of the network and it can

The only requirements for building
Operating system on the PCs that
physically tonnecting the PCs thro

manage resources that are common to all users. -

* Improved security: Server provides better security to network users.
i' * Scalable network: It is possible to remove or add dlients withoul

a peer-to-peer network include installing an
Supports peer-to-peer networking and then
ugh some medium.

- affecting the operation of the network and without the need for major Hu T “v
# | changes. J A \
e * Flexibility: New technology can be easily integrated into the system. _
B * Interoperability: A components (clientinetwork/server) work together. | Hm -._,
1' 1 F Disadvantages of a clientiseryer network ' |
i * Expensive: Requires high initial investment in dedicated server. i \ ,. .// i
I | = Maintenance: Large networks ywij require a staff to ensure efficie™ . -1 - |
1 RE Operation ang mafmamnne' e — ke .
' . :::Tﬂ::::e: When server goes down, operations will cease acros R et e e _
-




]
i

e i BEF
e

' ication and Priacays
" rk Commun
(- 5 Netwo! =

) uni __=-="-'=%
Computer Science-XI ,

Advantages of a peer-to-peer

e —

Less edicated server
’ t ;

ess initial expense: No need for ad

L] a

« Setup: An operating system {such

r operations.
Iy need lnberedonr@mdfurpegr-m-lﬁ_'ﬂ op
only

n'mrk
Disadvantages of a peer-to-peer

No central storage for files and applications.
cen

™ Dﬂmnm“mﬂﬂﬂ: e the Secunw available as on a

« Less smmnﬂﬂs not Prw
client/server network.

a. Local Area Network (LAN) -

b. Metropolitan Area Network (MAN)
¢. Wide Area Network {}E‘AN}- .

d. Virtual Private Network (VPN) )
a. LAN (Local Area Network)

LAN (Local Area Network) is a network that connects computers fm.d de;ic:
in a limited geographical area like home; school, and office building. Ea

computer or device on the network is called a node. LANs are most likely o be
based on Ethemet technology. A LAN is useful for sharing resources like ﬂfas.
printers, games or other applications. A LAN can be wired or wireless. A wired
LAN requires Ethemet cable 1o physically connect all computers on the

network to a central device called a switch or hub. A wireless LAN uses radio _

waves lo communicate,

Data transfer speeds over a local area network can reach up to 10 Mbps (such

as for an Ethemet network) and 1 Gbps (as with FODI or Gigabit Ethernet)- A

local area network can reach as many as 100, or even 1000, users.

Computar Seience-X|

¢ Windows) already in place may .

Unit- 5 Nolwork Communication and Prioceols

A local area network's linkages usually are accomplished with either
telephone, coaxial, or fiber-optic cables.

|s=
There are two basic rea :

A in benefit of information sharing is
Improved decision making, which makes it generally more important
than resource sharing.

* Resource sharing:

(e.g., a printer) or
network. The main

It refers to one Computer sharing a hardware device

a software package with other computers on the
benefit of resource sharing is cost savings.

Server hub or switch

Wireless Access Point (WAP) %
= }ﬂ‘l': @ workstation

A (0 waorkstation
laptop

Figure 5.19 Local Area Natwork

b. MAN (Metropolitan Area Network)
A metropolitan area network is a computer network that usually spans a city or
in a large metropolitan area. MAN usually interconnects a number of local area

networks (LANs) using a high-capacity backbone technology. MAN might be
owned and managed by a single organization,
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il ically nearby LANs to
i itiple geographica
n Area Metwork connects mu g
Me;m;mr (over an area of up to a few dozen kﬂum?tarrs'};D:I:Systams‘
ot:hN technology has been the rapid development of cellular p
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Figure 5.20 Metropolitan Area Network

c. WAN (Wide Area Networks)

WAN (Wide Area Network) covers large distance for communication betwea::
computers. Its nodes may span. cities, states, or even countries,
interconnects many LANs and MANs. WAN uses fiber optics, microwaves and
satellites technology for communication. For example, nationwide ATM
(Automated Teller Machines) used in banking represent a common application
of a wide area network.

The most well-known WAN is the Internet, which may cover the entire globe.
Most WANSs (like the Internet) are not owned by any one organization but
-rather exist under collective or distributed ownership and management.

i T
—— AL a4
A " b
e R
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Wide Area Network

Country B
of ANZ Company L

Figure 5.21 Wide Area Narweork

d. VPN (Virtual Private Network)

A virual private ne

twork (VPN) is g2 network that uses a public
telecommunication inf

rastructure, such as the Internet or a private network
rovider to provide remote offices or individual users with

S network. A virtual private network can be

with the same capabilities, but at amuch lower cost.

A VPN works by using the shared public
Privacy through security procedures.

irge Corporations, educational institutions, and govemnment agencies use -
VPN technology to enable remote users to securely connect 1o a private
nelWwork. In order to gain access to the private network, a user must be
uthenticated using a unique identification and a password.

infrastructure while maintaining
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Corporate
Intranet
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Office
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Figure 5.22 Virtual Private Network

ork Topologies -
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! etwork Topology refers to the physical layout and connectivity of computers
in a network. Network topologies are calegorized into the following four basic
types,

a. Star

i b. Ring

{ ¢. Bus

| d. Mesh

' a. Star Topology

In a star topology all the nodes (server, workstations, peripherals) on the
network are connected directly to a centralized connectivity device called a
hub, switch, or router. Each computer is connected with its own cable to a port
on the hub. Data on a star network passes through the hub, switch, or router

controls all functions of the network. It a

This configuration is common with twi

sted pair cable: however
used with coaxia cable or fibaer optic |

cable.

5 5 Star Topology

it can also be

Flgure 5.23 Star Tepslagy

Aduantages of a Star Topology

Centralized management. It helps in monitoring the netwark.
* Easytoinstall and configure,

* No disruptions to the network when connecting or removing devices.
* Easy to detect faults and to remove parts,

Failure of one node or link doesn't affect the rest of network,

Disadvantages of a Star Topology
* Requires more cable than a Bus topology.

If the hub, switch, or concentrator fails, nodes attached become disable,

More expensive than linear bus topologies because of the cost of the
hubs.
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b. Ring Topology 1
In a ring topology, every node is logically connected to two other prfacadqng
and succeeding nodes, forming a ring. Traffic flows through the entire ring until
it reaches its destination. .
Data packets travel in a single direction around the ring from one ne.twork
device to the next. Each network device acts as a repeater, meaning it
regenerates the signal the packets they receive and then send them on to the
next computer in the ring.

Ring Topology

Figure 5.24 Ring Topology

Advantages of Ring Topology
= Even when the load on the network increases, its performance is better
than that of Bus topology.

» There is no need for network server to control the connectivity between
workstations.

» Additional components do not affect the performance of network.
« Each computer has equal access to resources. .
Disadvantages of Ring Topology

* Each packet of data must pass through all the computers between
source and destination. This makes it slower than Star topology.

* Ifone workstation or port goes down, the entire network gets affected.

—
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* Network js highly
components,

Ring topologies can be difficult to troubleshaot.

Adding or removing compu

the operation of the netwark

dependent on the wire which connects different

ters from this type of topology can disrupt

¢. Bus Topology

In the bus topology, each node (computer, server or peripheral device) is
attached 1o a single common cable. This topology type is considered a passive
topology because the computers on a bus just sit and listen, When they "hear*
data on the wire that belongs 1o them, they accept that data. When they are
ready to transmit, they make syre no one else on the bus is transmitting and

then they send their packets of information on the network,

Bus network typically uses coaxial networking cable hooked in to each

computer using a T-connector. Each end of the network is terminated using a
terminator specific to a cable.

E B Bus Topology

- ‘?Lg

Figure 5.25 Bus Topology

Advantages of a' Bus Topology
* Bus topology costs very less.
= Easy to connect a computer or peripheral to a linear bus.

i
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e sk shuts GOWT it there he entire network.
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ns may des that can be g
and detached con il lanumandnumbﬂr of no ‘ - =
Thereisa fimit on pral Computer Computer
. . f terminators is
connected:  roquired 10 dump signals- Use o
tion s
« Proper termina . Computer
must. m;.uhiaﬁmnt fault at individual station. Figure 5.26 Mesh Topalogy
. mmlmﬁmm i heavy tralfic ¢ e Advantages of Mesh topology
« ltisnot suitable for networks . * Data can be transmitted from different devices simultaneously. This
: topology can withstand high traffic.
d. Mesh Topolog¥ - node, computer and other ; D
' etwork topology each of the network : » Even if one of the components fails there is always an alternative link
in a mesh n A . present. So data transfer doesn't get affected.
oc. are intsrconnecled with one anothe Jery other deyie. . _ g
devices, device in the network is connected to @ o * Expansion and medification in topology can be done without disrupting
1n a full mesh, every 0eviee - in backbone environments other nodes.
partal mesh i commonly used in ba ok - & o
4 : ] ne .
e e n critical servers and Disadvantages of Mesh topology

provide fault-tolerant connections betwee

devices. Uniike each of the previous topologies,
possible paths from source 1

sh
messages gent on a me = There are high chances of redundancy in many of the network

o destinatiof connections,

network can take any of - . there are many radundaﬂ‘ j « Overall cost of this network is too high as compared to other network
This type of topology is very expensive as only topologies.

; comm
connections, thus it is not mostly used in computer networks. It 1S . e Setup and maintenance of this topology is very difficult. Even
used.in wireless networks. Flooding or routing technique is used 0 administration of the network is challenging. :
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» 5.2 DATACOMMUNICATION STANDARDS

Data communication standards, also called Network protocols, are set of rules
that coordinate the exchange of ip!ormaijun in Computer networks.

5.2.4 Purpose of Communication Standards
Communication Standards provide guidelines (also called rules or protocols) to
manufacturers, vendors, government agencies, and other service providers to
ensure the kind of interconnectivity of networks for communication. These
standards define how computers identify one another on a netwark, the form
that the data should take in during transmission, and how this information is
processed once it reaches its final destination. Some examples of
communication standards are TCP/IP {for UNIX, Windows NT, Windows 95
and other platforms), IPX (for Novell NetWare), DECnet {for networking Digital
Equipment Corp. computers), AppleTalk (for Macintosh computers), and
NetBIOS/NetBEUI (for LAN Manager and Windows NT networks).

5.22 ' Open System Interconnection (0SI) Model

0S| Model is developed by Intermnational Standards Organization (ISO), which
' is a multinational body dedicaled to worldwide agreements on International
Standards. An OSI| model covers all aspects of Network Communication. It is
an Open System because it allows two different systems to communicate over
their primary network.
The OSI model deals with the following:
« How a device on a network transmits its data and how it knows when
and where to send.
« How a node on a network receives its data and how it know where to
search,
« How nodes using different languages communicate with each other,
+ How nodes an a network are physically connected to each other.
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Layer 1: PHYSICAL LAYER -0 /-

er of the 0S| model, is concerned with the

transmission and reception of the unstructured raw bit stream over a phy:ca:
medium. It describes the alectricalioptical, mechanical, and funct- na
interfaces 1o the physical medium, and carries the signals for all of the higher

* layers. It provides the following functions.

« Defines physical means of sending data over ne

Defines the characteristics of the physical medium.
pt of data from the physical medium Is managed

3 § The physical layer, the lowest lay

{work devices.

« Transmission and recei

at this layer.
Interfaces between network medium and devices.

Defines optical, electrical and mechanical characteristics.
Conversion of the raw bit stream into e!ectﬁc_ai impulse, light or radio

L]

signal. A
« Manages the enceding and decoding of data.

« Determines, whether the encoded bits will be transmitted by baseband

-

| (digital) or broadband (analog) signaling. £
i D
| Layer 2: DATA LINK LAYER

The data link layer provides reliable transmission of data across a physical
link. Data link layer is used by hubs and switches for their-operation. The cafata
link layer is concemned with physical addressing, network topology. physical
link management, error notification, ordered delivery of frames, and flow
_ control.

The data link layer provides:

« Segmentation of upper layer datagrams into frames in sizes that can be

handled by the communications hardwyara.
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] The_ lransport layer ensures that messages are delivered error-free, in
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Kt bef:g The data fink layer organizes |he pattern of
Ofe transmission, The f n of data bits into

rame ing i
Mo Mo ’fowtung issues such as stop 'h‘
eriunctions are also handied. I8

+ Layer 3: NETWoRk LAYER :

and start bits, bit o

logical address) so that devices can commun

icate with ol i i
multiple netwo y olher devices across
p. ; ks. Consaquently, this layer is also : i
determinalion. responsible for path
Py gl
The network layer establishes the ﬁ:-utg’fi-‘:erw i
I

across swilching points, which are " he sender and receiver

lypically routers. Tha iqui N
v _ ‘ - The most ubiquitous
m‘pa of this layer is the |p protocol in TCPAP. It provides th i

functions. e

T

* Translates logical addresses, or nam
* Management of connectivity and
* Determines how data are transfe

es, into physical addresses, v
routing between hosts or networks.

fred between network devices
Roules packels according to unique network device addresses

Provides fiow and congestion
: control © prevent netw
depletion v e |

I —
* Responsible for addressing,
|
1.

determining routes for sending and

managing network problems such a5 packet switching, data congesti
and routines. \{‘SFF

Layer a: TRANSPORT LAYER
As jts name implies, it handles the transparent transport of data segments

between network devices, It is responsible for flow control, errar control, -data R
Segmentation, and communication reliability. r

Sequence, and with no losses or duplications.
© transport layer provides the following functions.
. ¥

fi
- . ¢l
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s Accepls a message from the (session) layer above it, splits the
message into smaller units, and passes the smaller unfts Ifluvm to '.ha
network layer. The transport layer at the destination station

reassembles the message.
« Manages reliable end-to-end message delivery with acknowledgments
in network.
« Tells the transmitting station to "back-off* when no message buffers are
avallable. :._}_"
« Provides reliable and sequential packet delivery through error recovery
and flow control mechanisms. : . !

+ Provides connectionless oriented packet delivery.

Layer 5: SESSION LAYER

The session layer sets up, coordinales, and terminates conversations,
exchanges, and. dialogues between the applications running on different
stations.-It provides: L &

.. Séssbun establishment, maintenance and termination: allows two
application processes (on different rmachines) to establish, use and
terminate a connection, called a session. -

« Session support: performs the functions that allow these processes 10
cummunibale over the network, performing security, name recognition,

logging.
It also marks significant parts of the transmitted data with checkpoints to allow
fast recovery in the event of a connection failure.

In most modern Internet applications, the session, presentation and application .

 layers are usually combined inside the application itself, thus, web browser
performs all functions of the session, presentation and application layers.

e
2 o — nit- 5 N
Layer 6: F“ESEN‘{'ATIQN e Efw—ur_k_c‘:’"'"‘“nicanm and Priocols

The pregentation e LAYER - = —

2 presama‘u'gwmmman:onverts incoming ang s
window With the ney, ther (for example, fmmwtftﬂ:g data from one
ream into a popup

¥ arriveg
text),
) Presentation layer is sometimes

. called as the syniay |ay,
The presentation laye, prr' It can be viewed as fhe e

ln!lcwing fu r for the network,

nﬂ“uns_

o Ovides the
A aracter i
code transiation: for exampla ASC|
s : Il o EBCDIC.

+ Data compression:
transmi On: reduces the nu :
mitted on the network mber of bits that need to b
¢ Data encryption: I <
+ Password encryption, i Security purposes, Far example
o -Spwciies architecture-independent atg { |
Layer 7: APPLICATION LAYER ranster format,

' processes to access network services. The a
displaying data and images to :
provides an interface with
-application-specific. Th

- Plication layer is responsible for
> 2 user in a human-recognizable formay. 1t
s Presentation layer, Everything at this layer is
is layer performs the foll
* Resource sharing

* Remote file access
Network management
Directnry services

; E}e-::tror_mic messaging (such as e-mail)

owing functions,

4
=3 i -

e T L e T TR e ——

owi -
% Ng are some common network devices and protocols and where
'€ implemented in the OSI model.

The foly
th

it Y \.ul-&;'-
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QEILAYER DEVICES

PROTOCOLE

SNMP, SMTP, FTP, TELNET,
HTTP, NCP, SMB, AppioTalk,
FTAM, %.400,%.600, DARDNS

NCP, AFP, TDI, XOR, SS5L, 150
BA23 TLS, PAP, X.220

HalB10S, ASF.LDEF._IH’- 150
8327, X225, GAP, SDP

MoIBELUI, TGP, SPX, NWiink,
uDP, ATP, B{:TP' TRO, TP,
TP2, TP3, TP4, OSPF, SPX, AIP,
ATP, NBP, AEP, RTMP

Aoutern, lnyer 3 {or IP) awitches,

i, IPX, NWlink, NotBEUL, ICMP,
IPsoc, ARP, AIP, BAP, X.25
{PLP], CLHP, DOP, IGRP

Aridges and switches, Ethomet
Incorparates both this layer and tho

Physkcal lnyor.

%25 (LAPB., Token Bus, IEEE
802.3 Iraming. Ethernat i
framing, LocalTalk, TokenTalk,
EthorTak, Apple Romato Accons,
PPP, HOLC, 0821

Hubs, rapaatars, notwerk adaplons,

Pasaliel SCS1 busos. Various phyaical-

X.25 (¥ 21bls), EIATIA-232,
EINTIA-448, EIA-530, G.703

paparimen! of Defens, (Do) A

dvang
or a res i i
1969 for carch Shﬂrmg Projacy i ;f:ﬂﬂl'ch Prajocis Agnnqc (ARPA) in
P

foundation of the arigin AN
Binal ARPANET Projec, ET. Intemet was built on the

a. TCPNP Arqhitectura
b. TCP/IP PORTS
c. TCP/IP Applications

a. TCP/IP Architecture

TCPAP protocol suit consi
Sists of a layered
architeclure where each |
ayer

g : 3 :
epicts some functionality which can be carried oul by a prolocol. Each
. Each layer

usually h
ly has more than one protocol options to carry out the responsibility tha
1

layers Emamat incorporaios both this
H tayer and the data-link layer, Takan ring,
FODI, and |EEE B02.11.

Communications between compulers on a network is done through protocol
suits. The most widely used and most widely available protocol suite is TCP/IP
protocol suite. TCP/IP is an industry standard suite of protocols designed for
It was developed by the United States

local and wide area networks.

nil.

That is issi
Transmission Control Protocol and Internet Protocol. TCPIP is

normally considered down
*d to be a 4 layer system. The TGP,
. NP
into the following four layers e

Application Layer
Tfﬂnsport Layer
Internet Layer

-

Network Access Layer
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Figure 5.28 The architecture of the TCP/IP protocol suite

All application data, whether it is an e-mail, a file, an instant message, a video
or voice call, is divided into data segments and encapsulated in Transport
Layer PDU's (TCP or UDP segments). The Transport Layer PDU's (Protocol
data Unit) are then encapsulated in Internet Layer's Internet Protocol packets.
The Internet Protocol packets are then divided into frames at the Network
Access layer and transmitted across the physical media {copper wires, fiber
optic cables or the air) to the next station in the network. Figure 5.28 shows

the architecture of the TCP/IP protocol suite.

Application Layer

This is the top layer of TCP/IP protocol suite. This layer includes applications
or processes that use transport layer protocols to deliver the data to

destination computers.

Transport Layer .
The Transport Layer provides the means for the transport of data segments

across the Internet. The Transport Layer is concerned with host-to-host
gonnection

communication. Transmission Control Protocol provides reliable,

T A LT T L R L
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Unit- 5 Network ¢
e ommunicat
3 = il
oriented transpop of —_— and Prtocols
that use Intemet pyg,

Internet Layer

data between two en

dpoin
ocol to communicate. POINts (sackets) on two computers

The Internet Layer Provides a

T : b .
packetization of data, anmhargtu " kel addressing scheme, a process for,

anct Jor pieniiing mnnecuuit: b "oUing packets to their destination
concerned with ne en networks. Th

twork to Netwark communicalion. The r:ai::n:m:-c e

d rotocol used at

this layer is IP.
\n
.F:sW

"The Network Access Layer .
Provides access o the physi
:: Lr:n;:‘:;tt?q and reclewed across the physical nl?;h!r;?::tinetwmk, ikl
e ayer combines the Physical and Data link iayerrlsn:r::n ::u:'“m“ii
es the

data between devi
data betw 998 on the same network. It also mana
@en the network and other devices ges the exchange of

b. TCP/IP PORTS

E'.re'ry computer or device on the Internet
assigned lo it called the IP address. This IP ad

Networl Access Layer

must have a unique number
dress is used to recognize each

and anoth
A er 85,535 UDP ports. The Intemnet Assigned Numbers Autharity
fesponsibie for assigning TCP and UDE i
G port numbers to specific
For ing i
pmvidlnlaml port :%*3 IS used for telnet services, HTTP uses port 8O for
9 web browsing service and FTP servers use TCP ports 20 and 21 to

send g 4
nd receive information. There are some ports that are assigned, some

Teserved :
and many unassigned which may be utilized by application

Programs,
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File T i
fansfer applications (WS-FTP etc )

The port numbers are divided into three ranges:
o The Wall Known Epus. . * Microsoft Winggys Update
t  ThaRGMCEL . - | e Anti-Virus application
. TheDyﬂanicand:‘DfF'rivatePorts. ' . L_Zi — s
WELL KNOWN PORT NUMBERS . G '
- Well-known ports (0-1023) are used for the major Internet applications, such_ T - _
e oo and oml. For exampl, ol port 80 packets (HTTP PEckei) &1 characteristics. compared kesping in view the following
directed to and ssed by a Web server.
~ i ! ¥ SIMILARITIES

REGISTERED PORT NUMBERS
Registered poris are assigned to applicat
such as Skype and BitTorrent. The Registered Port

jons that are mostly vendor specific, e ma_in similarities between the two models include th
s are in the range 1024- . » They share similar architecture, - Both ae e following:
' e models share a similar

49151, _ architecture. This can be illustrated by the fact that both of th
DYNAMIC PORT NUMBERS constructed with layers. of them are
F + They share a common application layer: - Both of the m ctisle Share

The Dynamic andfor Private Ports are those in the range 481 52-65535. These

ports are not used by an defined application. " sl
by any ppl common “application layer". However in practice this layer includes

c. TCP/IP Applications ' ' different services depending upon each model
L]

All modem operating systems support TCPAP, and most large privale Both models have comparable trans
. . : port and n . - Thi
networks rely on TCP/IP for much of their traffic. A technology used for b Metraboc Ty A st i whiktiieg mmﬁnn:i:;m;vam;d:hm can
performed between

connecting dissimilar systems. Many TCP/IP application protocols were ] the presentai P
- ~ . . |l 5
designed to access and transfer data between dissimilar systems. These e on and network layer of the OSI model similar functions
protocols include HTTP, FTP, and Teinet. TCP/IP provides a robust, scalable, - performed at the Transport layer of the TCP/IP model.
cross-platiorm client/server framework. . * Knowledge of both models is required by networking professionals.
* Both models assume that packets are switched. Basically this means

The TCP/IP is used by the following applications.
« Web browsers (Internet Explorer, Firefox, Safari, Opera elc.)
. : Web Servers
= » File Servers
‘e Terminal Servers : - _ Pprotocols,

that individual packets may take differing paths in order to reach the

same destination.
* Both the models are based on the concept of stack of independent
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DIFFERENCES

The main differences between
« TCP/IP combines the presentation and

-_=.—-____-._.

the two models are as follows:
session layer issues into its

application layer. .

i 08l is a reference model and TCP/IP is an implementation of OSI
model. '

rd around which the

TCP/IP Protocols are mnsida{ed to be standa
intemet has developed. The 0S| model however is a "generic,

protocol-independent standard."
« TCP/IP combines the OSI data link and physical layers into the

network access layer.
TCP/IP appears to be simpler model and this is mainly due to the fact

that it has fewer layers.
" The OSI model consists of 7 architectural layers whereas the TCP/IP

only has 4 layers.

" In the TCP/IP model of the Intemet, protocols.are deliberately not as

rigidly designed into strict layers as the OSI model.

« The TCP/IP protocol suite comes prior to the OSI model. ISO first
introduce the idea of TCP/IP suite. After some time the idea of OSI
model comes into existence. So the TCP/IP suite is older than OSI
model. .

. 'I_'_he‘TCP.-‘IF' suite is based on protocols whereas the OSI model is

" layer based model.

% 1

R L

Gomputer Sciencg.y

— Unit-
—_— __Wummunicatinn and Prtocols
n Presentation
Application

O

Y o Tsreas LU

[Hut-tu-liuﬂ] Transport
3 | Network Inte
nternet
R ST e = :
1 | Physical Hardware
osl
Model TCRNP Model

Figure 5.29 0S| Mode! Versus TCP Model

Packet Switching

tF:acket‘ smt?hlng is a network communication method in which the data get
. lransmitted in blocks, regardless of type and content, called packets based on
the destination address in each packet. When received, packets are
:i:lscs:i;nbli: in the .proper s?qu.smea to make up the message. In this kind of
ks g, the media capacity is used optimally, and the response time is

Circuit Switching
FITGUFI switching is a scheme in which the network sets up a dedicated point-
:p“'“_‘ connection between nodes and lerminals before the communication

ans, just like the nodes were already connected.

L]

L=
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Difference between Circuit and Packet S“‘?fif'.“_g__ S—
a-- e —"—-—“—‘_—_"'m'}}unggwltchlnn : = |
: St L i dfocation, |

Bandwidih is allocated dynamically. e
— __-_--—-—_"-_"'-_ ]
May be more economical as not Costs more for hardware. !

needed dedicated circuit. s = ‘_.-l

i S e

The packat "““'E_Eé S | Once connection is established, |
transmitted every time when it gets r communication is fast and almost |

'8 :
! lost, damaged before it is received e !
| |in this method. Sm—
It ca_n be used for lelephony, DSL | This ¢ ot is mainly use Al 5
4 |services and other data ! telephony systems <« H
| |transmission services. [ phony : |

- - F
i best ussd iuv se:":dlng s over| This is best used for transmission
the network and audio and video | .y .

; of audio signals and not suitable
| onals can Lo Sl for data transmission
network in the form of packets. f 4

This type 6! switching is

is usually a connection less -
i . : conneclion oriented and may be

6
senice. o
z connectionless also.
" The most common example of a
The Intemet being the most y
o, ; circuit switching network is the | -

common example.

e e S — e . -

telephone system,PBX. j

An Intemet Protocol address (IP address) is a number that is used to identify &
:E;::':T:WTEE a computer, a printer, etc. on the network. Each device on
Bt hﬁai‘?::"':s:a”“*quﬂ IP address to communicate with other network
information on the nat:r?u: ::E"“PUIEI'] Is’a device thal sends or recelves
Aetwodk. THoss dert - Network devices transmit the data across the

. vices include hubs, switches and routers, On a LAN, each

N N e T N A
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host and network device must hays o (o mmunication and Prtocols

an | ;
be able 1o communicate with g, " P address within e ES bhroik o

her.

P of a subnet mask. The 32 binary
8 bits). Each octet is represented in
- For this reason, an P address is

172.16.81.100). The value i
. ; : . F Ue In eac
octet ranges from 0 to 255 in decimal, or 00000000 - 11111111 in bina h
ry.

bits are broken into four octets (1 oetet -
decimal and separated by a periog (dot)
expressed in dofted decimal format (e.g

The fnl}owit'{g IP address is an example which shows an IP add
represented in both binary and decimal formats i

10. 1 23
. : 19 (deci
00001010.00000001.00010111.00010011 i[hi?lg:;?“

These octets can be broken down to provide an addressing scheme that can
. Support/accommodate large and small networks.

a. Classes of IP Addresses

J' G.
: blwen an IP address, its class can be determined from the three high-order
s. Figure 5.30 shows the significance in the three high order bits and the

-’:“Ele of addresses that fall into each class.
here are five different classes of an IP address, from A to E.
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FLfgum 5.30 Classes of IP Addresses
Class A
Class A is used for the large networks and is implemented by large companies
with many network devices. Binary address for the class A starts with 0. Its
range is between 1 to 126 and the default subnet mask of this class is
255.0.0.0. lts Network part consists of 1 octet and Host part consists of 3

octets. An example of the class A is 100.10.11.1.

bita 0 7-8 15-16 23-24 31
e e pmmmmm——————— fmm—— e m—————— pommmmm +
| Network | Hogt [
|  Part | Part |
ottt i e e e e o o e e e +

1 Octet 3 Qctets

Class B

Class B addresses scheme is used for the medium sized networks. The binary
address for the class B starts with 10. The range of the IP address in the class
B is between 128 to 191 and the default subnet mask of this class B is

computer § :l'umm X

cation and Priocols

————

255.255.0.0. 115 3 -
BIwork pant cons; .
of 2 OCtets. An ey OnSISts of 2 octets i
ample of the class g address jg 152? bl S
101.110.120.

pits f'_ 7-g
S— i 15-15
r e 23-24
Nr_»twnrk N = f 1
e J w_.} Belly e
L _‘_f‘i_lf:_ : Hosty _ _‘f LJ %
i Merege o i '
L. Oct 2 Octets
Class C i

of 3 octets and Host Part consists of

address is 210.190.100.150
bats 0 7-8

1 octet. An example of the Class C Ip

Parc | .
Pare

Class

Class D | i
Sl s for special use for multicasting. The binary addresses for the ¢l
i class
. ith 1110 and the |P address ranges from 224 to 239. An example of
class D IP address is 230.150.110.11 ' -

- Class

Class E .

i E is under experimental research. The binary address can start with

g and the decimal can be in range from 240 to 255. An example of the
E IP address is 245.1 01.110.110
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b. Subnet Masks L
i IP address. Like the IP

tes the network portion o an
Subnet Mask indica umber. Usually all hosts within

address, the subnet mask is a dotted-decimal 0
a LAN use the same subnet mask. Subnet mask i @ 32- ‘
to describe which portion of an address refers to the subnet and which part

refers to the host. Figdre 5.31 shows default subnet masks for usable |P
addresses that are mapped to the first three classes of IP addresses.

bit combination used

LASS A (1-126 .
I:c!i.fault suhn(et mask}= 255.0.0.0
SubnetslHoStE

[Notwork] [ Host |
2EE .. O « O . B

CLASS B (128-191)
Default subnet mask = 255.255.0.0 _
R iBnetsHOSHs e

mmiHmtlet
w B 4 @

255 . ‘2585

e

CLASS C (192-223)
Default subnet mask = 255.255.255.0 _

[Nework | [ Network | [MNetwork | | Host |
255 . 255 . 255 . O

Figure 5.31 Subnet Masks
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Message is the i
data or information that is 1o be oo
mmunicated.

Medium is the physical

o path thay m
destination, ©Ssage uses 1o travel from source 1o

N iy
Receiver is the devipa Wwhich recejyes transmitteq u‘:at
ed message,

A o] i
Ilm ICatio '

oy

same time.

In Full-duplex ITIC;
de, both stations can send and receive the data si It
simultaneously

In synchronous .
transmission, |a
v large volumes of j ;
bio i informati
Ck-by-block or word-by-word simultaneously PRy

In asynch i
ynchronous transmission, data is transmitted one byte at a ‘ime'

th ph h I- H i

Ungui i
" g .*dﬂd media also called Wireless media transports signals without using a
_YQEHT conductor between the two devices mmmunicat‘ing. S
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istribut
» Radio wave wirgless transmission deil.Irl.I.dlsiriB i
ovar long distances such as between cities, regions.
home.
distances such as within an office or |
technology that travels at high frequency

i i ission
Micro wave is a wirgless transm . oA
than radio waves and provide throughput as a wireless network m

es radio signals through the air
and countries, and shor

Infrared is a short-distance wireless transmission medium that sends signals using
15 d

infrared light waves.

A network switch or hub is a device that

location.
Router is a device thal forwards data packels across differant networks.

A gateway is a hardware device or & computer running software that -allows
communication between networks with dissimilar network protocols or

connects network nodes to a central

architectures,
Server is a powerful computer that provides centralized administration of the

network and serves up the resources, such as printers and files, etc.
Client is a network device that participates in a client/server relationship by
requesting a service from a server,

In peer-to-peer networking there are no dedicated sarvers or hierarchy among thg

compulers.
LAN (Local Area Network) 15 a network that connects computers and devices in a
limited geographical area like home, school, and office building, etc.

A metropolitan area network is a computer network that usually spans a city orin @

large metropolitan area.

computers, di
A virtual 'stance for Communication between
L virlua prhﬂ’ﬂt&n
Elwork
infrastructure tg b, ::PN} '5 2 network gy
their organizatior s ﬁetwo,kmom offices or

indivi USes a public telecommunication
Vidual users with secure access to

» Network Topolgg,y, refers |

0 the Physicg
a network_ ! layout ang connectivity of computers in

e In a star topology ay the nodes {
Serve,
network are Connecteq directly 1o 4 .
switch, or router, i

i ;
fa rkstations, Peripherals, elc) on the
izad Connectivity device called a hub,

* In the bus topology, each
' node (comp
commaon cable, t ther, server, Peripheral etc.) attaches 1o 3

* In a mesh n
o ‘elwark topology, each of the network nog
evices, are interconnectad with one another Biiiaiara

* Communication i
manufamura Siandﬂ-rds provide guidalinas (also called rules or Dmtucn!s] o
i 'rs. vendors, government agencies, and other service providers 1o

re the kind of fntarcunnacuvity of networks for communication

. *08'm i
. odel defines a networking framework for implementing protocols in seven

differant layers.

.
I "
Application layer serves as the user interface for users and application processes

1 acee
i S8 network services,
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Comptter Seience-Xl — \going da1a from one presentation ) e —— —
N : ou
layer converts incoming and into @ popup window with the -
format 1o another

oty amwd o tions, exchanges, and

rsa

é {erminates conve

. coordinates, and _ 2

= Session hﬂ'ﬁ'::;a .« running on different station

s egments between
handles the transparent transport of data 69

« Transport layer

network devices.
datagral
« Network layer aliows the data called packets or datag

network to another.

m to go from one physical

i ross a physical link.
« Data link layer provides reliable transmission of data across @ phys

Physical layer is concerned with the transmission and
O\ raw bit stream over a physical medium.
an industry standard suite of protocols designed for local and wide area

reception of the unstructured

g’ « TCP/Pis
networks.

i

Packet switching is & network communication method in which the data g:

e i i
/ wansmitted in blocKs, regardless of type and content, called packets based on the

destination address in each packet.

« Circuit switching is a scheme in which .lhs network sets up a dedicated point-to-
.point connection between nodes and terminals before the communication stars,

just like the nodes were already connected.

e An Internet Protocol address (IP address) is a number that is used to identify @
device, for example a computer, a printer, etc. on the network.

« Subnet Mask indicates the network portion of an IP address.

- Select the pest choice for the following MCQs.

A collection of wo or more connectad computers to share the resources
| and data js called 5
| A. Route
C. Path

a1

B. Network

D. Medium

ii.  In which Communication mode data can be sent and received in both
directions but not at the same time?

A. Simplex B. Full-duplex
C. Half-duplex D. Duplex

iii. is the data or information that is to be communicated
over the network. Gerld

v | A. Message B. Sender

C. Medium D. Receiver

iv. is & set of rules that governs data communications.
A. Message B. Sender
C. Medium D. Protocol

v. In mode, both stations can send and receive the data

I simultaneously.

! A. Simplex B. Full-duplex

| 2 C. Half-duplex D. Duplex

. ! | Vi.  In which type of transmission data is transmitted one byte at a ‘time’.
' A. Simplex B. Synchronous

C. Asynchronous
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Cable is formed of two insul

rg:::;j B, Fiber Optic

c: CATS D. Twisted Pair

Which of the following network devices is used to forward data packets
across different networks?

A. Switch B. Router

B. Gateway D. Modem

In networking there are no dedicated servers or

higrarchy among the computers.
A. Peer-to-Peer
C. LAN

B. Server
D. WAN
works by using the shared public infrastructure while

maintaining privacy through security procedures.

A. LAN B. WAN.

C. VPN D. MAN

Which of the following topology is most expensive 10 implement?
A. Star topology B. Bus topology

C. Ring topology D. Mesh topology

How many layers does the 08! model consist of?

A 4 B.5

B. 8 D.7

Which layer of OSI Model decides which physical path-way the data

should take to reach the destination? _
B. Transport layer

D. Session layer

A. Data link layer
C. Network layer

=,

o

Xiv.

e — | . . e . . —

iii.
iv.
! V.

. II i vi R

vii.
il
Q3

i
ii.
iii.

S

Compute

——————Fller Sciznce-Xi|

N SR B e S
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Which |5 R

yer performs security, . ;
functions? Y name recognition, logging and similar
A, Trangpm.t layer
C, Network layer
In

B. Presentation layer
D. Session layer
—_—

opology, each node (computer, server, peripheral

etc.) atlaches to a common cable
A. Star -

C. Ring

B. Tree
D. Mesh

Q2. Give short an
- swers to the following questions.

Show

Dﬂ!em?:!:[;T: :wdas of data communication with the help of a diagram.
: etween synchronous and asynchronous transmission

Differentiate between guided and unguided media |

Differanﬁaie between LAN and WAN |

What is OSI Model? 7

Compare TCP/IP Model with OSI Model.

Di!ieremiate between circuit switched and packet switched networks
Briefly describe IP Addressing. |

- Give detailed answers to the following questions.

Explain various modes of data communication,

What is guided media? Explain different types of guided media.
Explain Radio wave and Microwave communications,

Write notes on switch, router and gateway,

Explain in detail Client/Server and Peer-to-Peer networks.
Define network topology and explain its types.

Describe the seven layers of OSI Model.

What is TCP/IP? Explain TCP/IP Protocol Suite.
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explain a wireless network.

explain the advantages and disadvantages of wireless networks.
define radio signals, radio iransceiver, access point and line of
sight communicalion,

differentiate between short distance and long distance wireless
communication.

explain the types of short distance wireless technologies (Wi-Fi,
Wilax, Bluetooth and Infra-red).

explain the types of long distance wireless communicalion
(Cellular Communication and Global Positioning System).

explain requirements of mobile communication.
identify features and limitations of mobile communication system.

explain the architecture for communication over mobile devices.
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P 6.1 INTRODUCTION

Wireless ¢
OMmMmunicati i
calion is an important area in telecommunications and

networking, Wi de
g Ireless  communication iS5 a term used |t i
rk o scribe

communication
s
between o or more devices without any physical

connection. Tha i

e nowv:i::s:ﬁrrer use of mobile telephone. various satellite

oot s eless Frlltenjet and wireless LAN's are generating

ki W s : ecommunications and networking. The use of mobile
¥ be cellular, cordless and satellite phones as well as

the point where

than the numb:eur;uzi?e; S Wﬂfl(iwi‘de wireless subscrivers wil be higher

advantages compared t cine subscribers. This popularity is due to its

S— sy © wireline systems. The most significant of these
e Ireedom from cables, which enables the users to

6.1.1 Wireless Network

Wireles i

mmmu:i .;ZT;W::O;S a network set up by using radio signal frequency to
e, q ccmputerls and other network devices. Sometimes it is
e o 0 af..; WLAN (Wireless LAN). This network is getting popular

adays due to its easy setup feature and no cabling invelved. Use

Ot:-‘nnect computers anywhere in the office/home without the need fn;' wi e
Wireless networks use radio waves andlor microwaves to mr:‘s.tai
COmmunication channels between computers or devices. They ca::ln :1
Computers such as laptops and mobile phones to the Internet or to zur

business network and its applications.
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The two main components of a wireless
point and wireless clients.
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Wireless LAN
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(@ = Client
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PrintCopy/ |
bass ScaniFax |
Data |
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Figure 6.1 Wireless Network
reless radio

Access points act as a central transmitter and receiver of wi
signals including Wi-Fi and are used to support public internet hot spots.

i is

A computer or a device equipped with a wireless LAN network adaptor
. : ; :
known as wireless client. These can communicate directly with each other O

through a wireless access point.
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6.1.2 Atiirantagns and ;I-isa_:l{;n_'t_a;ﬁ;l": -
i - Wireless Networks

A wireless network offers

the following advantages and disadvantages
Advantages of Wireless networks

* Manageability - Users can be easily connected to a different wireless
network without having to change the physical connection.

Security - Traffic of a wireless network can be filtered or simply blocked.
Advancement in wireless networks provide robust security protections.
Mobility — We are no longer tied to a specific location, as were with a wired

connection. With a laptop computer or mobile device, access can be
available at different locations,

e Fast setup - If a computer has a wireless adapter, locating a wireless

network is very simple and in some Cases, user can connect automatically
1o networks within the range.

* Cost - Setting up a wireless network can be much more cost effective than

buying and installing cables, Because wireless networks eliminate or
reduce wiring costs,

Expandability - Adding new computers to a wireless network is very easy.

We can easily expand wireless network with existing equipment, while a
wired network might require additional wiring.

* Productivity. Wireless access to the ‘Internet and to company's key
applications and resources, helps staff to get the job done and encourages
collaboration,

* Last mile data delivery: Wireless connections can be a very suitable
replacement for wired connections in areas where it may be difficult or
expensive to extend the cable network to every |ocation.
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Disadvanta

« A common disad
individual can tap into @ wireless
network.

« Another disadvantage
face problems of range of sig_nal

. Sometimes their speed can be s
signals dropage problem.

o Wireless network is usually inexpensi

expensive to in stall than wired network.
radio signals and simitar techniques for

1o interference from fluorescent lights

ges of Wireless networks

vantage of the wireless
network

network is security. A malicious
relatively easier than a wired

hat somewhere users might

is about its coverage |
ters allow limited access.

s also some rou
jower than wired networks because of their

ve but somelimes it is more

« Because wireless networks use
transmission, they are susceptible
and other electronic devices.

. The machinery in factories often
(EMI), which can drastically reduce the

produces electromagnetic interference

data throughput in a wireless
network.

« Because of the interference caused by electrical devices and the items
blocking the path of transmission, wireless connections are not as stable as
compared to a dedicated cable.

« Due to the limitation of data transfer rates, wireless LAN technologies are

not suitable for network backbones.
iy B r E T o

portant Wireless Communication
The following are some important wireless communication term—i nologies.
a. Radio Signals

b. Radio Transceiver

c. Wireless Access Point

d, Line-of-Sight Communication

— ————

_
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Fla:‘ Radio Signals

io signals ar

\ e i

wireless mm"_lunic::;ﬂmmagnellc waves which

KHz to 1 GH
Z. i
artificialy. Flact

are used as a medium i

n. The edium in

o wave;reaqumcy range of radio signal is between 3
fe generaled in two ways naturally and

b. Radio i
Transceiver (Transmitter and Receiver)

Radio transcejver |
IVeris a wirele e
well as receive d §3 communication device which |
ata v ich is used t
sl mn::;uugh radio signals. It is a full duplex devi,:aﬂ;:c::::
ns of sending and receiving data simultaneously. The

transceiver is con
nected to the stati
o on by mean
provides separate paths for seriding and r‘r’ i“n;l hc: :att?nsceiver cable that

Figure 6.2 Radio Tranagalvsr
c. Wireless Access Point

Ak — K

refe"cec‘:jeTz pazlr: ::'. a de:uca that both transmits and receives data (sometimes
e i $:soa ver). It h_as a built-in network adapter, antenna, and
. r e am:j:s point connects users to other users withi:1 the
st area network (WLAN) and can also serve as the point of

ion between the WLAN and a wired network. A single i

can serve multiple users within a defined network area Whg e
beyond the range of one access point, they are automailca]ly :aizﬂen:ne?“;
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Eﬂﬂl‘__________——-———"_ ly mmmun{cﬂt& with 30 client

f ical
the next one. Wireless Access Poln: ::Tn E'TTM older and base model of

syste g of '
s ;ar?aiuu; of only 10 of 20 clients but many newer
access points allow 28 .

access points support up 1o 255 clients.

jess Communications
p—

Figure 6.3 Wireless Aceess Point

' Communication |
B ‘cation uses highly directional transmitter and receiver
to communicate via a nafmv.n_ly focused raﬁxdm
high frequency. The transmission path of a line-
established between two land-based antennas,
and a satellite-based antenna, of between two
e of line of sight communication Es
distance the example is

A line-of-sight commu
antennas facing each other
beam in straight line with very
of-sight microwave link can be
between a land-based antenna
satellite antennas. A common exampl
infrared (TV remote) for short distance, and for long

very high frequency Microwavws.
Line of Sight
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In_telecommunications, ‘wireless communication may be used to transfer

or long distances (thousands or millions of kilometers for radio
communications). In short distance cormunication information is transferred
from one station to another in a few meters (e.g. Infrared) or few kilometers
(e.g. Wi-Max) range. Short distance communication includes Wi-Fi, Wi-Max,
Bluetooth and Infrared. Long distance communication includes cellular
communication and satellite communication such as global positioning system

(GPS), geostationary earth orbit (GEQ), medium earth orbit (MEO) and low
earth orbit (LEO).

e ea

The following are some common short distance wireless communication
technologies. h

Wi-Fi

WiMax
Bluetooth
o Infra-fed

.”?:_'

e ] =

Wi-Fi is short for "wireless fidelity. It is a popular wireless networking

technology which uses radio waves 1o provide wireless high-speed Internet

and network connections. It uses the 802.11 standard, developed by the

Institute of Electrical and Electronics Engineers (IEEE) and released in 1997.

A person or business can use a Wi-Fi router or similar device to create a
L/

R ety
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Y irelessly to —— s
—_— which appropriate devices can be connected wirelessly .
area in c

hntﬁ:,:t::gai" Internet access. . cianal and transmits 'it_usingr an WIMAX . i _i,g:i\jv.., o
i slates data into & radio sid \ using a physical, wired . ‘ -

il Wiy “:nsends the information to the TR verse, with the router WIMAX is an acronym for "Worldwide Interoperability for Microwave Access”.
;r;?r::{ I::c:::ecﬂmi. The process 2iso t;:z:;;ﬂ“r?nm alradlo signal and . Wimjﬂ technology is a standard based wireless technology which is used to
receiving information from fne imer:sh ter. Different electronic devices like provide Inter net access and multimedia services at very high speed to the end
sends it to the computer's WIE5S 'rﬂiapssl';' connected with Intemet access users. WiMAX is an IP based, wireless broadband access technology that
computers, mobiles POAS %20 e :Is 20 meters indoor and it may be in provides performance similar to Wi-Fi networks with the coverage and quality
points. The access point of hm.spot mngm;:le wceds polnts. : O Rock b el rbme. It Dot CEE: R St
many square miles by overlapping o IWTPE 00 B ding video game

communication and can provide broadband wireless access up to 30 miles (50
km) for fixed stations, and 3 - 10 miles (5 - 15 km) for mobile stations.

Wi-Fi is supported by many applications an

i arating systems,’
consoles, home networks, PDAS, mobile phones, m\alor.uparatmg v ‘

and other types of consumer electronics. WIMax_ technology offers transmission of wireless data via a number c‘ﬂ
transmission methods; such as portable or fully mobile intemet access via

point to multipoint links. The WiMax technology offers around 72 mega bits per
SlmP[E second without any need for the cable infrastructure.

- Wi-Fi Network

e —— —

‘g i~ . 623 Bluetooth

—_— e e A e

Bluetooth is a high-speed, low-power microwave wireless link technology,
designed to connect phones, laptops, PDAs and other portable equipment
together. Unlike infra-red, Bluetooth does not require line-of-sight positioning
of connected units. The technology uses modifications of existing wireless
LAN techniques but is most notable for its small size and low cost. Whenever
Bluetooth-enabled device come within range of each other, they instantly
transfer address information and establish small networks between each other,
without the user being involved.

Bluetooth is popular for providing connectivity between non-network devices,
such as laptops, mobile phones, telephones, fax machines, PCs, Printers GPS
receivers, digital photo camera and video games controllers. The specified
maximum data transfer rate is 1 Mbps, but in reality it is much lower.
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r short distances, typically up
g called a piconet or PAN.
um of eight Bluetooth peer

with Bluetooth cove
tooth networks hav
of two and a maxim

Wireless signals transmitted
to 307 feet (10 meters). Blue
Piconets contain a minimum

devices.

Infrared is similar to visible light, b

ut with a longer wavelength. Infrared signals

ing line-of-sight
icati closed area using line-of-sig
" e communication ina :
ﬁmn i U::: 1?1:;?:: q,:aal:.rges having high frequencies, can not pinitr::: :aal:;
Due tgaﬂ-uis‘characterisﬂc, it prevents inta:zjr:ir::mt:\e::ﬁne (:Eom‘;canmt e
that is a short range com 8 s !
.anuihﬂe; s:m;uther in the next room. Infrared equnpmém is dretau?z
aﬂaﬁtomicarand simple. In Infrared communication the tr?nsmrttdar t:nm;e?:mia
:?:st be in line of sight to communicate with earc:d u:hE;t gfumeae:hods ihas
ion i a 0
mmunication is very low as COmMpare e
::yup:mu:no:alion Some common applications of infrared technology are liste

below. 1
« Car locking systems use Infrared technology

unlocking the doars of cars.
and
Modem Computers have infrared enabled mouse, keyboards,

for automatic locking and

printers.
« Home security systems have infrared enabled burglar alarm.

« Remote control system in TVs, Toys, etc uses infrared technology.

Ck NIC L rt—ﬁ
The following are some common long distance wireless communication
technologies. '
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* Cellular Communication
* Global Positioning System (GPS)

the tremendous advancements in data communications and
lelecommunications, perhaps the most revolutionary is the development of
cellular networks, Callylar technology is the foundation of mobile wireless
communications and connects users in locations that are not easily possible
by wired networks. Cellular technology is the underlying technology for mobile
telephones, personal communication system, wireiess Internet and wireless
web applications.

In cellular network, mulliple low-power transmitters are used. Because the
range of such transmitlers is small, an area can be divided into cells, each one
served by its own antenna. Each cell is allocated a band of frequencies and is
served by a base station, consisting of transmitter, receiver, and contro! unit.
Adjacent cells are assigned different frequencies to avoid Interierence or
crosstalk. However, cells sufficiently apart from each other can use the same
frequency band.

Early radio systems (FM radio) cover a large area by using a single, high
powered transmitter with an antenna mounted on a tall tower. There were no
concept of frequency reuse and hence have no interference problem because
they use the same frequency. But with this there was a problem of limited user

. Capacity.

Cellular concept, based on frequency reuse solved the problem of user
capacity which occurs in radio system. In Cellular communication a single,
high power transmitter (large cell) is replaced with many low power
transmitters (small cells). The available channels can be reused as many
times as necessary as long as the co-thanne! interference is kept below
acceptable levels,
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of Cellular networks

aracteristics
o ells, ea

« Consist of several thousand radio ¢
between 500 m to 35 km radius.

« Comprised of several access nelwo

« Usually coveran entire country and serve

« [nitially designed for speec
transmission.

« Support of termi

ch with a coverage area of

tksand a single core netwark.
millions of subscribers.

h telephony, but increasingly used for data

nal and personal mobility.

« Examples: GSM and CDMA

The Global Positioning System (GPS) is a satellite-based navigation system.
The GPS system consists of 24 satellites, constructed and operated by the
U.S. Department of Defense. It is used for land, sea andlair navigation to
provide time and locations for vehicles and ships. GPS works in any weather
conditions, anywhere in the world, 24 hours a day.-There are no subscription
fees or setup charges to use GPS. The 24 satellites are moving around the
Earth about 12,000 miles above the Earth surface. They are constantly
" moving, making two complete
orbits in less than 24 hours.
These satellites are traveling at
speeds of roughly 7,000 miles an
hour. GPS satellites are powered
by 'solar energy. They have
backup batteries onboard to keep
them running, when there is no

solar power.
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t?r:: ;:&1 used fo provide accurate location and time information anywhere any
e ﬁzr near the Earth, GPS can be used for cartography, forestry, mineral
P N, Surveying, disaster management, weather forecasting, wildlife

habitati itori
al alion m?nagemant? monitoring the movement of people and things and
bringing precise timing to the world.

GPS Segments

GPS has three segments or components.

Space Segment

The space segment consists of a nominal constellation of 24 operating
satellites that transmit one-way signals that give the current GPS satellite
position and time.

Control Segment

GPS control segment consists of a global network of ground facilities that track
the GPS satellites, monitor their transmissions, perform analysis, and send
commands and data to the constellation.

User Segment i

The user segment consists of the GPS receiver equipment, which receives the
signals from the GPS satellites and uses the transmitted information to
calculate the user's three-dimensional position and time.

& = = T i O e
6.3.3 | Categories of Satelli

Satellite Systems can be classified based upon their orbits into the following
three types.

« Geostationary Earth Orbit (GED)
« Medium Earth Orbit (MEQ)
= Low Earth Orbit (LEO)
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[GEU) _
d in the equatorial plane such that the
ostationary satellites have the

peS

- a. Geostationary Earth Orbit

ccate
Earth. Ge

The Geostationary Earth Orbitis |
period of rotation equals that of the
special property of remaining pem'#afienﬂ}f
fixed in exaclly the same position in the
sky, meaning that ground-based antenngs
do nol need to track them but can remain
fixed in one direction. Such satellites are
called geostationary.

Because orbital speed is based on the
_ distance from the planet, only one orbit
can be geostationary. This orbit occurs al
the equatorial plane and is approximately
22,000 miles from the surface of the Earth.
But one geostationary satellite cannot cover the whole Earth. One satellite in
orbit has line-of-sight contact with a vast number of stations, but the curvature
of the-earth still keeps much of the planet out of sight. It takes a minimum of
three satellites equidistant from each other in geostationary Earth orbit (GEQ)
to provide full global transmission. These three satellites are 120° from each

other in geosynchronous orbit around the equator. .

Figure 6.7 Satellites in geostationary orbit

b. Medium Earth Orbit (MEQ).
Medium .or Middle Earth Orbit (MEO) is a satellite system used in
telecommunications. MEO satellites orbit the e:arlh between 1,000 and 22,300
miles above the earth's surface. MEOs are mainly used in Geographical
Positioning Systems (GPS) and are not stationary in relation to the rotation of
the earth. MEO are higher than low earth orbit (LEO) satellites, but lower than
geostationary satellites (GEO). Closef to the Earh, sateliites in a medium
earth orbit move more quickly. ;

J
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A geostati o
geostationary orbit is valuable for the constant view it provides, but satellites

in a geostati
onary orbit are parked ov
S er the equator, so th )
ar nnfthern or southem locations, which are al v et inke
a geostationary satellite.

Telstar is the on .
e of the first 3
in MEO. rst and most famous experimental satellites, orbited

ways on the edge of view for

c. Low Earth Orbit (LEO)

In satelli e
nparal:s“:t ?mmu"matms syslems, a Low Earth Orbit (LEO) sateliite
eights of between 500 and 2,000 km above the Earth's surface

Low earth orbit satelli '
! es can be used for many pu i i i
communicalions and surveillance. i

LEO idsalta»llite,s can be divided into *Big LEOs" and “Little LEOs." "Littie LEOs"
prodv e pager, cellular telephone and location senvices, "Big LECs" carry voice
E;g:a;a broadband services to be on Internet in the sky. !
ra mostly. used for data co i
i mmunicalion such as e-mail, paging and
Most of the satellites, the | i
5 nternational Space Station, the Spa
: ce S
the Hubble Space Telescope are all in Low Earth Orbit. * e

:;:::;;,TE -;?ni;‘r;umcation today is the most powerful catalyst for change in
ey people f““ over the wo.r!d. Mobile communication is evolving as
ackbone for business transactions, efficiency and success. It is taki

over the role of the PSTN (public switch telephone network) ‘The mul?tg
communications market requires mobility. The goal of mobility i; anytime li:l
anywhqre communications. Mobile communications technology must be :SI
to al-!ow roaming (the ability to provide service to mobile phone users wni'.:
outside their home system). On the other hand, fixed wireless is simpl
alternative to wired communications. The fixed wireless user does nur :£

gl - o
S
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un
Gomputer ScienceX! ik needs = cost effective
fixed - Wire

is an alternative means of

B * -
mobility. Instead, " B i

nications from fi
telecommunications :
providing service. 1t is sometimes

remote location. ::
5
i mponents that
o system consists of the following major compe
e e service 10 subscribers.

work together to provide mobi
a. Public switched telephone 0

Mobile telephone switching office (

Cell site with antenna system

Mobile subscriber unit (M SU)

Mobile Station

Base Station Subsystem | :

g.  Network and Switching Subsystem

h. Operation Subsystem

a. Public switched telephone network (PSTN) =

rks, the exchange area networks, a.n

telephones and other communication

etwork (PSTN)
MTSO)

e a0 o

The PSTN is made up of local netwo
long-haul network that interconnect
devices on a worldwide basis.

b. Mobile Telephone Switching Office (MTSO)

i .{Ghil'lg. It houses the
The MTSO is the central office for mobile swi . . m ;
SHHGI i g center {I'ESG)J flﬂld ﬂl'ﬂl iitorir |g and I'Elﬂ.y stations far Swm:hing calls

5,
from cell sites to wire-line central offices (PSTN). In analog cellular networK
the MSC controls the system operation. The MSC controls calls, trac
information, and locates cellular subscribers.

ks billind
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€. Cell Site

The term cell site is used to refer to the physical location of radio equipment
that provides coverage within a cell. A list of hardware located at a cell site

includes power sources, interface equipment, radio frequency transmitters and
receivers, and antenna systems.

~ d. Mobile Subscriber Units (MSUs)

The mobile subscriber unit consists of a control unit and a transceiver that
transmits and receives radio transmissions to and from a cell site.

e. Mobile Station (MS)

The-MS includes mobile equipment and a subscriber identity module (SIM).
The SIM (normally a card) is a subscriber module which stores all the
subscriber-related information. When the SIM is inserted into the mobile
equipment, the relevant information is checked and a call is then delivered to
the mobile station. The mobile equipment is not associated with a caller
number - that is contained in the SIM, and hence any mebile equipment could
be used by a subscriber by simply inserting the SIM into the unit.

f. Base Station Subsystem (BSS)

The BSS connects to the MS through a radio interface and also connects 1o
the NSS (network and switching subsystem). The BSS consists of a base
transceiver station (BTS) located at the antenna site and a base station
controller (BSC). A rate adaption unit caries out encoding and speech
decoding and rate adaption for transmitting data,

g. Neiwork and Switching Subsystem (NSS)

The NSS is composed of the Mobile Services Switching Center (MSC), the
Home Location Register (HLR) and the Visitor Location Register (VLR). The
MSC coordinates call set-up to and from mobile users.
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The HLR consists of 8
kg :mt:;nptrarily contairs administrative
VL b

l::twar mobile is currently in its (055}

tem . |

on Subsys : I

; h. Operati as in the OSS: Nelwm.k op:rah;:wg aand_ s

There are three _al? management (including charg -

functions, Subscription M

mobile equipment management.

information that is relative to

=i -
‘a. Features of Mobile Communication Syst o
. i helped to make the .
nication technology has ‘ - : i
i cumm:mvenfam and easier. Organizations utilize this mmmz:!z:tzn
> i muni
En:;f;ston-;y operations while people personally use mobile com e

ial lives. :
technology to strengthen soc et
Mobile DE: Cellular communication technology offers a r!umber 0

st i f mobility
« The mobile communication provides the mobility. Two aspects o

i ' “anyli here,
()  User mobility: User communicate (wirelessly) “anytime, anyw

with anyong”. . &
(i) Device portability: Devices can be connected anytime, anywhere
the netwaork. -

» More capacity than a single large transmitter, sinog the same frequency

~ can be used for multiple links as long as they are in different cells. ‘

* Mobile devices use less power than with a single transmitter a satellité,
since the cell towers are closer. :
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database W

* The key characteristic of a mobile network is the abj

e e ommunications
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* Larger coverage area than a single terrestrial transmitgy, since additional
cell towers can be added indefinitely and are not limited by the hotizon

Y 1o re.use
frequencies 1o increase both coverage and capacity.

* The mobile communication provides the handover or hanggj Which refers

10 the process of transferring an ongoing call or data sessign from one
channel connected to the core network to another channel, In case of
satellite communications it is the process of transferring satelite controy
responsibility from one earth station to another without loss or interruption
.of service.

o It is the fastest way to communicate and provide roaming services gl

around the world which has played a vital role in business, emergencies
and managemen.

-+ The cost of messaging and talking wirelessly is significantly lower,

In mobile devices the services of MMS, GPRS and WAP can be used for
effective communication.

The mobile communication system uses the GSM (Global System for
Mahile Communication) a standard for, improved Spectrum efficiency,
international roaming, low-cost mobile sets and base stations (BSs), high-
quality speech, compatibility with Integrated Services Digital Network
(ISDN) and other telephone company services,

GSM is expanded over time to improﬁe data communication and higher
data rates, first by circuit-switched technique, then packet data transport

via GPRS (General Packet Radio Services) and EpgE (Enhanced Data
rates for GSM Evolution of EGPRS).

b. Limitations of Mobile Communication System

The following are the limitations of mobile communication system,
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" un

\
e an direct cable connections, using

' th
Mabile Internet access is gﬂnem“h'”mr Radio Service) and EDGE

nologies such as :
o nced Data Rate for Global Evolution)
- mmercial cell phone

i of co
vailable within range : ’
:Anls are inexpensive, but have Very limited range

towers. Higher speed wireless

re with mobile systems. For example, it

ji. Security issues
O than on wired

The privacy issues become agid
is much easier for an individual 1o eavesdrop on mob

calls.

iii. Power issue .
When a power outlet or portable generator is not available, mobile computers

must rely entirely on battery power. Combined with the mm?act siza1 .EL m:::
mobile devices, this often means unisually expensive batteries mus u

to obtain the necessary battery lifer.

iv. Interference N o
Weather, terrain, and the range from the nearest signal point can all interfere

with signal reception. Reception in tunne_ls. some buildings, and rural areas 18
often poor.

v. Health hazards ,
More car accidents are related to drivers who were talking through a mobile
device. Cell phones may interfere with sensitive medical devices. There aré
allegations that cell phone signals may cause health problems.
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Man interface with device

Scres |
nuam::saa::; ktayboarda tend lo be small, which may make them harder to use,
u aw : ]
i methods such as speech or handwriting recognition require %
i
§

The-Mabile Device Communication A
of all wireless data communication ca

rehitecture encompasses the aggregate
pabilities. These include:

a. Web Protocol Stack
b. Wireless Markup Language (WML)
c. Wireless Application Protocal (WAP)

a. Web Prﬂtﬂm[ Stack '

fﬁ web service protocol stack is a protocol stack that is used to define, locate,
implement, and make Web services to interact with each other.

A Web service protocol stack includes the following four protocols.

i. Transport Protocol

It is responsible for transporting messages between network applications and
includes protocols such as HTTP(Hypertext Transfer Protocol), SMTP(Simple
Mail Transfer Protocol), FTP(File Transfer Protocol), as well as the more
recent Blocks -~ Extensible

Exchange Protocol (BEEP).
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Layer 4 - :

ji. Messaging protocol ypDi (service Discovery

It is responsible for encoding
ges in @ common XML
p Language)

messa
(Extensible Marku
format so that they can be
understood at efther end of @

network connection. Currently,

r 2
XML Messaging (XML, SOAP)

g

{his area includes such pm?ocnls Doy
as XML and SOAP (Simple Transport (HTTP, SMTP, FTF) f

TS =2

Object Access Protocol)-
Figure 6.8 Web Protocal Stack

il Description Protocol .
describing the public interface to a specific Web
Description Language) interface format is

SpL is an XML-based language used to

d 1o"provide a way for individuals

This protocal is used for
service. The WSDL (Web Services
typically used for this purpose. W

dascribe the services a business offers an

and other businesses 10 access those services electronically.

-

iv. Discovery Protocol )
This protocol centralizes services info a common registry. It can publish their
es it easy o discover what services aré

location and description, and mak
available on the network. Universal Description Discovery and Integration

(UDDI) is intended for this purpose. UDDI (Universal Description,

and Integration) is an XML-based registry for businesses worldwide to list

themselves on the Internet. Its ultimate ‘goal is to streamline onliné

transactions by enabling companies to find one another on the Web and make

their systems interoperable for e-commerce.

—

Discovery.
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Wir:;SWi';eless Markup Language (WML)

s

—— ;:"';zirl;::uagé _is :fl markup language created for devices that

WML provides nayi jADpllcatlan Protocol (WAP), such as mobile phones.

presentation, and lurgn?:nal Su.ppnﬂ' data input, hypertinks, lext and image

WML (Wireless Marku:: ir.n s H.T W (Hmeriet Markuo Language).

wireless devices, It is su anguage) is the first markup language standard for
pported by all the major mobile phone manufacturers.

c. Wireless Application Protocol (WAP)
The Wi it
Provide;elj::m‘:ﬂfimn F'rﬂtmlwi (WAP) is an open standard protocol which
T s§ to mobile users of wireless phones and other wireless
In 1998 WAP angms. and personal digital assistants (PDAS).
PR T it formed by Nokia, Ericsson, Motorola and Unwired
sic objectives of this WAP are to bring diverse Internet content

(e.q. web | :
a pages) and other data services (e.g. stock quotes) to mobile phones

and other wireless termin
als (e.g. PDAs
software f (e-g » laptops). WAP allows terminals and

providers,

rom di i
‘ fferent vendors to communicate with networks from different

l':'lj". k|
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"Wireless commu

| sUMMARY

nication is & term used to describe Fmﬁmunicatigng
between two of more devices without any physical ::ulnne.ctmn.
Wireless network is @ network set up by using radio Isngnal frequency to
communicate among computers and other network devices. o
Radio signals are electromagnetic waves which are used as a medium in

wireless communication.

a wireless communication device which is used to

Radio transceiver is e
send as well as receive data through radio signals.

Wireless Access Point is a device that both tran

o as a fransceiver).

reless fidelity. It is @ popular wireless networking
ed Internet

smits and receives data

(sometimes referred t

Wi-Fi is short for "wi
technology which uses radio waves t0 provide wireless high-spe
and network connections.

WIMAX. is an acronym for "Worldwide Interoperability for Microwave
Access”. Wimax technology is a standard based wireless technology which
is used to provide Internet access and multimedia services at very high

: speed to the end user.

Bluetooth is a high-speed, low-power microwave wireless link technology,
designed to connect phones, laptops, PDAs and other portable equipment

together.
Infrared is similar to visible light, but with a longer wavelength. Infrared
signals can be used for short-range communication in a closed area using

line-of-sight propagation.
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Cellular tech
nol i i
ogy is the Lll'ldal"f}’lng technc:-fogy for mobile talephanas

Personal communi
Munica :
atheas ication system, wireless Inte
plications, rmet and wireless web

f
e éon;ng System (GPS) is a salellite-based navigation
operated by th ystem consists of 24 satellites, con -
Y the U.S. Department of Defense ¢ PG ent

The Geostationa i
: d i tori
the period of rotation equals that of the E.-.=u-'!-'hth’3 i

Medium or M
iddle Earth Orbit (MEQ) is a sateliite system used in

telecommunications MEO
‘ i satellites orbi
22,300 miles above the earth's surface S LRIY HHA Sy

Low Earth Orbit (LEO) sateli
satellite operates at hej
2,000 km above the Earth's sy rfacf heights of between 500 and

Web Servi i
S T:e Protocol stack is a protocol stack that is used to define
» Implement, and make Web services to interact with each other .

Wirale ;
implemS:nTE:rTupranjguagE 'S & markup language created for devices that
e Wireless Applicati

;:B Wireless Application Protocol (WAP) is an open standard protocol

m_hrch provides Internet access to mobile users of wireless phones and
er wireless devices such as i

FUAs pagers and personal digital assistants
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Unit- 6 Wireless Communications .r,_.——--"—-co—m-——"__'gg‘t'-——lf_s_cifmﬂxl Unit- 6 Wireless C icat
m— mo & e 2 ommunications
¥l e o vii.  The Gps ¢ ) ———— —
c mputaric_lﬂ'f'_______.-———"‘ ystem consists of i
) C. 24 D» 22
T . 25
viii. GPS
. T segment faciliti "
lowing MCQs. . monitor thejr lransmissi ies that track the GPS satellites,
pest choice for the fo data to th 'ons, perform analysis, and send commands and
Q1. Select the is between 3KHzto___GHz. ® constellation,
dio signal 1s
uency range of ra A. User
L. Thefreq B.2 v B. Control
i 0.4 device used to send i w;h‘ T-. “f h 28
C.3 ; : ication device ix. iIch of the followi its i :
s less communica Ng orbits is at the distance of 22 i
i i he following is & WiIr€ _ - ol 22,000 miles from the
ii.  Which of trmm ‘ota trough radio s gnals? surface of Ehe Earth.?
as well as 8. Transceiver A. Geostationary Earth Orpit B. Low Earth Orbit
. Sender A : i
; iemhfer D. Infrared C. Medium Earth Orbit D. High Earth Otbit
% X. i i
ii.  What does WAP stand for? o | A HTML 's the first markup language standard for wireless devices.
B Wireless Access Place B. Wired Application Protoco ' : B. WAP
A, Wirel D. Wireless Access Portion C.HTTP D, WML

iv.

) 1 X—u_. e _..r e =
—_— _'_‘ W J

C. Wireless Access Protocol

uses 802.11 standard, developed by the Institute of

Electrical and Electronics Engineers (IEEE).

A. Wi-Fi B. Bluetooth

. D.WiMax

C. Infra-red . ]
Which of the following is used 1o provide Internet access an
multimedia services at very high speed to the end users?

A. Wi-Fi B. Bluetooth

C. Infra-red D. WiMax

- N
signals can be used for short-range communication in

closed area using line-of-sight propagation.

A. Wi-Fi
C. Wi-Max

B. Bluetcoth
D. Infra-red

Q2. Give short answers to the following questions.

"

i,
118
iv.
v,

Vi,
Vil,
viii,

ix,

What is Radio Transceiver?

What is 'Hotspot'?

What does IEEE stand for?

What is meant by line of sight communication?

Differentiate between short distance and long distance wireless
Communication.

What is Global Positioning System (GPS)?

What is Wireless Markup Language?

What is Wireless Application Protocol?

Write short note on Web Protacol Stack?
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- ¢ the following questions.

disadvantages of wireless networks?
d 1' hot distance ~communications
of s

Q3. Give detailed answers 0
{\hat are the advantages an
Explain diﬁaren_t types

_technologies. .
ng distance communic

l.
.

ations technologies in detail.

ji. Describe lo i ite Systems.

i Explain different classifications of Sfﬂtﬁllﬂ y o R

i i the Requirements of Mobile Commun ' AR
- LI 10|

v. Whatare e and limitations of Mobile Comm

vi. Give importan :

System.

(B After the completion of Unit- 7. fha & ¥ S e
7> FTerThe completion of Unit -7, the Students will be able to: |

v ¥ VY Y ¥ Y Y Y Y v

¥ W

wy

explain the difference between data and information.

explain the file management system.

define Database.

explain Database Management System (DBMS),

identify advantages of DBMS aver the File Management System.
identify the role of Database Administrator (DBA).

describe the types of Database Models.

explain the types of database languages for relational databases.

define the basic database terminologies (Field/Attribute/Column,
Record/Tuple/Row, Table/Relation, View, Data Type, Key).

explain the steps for designing a database.
explain with-examples (Entity, attributes, relationships, keys).

explain the cardinalities and modalities with the help of pictorial
examples,

draw Entity-Relationship (E-R) diagram for library management system,
student management system, ticket booking system.

transform the E-R diagram to the Relational schema (Transforming
entities, transforming attributes, transforming relationships).

normalize relations up to third normal form including integrity rules.




e Ly R damantals
EE b VS Unit- 7 Database Fun
£ e

- = N, - e
Camputer Sﬂiﬂﬁl —— :

search laboratories where

them efficient and useful, and
il ers. Today databases are a
Do p;l?n i:;dustrv and business in
databases every day banking
ships, web site searches,
rded in and served by

special re

were found only in
struggled with ways

es
s in countless T
A jnformation technology

In past, da!abafws
computer scientists
published their 1‘11*:;&“"I
iquitous part of the .
;::‘Q:rr;t WP: oy e mmrean‘::lyuy:'-s:nt relation
tions,
sactions, travel resena : s e
LM;HMa'ses, and most other transactions

databases. . | |
- lated files that are usually integrated, linked or
i The advantage of @ database is that.daia
files can be easily organized and retrieved
nt software called database

tabase is a collectio
:r::s-rsfemnced to one another.
and records contained in different o
using specialized database manage
management system (DBMS).

Sl L
g ——
2 .

7.1.4, |, Dataand Information. ...

g - i “ ive" or
The word Data is the Latin plural of Datum whlc'r! means n:; gata .
“su?ne!hing given" (The word data is usually used as a singular term).

; : ized and
llection of facts, figures, numbers or ideas that can be uriamiza ay
zfocessed Data may or may not be meaningful and cannot be

- decision making process

Information =
When facts, figures or numbers (data) are processed and canveﬂ&l:lsew
meaningful form that can be used for decision making or any other

activity, it is called Information.

R R S
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Students' names i

ta and information
n a class are data while names of students’

Hndamgn“h

in

alphabetic order is an information,
2. A day's temperature, humidity, wind speed recorded are data while
Weather prediction as cold o warm is information. :
3. A student's Subject marks are data while his percentage of marks,
grade and position are information,
Difference between pata and Information
AL AP i [ Information
1 Data is raw, unorganized facts When data s processed, |
that need to be processed, Data organized, structured or
can be something simple and  presented in a given context so
seemingly random and useless as to make it useful, it is called
until it is organized. Information,
2 Data is used as inpul in the “Information is the output of
. computer, computer.
3 Dala alone Is meaningless and Information is useful, meaningful
valueless. and valuable,
4 Data is dificul or even Information is easier 1o reproduce
impossible to reproduce if lost. i lost. For example, i the
For examples in an Exam result obtained marks of the students'
all the subject marks award lists = ara lost, these can easily be
are lost or damaged, it would be  recalculated from the award lists
very difficult to reproduce them,
5 Datais an independent enfity. Information depends on data. |
jr— ! — — - T A T TR T L T
. 712 File Management System TR

File Management system also known as Conventional file system or simply file
System is a method of storing and organizing collection of data in the form of
files on the secondary storage devices. These files are accessed with the help
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GumﬂWMming languages like C,

e ———

of certain file handling prog
BASIC and Pascal. Conven =
demerits and limitations as mentio

Limitations of File Management

undancy
i. Data Red o a lot of dupicz

Independent data files inc ’ .
recu:ied and stored in several files. This d.a;ﬂndamy g
when data is to be updated. Hence data redu

approach.

— X -
ram d:hﬁi:p;:mmﬁr no longer used due to its
tional 1

ed below.

System

ted data; the same data is
dundancy causes problems
re in case of file

ii. Inconsistency
In this system, data is not GOI:I :
changed all the files containin
updated properly. If all the files
risk of inconsistency.

sistent due to redundant storage. If a data item is
ta item need to be changed and

g that da :
are not updated properly there may be high

‘jii. Intensive Coding

The processing tasks like searching,
have separate programs. It means there a
needs coding every time to perform these operations.

editing, deletion and. updating should
re no built in functions available and

iv. Data Isolation .
Data is scaltered in various files and the files may be in different format.

users have to write new application pragram to retrieve data from these files.
This is difficult, time-consuming, and costly.

v. Data Program Dependence ; E |
In file management systems, changes in the format and structure of data
records in a file require that changes be made to all of the programs that u?e
that file. This program maintenance effort is a major burden oOf file
management systems.

and

-
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Dil‘ﬂnuity in Accessing Data

It is not eas “
; ¥ lo ; ; ! !
- simplest data retrieve information using a file management system The

fetrieval task from file requi i i
b quires extensive programming. Alsg thi
Uming and a high skill activity. e

vii. Integrity Prnlqlarns

Integrity means reliability and accuracy of

salisfy some Imegrity constraints. For exa
bank account myst be greater

is a time cons

data. Data values may need lo
mple the balance field value of a
than 5000. We hav i

O B b s o e o handle this through

viii. Atomicity Problem

Atomicity rraear?s.that either one transaction or another should take place as

whole. It is difficult to ensure atomicity in file management I:ﬂam F *
example while transferring an amount of Rs. 1000/ from Account i?m an;::uuo:
B, if a failure occurs during execution there could be situation like Rs 1l:III:‘(JTr
are deducted from Account A and not credited in Account B L -

ix. Poor data security

All the files are stored as text files. These files can be easily located and
trapped because file management system has no centralized data SECUrity
Enforcing security constraints such as effective password protection lnckiné
parts of file in file processing system are very difficult to program. l

FL.?.‘":;"_. Database o “rj

b — il

afttabase.is a shared collection of logically related data (and a description of
is da_da I1.e. metadata), designed to meet the information needs of multiple
USers in an organization. It usually refers to data organized and stored in a

BD:\,:::uter that can be searched and retrieved by a computer program called
S.

|
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e s i iles i
reviously stored in separate
ik e e many applications. The data stored

i ata for
ds that provides d
W of the application P09

i Ind dﬂnt .
in a database Is indepenceit nioh it i stored:

of secondary storage devices O

rams using it and the type

: "fl :"L Zorciy 3

ystem (DBMS) is a set of programs that allow users
database, and
data includes the following.

A database management S
to create, maintain and manipulate
those database files. Manipulation of

« Adding new data, for example adding .
Deleting unwanted data, for example deleting the details of studenis

who have completed course. |
« Changing existing data, for example modifying the fee paid by the

student.
The DBMS helps to create an environment
to data. DBMS helps to give an integrated
operations. The DBMS makes it possible to sh

among multiple applhaﬁons and users.
The following are few examples of the database systems, ma naged by DBMS.

store or retrieve data from

details of new stqdenl.

in which users have befter access ;
view of the organization's
are the data in the database

» Customer information system

¥ Inventory information

¥ Library management

¥ Accounting and bookkeeping
Typical DBMS include Microsoft Access, er:r&aol’t SQL Server, Sybase, IBM
DB2, Oracle, Ingres and MySQL.
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7.1.5 Advantages of DBMS over the
Management System

The DBMS s
preferred over C i i
the following advantages: onventional File Management System due to

File

i. Controlled Daga Redundancy

In the Convent ;
- ha:;?:ﬂr:ial File Management System, every user maintains its own
ik IDgicalgs:r:: Thz database approach combines redundant data into
o ure. Eve ; ‘
database. ry primary fact is stored al only one place in the
ii. Data Consistency

:gm::;;ngatz ren?undar{cy leads to consistent data. By controlling data
Y, data inconsistency is greatly reduced. If a data item appears only

at one place it is easy to maintai
_ n. Any change will i
all places wherever this data is used. ’ N

fii. Data 5haﬁ“g

g :;tabaie is tfles'rgned as shared .resource compared to Conventional File
¥ m uthorized users are granted access 1o use the shared datab
according to their needs and rights. -

ilv. Enforcement of Standards

Si

t [:n::r all access to database must be through DBMS so standards are easier
) enforce. Standards may relate to the naming of data, format of data, and

Structure of data, .

V. Sec“‘ity

::s;f.‘;wgntional f_iling systems tt?ere is no centralized security system which
o S users accordifrg to their role in the organization. DBMS makes it

Sler to enforce security restrictions since database is centralized. Users are
Provided permissions to access data according to their rights.
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t and
ram Ma | ram developmen
vi. Reduced Prog veral tools 10 use in F'm?ng and maintenance of
Many DBMS provide Eﬂm overall time for develop

educes
maintenance. 1L T

programs. "
vii. Backup and Recove

=

recov i i ing disk
m failures includ

arislip ' . {To the database from the

DBMS provides facilitie e W i

crash, power failure, mﬁmﬁs‘ Aot

inconsistent state to a state prior to the

ence
viii. Program-Data Independ tion programs that use the data are

lica
: } data from the app riptions (metadata)
o %Pam::mﬁndenca. In database appm@ da‘f;-';ifa independence,
ot _dat_il a nantrél location called the reposﬂ?fy._, L s iR
—i :;angg data without changing the application prog
user can ‘
the data:
ix. Support for multiple views _ wiews” of the database;
MS may allow dilferent users to see different "vie el
i to the perspeclive each one requires. For example, | cdics
; i an
;c:ﬂpr:ﬁu system may not require to see data about students

schedules.

x. User-friendliness e

Using DBMS user can easily access and manipulate d?;:, it; :alt:bma:; i

i ction with database. i

ide a user friendly interface for intera o
Fnrg:r:-Ss also reduce the reliance of individual users on computer specialis

meet their data needs.

b ol 8 e — e : : E ! % --t
DBA is a person responsible for managing the overall database managemen

o R L el e #ﬁ»ﬁ@ﬂ%‘i ':!_‘.-:.i'i. ?V
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is to administer, develop and implement policies ang Procedures ﬂﬂ——cessal-ry_;c;“ -
ensure the Security and integrity of the database, Other prim ary responsibilities

of a DBA include:
* Implementation of Data Models
¢ Database design
* Performance issues

Storage structure ang access-method definition
Granting of authorization for data access
Routine maintenance which may include:
o Periodically backup the database
o  Ensuring that enough free disk space is available
o Monitoring jobs running on the database and performance

e e r——— .;—-——..I

: 4=

74.7 Database Models
A database model is a set of rules or Specifications which state that how data

ipulated in a database system. It provides
tools for describing data, data Telationships, data semantics and consistency

constraints. Several models have been suggested. Few common models
include: )

a. Hierarchical Database Model

b. Network Database Model

¢. Relational Database Model

d. Object Oriented Database Model

€. Object Relational Database Model
& Hierarchal Database Model

In this type of model, data is organized into a tree-like structure. There is a
hfe’amhb' of parent and child segments. This structure implies that a record
gan have repeating information, usually in the child data segment. Each parent
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only one parent. Figure 7.1 depicts

put each child has
model.

can have many ehidren
a hierarchical database

Emails

Figure 7.1 Hierarchical Database Model

b. Network Database Model
A network database is similar 10 hierarchical databgsa modﬁ[ except that
each child can have more than one parent record. A child record is referred to

as a 'member* and a parent record is referred to as an “owne-_,r". The
advantage of the network database is its ability to establish relationships
en different branches of data records and thus offer increased access

betwe del
capability for the manager. Figure 7.2 shows a network database model.
Store
/ Customer - Manager Salesman
Dr_d_ar Items
Figure 7.2 Network Database Model
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c. Relationg) Database Model

A relation j !
s ofsm&bl?:Ia w_nh columns and rows. The Relational madel Uses a
those. data. Each l;:::ahons o - resent both data and the relationship among
name. Information abguhas multiple columns and each column has a unique
tuples) and columns F_‘ particular entily is represented in rows (also called
Relationship (E-R) Ld Flgure 7.3 illustrates an example showing an Entity-
'agram that represents entities (tables) and their

relationships for a sample relational model
— v i

E= TIMETABLE
B3 ATTENDENCE_RECORD R SUBJECT_ID [FK]
Q‘EE'—_"—-—— E START_TIME
4 ENROLLMENT O [Fx] & END_TIME
; & RESOURCE _ID [Fk] % RESOURCE_ID
T E TIMESTAMP = FACILITATOR_ID
& RESOURCES Verbl
[E RESOURCE_ID |
= FACILITATOR_MASTER
= SUBJECT ID
E FACILITATOR_ID
L E FACILITATOR NAME

Figure 7.3 Relational Database Model

d. Object-Oriented Database Model

gz‘;‘:ﬁt’;“fﬂd :alabase Mnd.e! is a database model in which information is

Object urientmdi e form of objer::ts as used in object-oriented programming.

logether to ?h databases are different from relational databases and belong

C4pablliag e hroadiz-:i' datal::_tasa management system. When database

onpabil are combined with object-oriented programming language
lities, the result is an object-oriented database model.

o
il




i Lo I e AT Ay tal
Tor. Wi o LR " patabase Fundamenialg

A basé abilities to the
e. Object Relational DT::“I add new object s::;ii:n?zystems- ek
Object relational datahﬂs'?-s at the core Of mudﬂﬂ;i:: ded data, complex objects
relational database sys“*:;ﬁge ment of lmdiﬁma;wrse binary media such as
new facilities integrate M geospatial data and 'maﬂng methods with data
such as time-series and nd applets. BY E— plex analytical and data
Ao, TR E:I:;!;sl'ﬂ:dal server
structures, an

can execute oM multimedia and other
1o search and transform
; rations -
manipulation ope
complex objects.

i h the DBMS using a
ta, one approach is to interact directly wit
To manipulate data,

special language called a query language.

Structured Query Language (sQL) v sjetens e SO (Structured
Almost all relational database managemen trieval. SQL is the standard

anipulation and re i to the
i Languagf;ﬂ::;adt:tar;asju systems. SQL is further divided in
language for re

following languages:
a. DDL (Data Definition Language)
b. DML (Data Manipulation Language)
¢. DCL {Data Control Language)

a. Data Definition Language (DDL)

fines the
Data definition language (DDL) is a database Ianguage.ﬂ*llatdded;tab
structure in which data are stored. These structures may include
table, query fields and records.

ase,

f ipe R AR AR RN WL
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b. Data Manipulation Language -
A data manipl.li&tion language (DML) is a language that enables users 1g
access or manipyjaye data. The types of access are:

* Retrieval of informatinn from database

= Inserion of new data inio the databage

+ Deletion of data from database

» Modification of data storeq in the database

c. Data Control Language

data in a database. xamples of DCL are;
« Giving rights to the users
= Revoking of the already given rights
B |

S

~ TERMINOLOGIES

s T =3

The following are some basic database terminologies,
a. Field/Attribute/Column

An attribute is a property or characteristic of an entity that is of interest to the
organization, Following are some attributes:

* STUDENT: student N0, name, address, phone no
* EMPLOYEE: employee no, name, address, skill

In Relational Database Model, an attribute is represented by column, Whereas
the term field js usually used for a column but it is more correct to use field to

Specify a single item that exists at the intersection of a row and column.

b. Record/T uple/Row
Collection of related fields treated as a single unit is called a. record. For
SXample g Sludent's record includes a set of fields that contains Roll No,
4Me, Class, Date of Birth and Address.
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In Relational database. 8 R
occurrence of an entity-

c. Table.’HeIation

sot of values that are organized U cal named colum
horizontal rows. A table has @ specified numb
number of rows. Whereas in terms of 8
gonsidered as relation, but ihe two are not eq
may contain duplicate rows, but a true relation canln

sing verti
A table is

yivalent. For example
ot contain duplicate

ns and

er of columns, but may have any
jational database, & table can be

a table
rows.

d. View '
at may not exist in the database but is

table th

A view is a dynamic and virtual
tables. In simple words the

derived from one or More base
that represents the view instead a definition or

stored in the database.

e. Data Type
is the classification of a particular type of i

g different types of
of each data field.

Data type nformation. It is
human beings to distinguish amaon
systems require the user 10 specify the type
floating-point and character {text) are the common data types.

f. Key
In order to track and analyze data effectively, each
an identifier that uniquely indentifies it, is called a key. The key
completely unique to a particular record. For example student’s rol
employee number, and customer number, etc. are key fields.

Figure 7.4 shows a complete Table or Relation.

re is no stored table
query representing the view is

easy for

data but most database

Integer,

record in a table requires

must be
| number,

i p 5 -
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Figure 7.4 Table/Relation

(> 7.3PLANNING A DATABASE

Database planning i :
s move: fm':;ﬂi{l; a systematic approach to the developm &5
Cept to design and development to im;le:;1 rareoi

ementation. A

well-designed database prom
promotes consistent
data entry and retri
: rieval,

7:3.1 Steps for Designing a Database |

a. Problem Identification/definition

b. Feasibility Study |
¢. Requirement Analysis

Identifying Entities and Attributes

©. Assigning Names to Tables and Columns

a. Problem |dentification/definition

&

" One must know
st k i
What the pmblam 15 before it can be solved. In this Stﬂ‘p a

Statement
IS prepared specifying the scope and objective of the problem. For

i frm:;e Admission Section Head has been getting complaints of poor
student. This may lead an initial investigation to find whether a
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{ the report suggests 2 new system, this

: |
stem can solve the problem. et i
F:a:: :’u the next phase which is the teasibility study of {he new system

b. Feasibility Study

Feasibility Study also Know

new database system ghoul .
ctors which may include ti
eeded in @

of the new syst

n as pilot study 18 conducted L‘f:- determine whether
d be developed o not. Feasibility study depends
me needed for development, cost of
nd after development, training of

on various fa
em after implementation.

development, resources M
personals, and maintenance
c. Requirement Analysis

is the process of understanding the customer needs

the proposed system. Requirements are a description
ve or features to be included in it. In order to
database analyst need to spend a lot of
erving the current system, talking to

Requirements analysis
and expectations from
that how new system should beha
collect all these required information, @
time within the business organization obs
the end-users and examine the overall system.
d. Identifying Entities and Attributes
ihe next step is to identify the entities and its
hat is of significant interest 1o the
or event to be recorded in the

After requirements identification,
attributes. An entity is the main data object t
organization, It is usually a person, place, thing,

database.

An Aftribute is a property that describes an entity. For example if employee i

an entity then, the employee’s name, age, address, salary and job etc. are the
attributes. .
e. Assigning names to Tables and Columns
les, once

Entities are converted to tables and atfributes to columns of the tab

entities and attributes are identified. There are no standard conventions for
gful and

s objech

namifmg tables and columns but all names should be meanin
consistent throughout the database. Table names represent busines

—  ——ewo

=:‘=“"§
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computer Seience.y i *"'ﬂﬁ&m-‘iﬂ‘f‘ﬁ o

should be used wh ;
erever possible. utes, meaningful names

7 RELATION AND ENTITY
a. Data Modeling SHIP DIAGRAM ﬁ

m . .
ac-iel can be very fime-intensive. It is an i

avoided. Data modelers often use muyiti important ste
ensure that all processes, entities ¢
identified. j

b. ENTITY RELATIONSHIP DIAGRAM (ERD)

Entity Relationship model is ex .
(or associati pressed in terms of entities, o

the entl‘tia; E::,Fj at:;?rng tlho_se EI'!?!'[‘IE.TS, and the attribute (or pf?:e::;asliﬂ:rs;;pg:
crested by this proc. relationships in the business environment. Diagrams
s E“ﬂt}'-rEIationshiess Eare called Entity-Relationships Diagrams (ERDs)

and their nezlatim'lsy:?F (ER) diagram is a graphical representation of entiies
organization of datali?it ;o zach other. ". is typically used in computing for
are a few symbols used i;nss;;bases oF“information ‘gysisms; “The: Tollowing

Q=

Figure 7.5 ERD symbols

p and should not be
p:g Mels to view the same data and
ationships and data flows have been

S
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concept in user environmaent

a. Entity
data. Examples of entities are

_ An entity is a person,
about which the organiza

as under: .
PERSON: employee, student, patient

PLACE: city, state, country

OBJECT: machine, building, au
EVENT: sale, admission, exams
CONCEPT: account, course, work center

place, object, gvent or
tion wishes to maintain

tomobile

Entity Instance
A single occurrence of an entity is called en
Instances of Entity STUDENT are as under:
RollNo; 343
Name: Nauman
Address: Mardan
PhoneMo: 0445666454

tity instance. For example the

RoliNo: 454

Name: Ahmad Ali
Address: Peshawar
PhoneNo: 0454450454

b. Attribute
An attribute is a property or characteristic of an entity that is of interest to the
organization. Following are some attributes: .

» STUDENT: student no, name, address, phone no

« EMPLOYEE: employee no, name address, skill

c. Relationship
A meaningful association among entities is called a relationship. A relationship
jescribes how the data is shared between entities. Relationships are
epresented by a diamond symbol connected to the related entities.

_—

managers manage empq,q
&

Figure 7.5 Retaiio
* nshi
Degree of & Re!ationship b

than once in different roles,
Mmanages

Employee

Figure7.7 Unary/Recursive relationship

In th
e above example employees are managed by employees

oy m?ﬂ:;l}atmnshlp exists when two enfities are associated with each
: a relationship. OR If there are two enti : 23
binary relationship type. entity types involved, itis a

manages
Employee

Manager

B

Figure7.8 Binary Relationship

=-= NOT-FOR-SALE™
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M dons Betw _ﬁ A i i e E“ﬂf‘f‘“b““umamm i
i ssociations beiween two i ary re| . . T
- in binary relationship the @ o HAnytOmany s Clationship exists when three entities are associal =
Like unary relationshiP. ne, one-toM ’ @ three entity types involved it isat oMk
d with only one instance  © - emary relationship type, |

described 85 one-io-0
n entity (A) i associalé

one-to-one: Cor example;in a database one i“Sta"';E {: rdenlityﬁlwe ;
i . Fo ‘ residen ‘ Sal
of another entlty (B) o with only one instance of entity type (B) — Sells D" )
! roduct

Country (A) is associal 5
A
—**—"’_1—:1’—‘—* ; s
Flgure7.9 one-lo-one
aciated with zero, one or
3.55 Fllm 712 Tﬂl‘ﬂlrr "llilﬂnahlp

nstance of an entity (A) 1S

ther entity (B), but for one instance of entity B there is

mpany with all employees

one-to-many: one i

many instances of anoth le. for & €0
only one instance of entty A, For &XamPe: ' (T L iated with many d. Keys
wéﬂdng in one building, the building name (A) hare the same singular
es all share the - A key is the relati i :
difierent employees (B), but those employe y s The reiational means of specifying uniqueness, A ey is an important
association with entity A. a part of relational database and a vital part of the structure of a table. A Key
ensures ithi . ¥
A - : each record within a table can be uniquely identified by one field or a
} M . combination of fields within the table.
Figure7.10 one-to-many |
many-to-many: one instance of an entity (A) is associated with one, zero of There are different types of keys.
(] . . '5
. many instances of another entity (B), 'and one inmance 4 en“:l’ :'arla
0
example, i. Candidate Key

associated with one, zero or many instances of entity A. For

company in which all of its s work on multiple projects, each insta _ _ . !
P atih ol R epeyse E A Candidate key is any set of one or more columns Whose cor.wined values

: t
of an employee (A) is associated with many instances of a project (B). and @ S :
| the same time, each instance of a project (B) has mulliple employees x B among: all oecurrences,. inoffer werds:a eancidaty Ley cm be
' y e used to uniquely identify each record in the table. Every table must have at
’ associated with it. A B least , i i - | i
. y - one candidate key but at the same time can have several,
== M:N &

Figure?.11 many-to-many

-J

|
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Figure 7.13 Candidate keys n gure 7.14 Primary keys
; 3 Z iii. Foreign Ke
In the above example, student_id can be a candidate key which uniquely _ g Y ’
identifies the students in a student table. But at the same time, the A foreign key is generally a primary key from one table that appears as a field
combination of student's first name and last name also form a candidate key. . in another table where the first table has relationship to the second. For
These both can be candidate keys for student table. . example, if we have a table A with a primary key X that is linked 1o a table B
A candidate key must have the following properties: © where X is a field in B, then X would be & foreign key in B
« |t must contain unigue values
e |t must not contain null values A— B — ] o
: s . o e | e e .
« |t contains the minimum number of fields to ensure unigueness T | T Fareign Keys
tT“;““ B o A

= |t must uniguely identify each record in the table

ii. Primary Key
A primary key is a field, or a combination of fields used to identify particular

rows In a relation. Primary key, as its name shows is the primary reference for
the table and is used throughout the database 1o refer this table. Primary key
must contain unique value and never be null,
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ompute in courses table, whereas it is

i key
R ks hrough courseld.

Id
in the above example, COUrse two tables aré linked 1

foreign key in the student table. The .
iv. Composite .Fd:;gﬁ::';nnqt uniguely identify anﬁti.ersl (rows). In that
x !:blﬁ ;5;!; two or more columns 10 uniquely identify rows of the
case we have

' table.

When a primary
composite primary key.

Aﬁslu::-',l'?érz,r'i‘;:aet of one or more atiributes that are taken collectively and
can identify all other attributes uniguely. _ ‘
If ‘e add addilional attibutes to a primary key, the resulting combination

would still uniquely identity an instance of the entity set Such keys are called
super keys A primary key is therefore a minimum super key For example, if
DOB (date of birth field or attribute) is the primary key, then by adding some
additional information about the day of the month key in the DOB field, this
field or attribute becomes more power{ui and useful Such type of key is called

super key.

vi. Secondary Key
A secondary key is an attribute or combination of attributes that is not a

primary key and can have duplicate data i.e. it can identify a group of records.
In other words secondary key is used after the identification of the primary key.
e.g. in a STUDENT table if Roll Number is a primary key, then Name of the
student, address of the student, Phone number of the student and the fees
paid by the student are secondary keys. Secondary keys are used 10 speed up

-searching process in databases.

vii. Alternate Key
A candidate key which is not selected as the primary key is called alternate

key. For example if Roll No. and Registration No. fields are the candidate keys

key contains two OF more columns or fields, it is called as

e R SR PR = 1 ] R A o A SRS e T ki
:_ ...".L:‘L'_a.*:- e
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s 5
as the primary key then Registration No. will work as

and if Raoll No_ g selected
the aiternale key,

Cardinality refers to the mayi : -
XImum number of times an in i i

h - stance in one

can be associated with instances in the relateq entity l =
lit i I

Moda !F. refers .tﬂ the minimum number of times an instance in one entity can
be associated with an instance in the relateq entity
c;ardinah‘ty ea:? be 1 or Many and the symbol is placed on the outside ends of
the relationship line, closest to the entity. Modality can be 1 or 0 and 'ma
symbol is placed on the inside, next to cardinality symbal.

For a cardinality of 1 a straight line is drawn. For a cardinality of Many a foot
with three toes is drawn. For modality of 1 a straight line is drawn. For a
modality of 0 a circle is drawn,

; Zero ormore

>N
7
1 ormore
I
l 1 and oniyt
l zero ori
Figure 7.16
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following diagram indicates all of the possible R
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Fhia , set of all th : — -
— ntit € publi
Each instance of A is related to a minimum of BTN Pub D, Address ang Namj"&m S Shesbali Ao i
A zoro and a maximum of one instance of B ..« The relationghip between Pubjish ‘
E ‘ Publisher publishes many books B and Book is one-lo-many because a
Each instance of B is related to a minimum of i +« The relationship between M
B | one and a maximum of one instance of A & Miiib ember and Book is also one-to-many b
H €T ¢an borrow one or more books. e
. Each instance of Ais related to a minimum of
A < B one and a maximum of many instances of B pldony i
!
i
A B | Eachinstance of B is related toa minimum of Bub_|p ' s i
zero and a maximum of many instances of B .
Figura 7.7 o _|' I.ﬁk '
N Revme_dmta om0 Fame
- — _ hr ) bk
The following are few examples of E-R Diagrams for some systems lke - _ e 387 -
Library Management System, Student Management System and Ticket subject e ;
Booking System o e e
E-R Diagram for Library Management System
Figure 7.18 E-R Diagram for Library Management Systom
In the library Management system shown in Figure 7.18, the following entities E-R Diagram for Student Management System
and attributes can be identified, In the student Management system shown in Figure 7.19, the following entities
and attributes can be identified.
* Book: The set of all the books in the library. Each book has a Book-id - * Department. The set of all the departments in an organization. Each
Title, Author and subject as its attributes. department has a DepartmentName and Location as its attributes.
* Member: The set of all the library members. The member is described bY * Instructor The set ;Ill.- ;h?e;ns:;u;,f;o:n1 ; dﬁf::rl:ﬂ: lezi ir:,sal::m; ri:
. £ 5 attribu I, o : e
the attributes _ru!emb_id, Name, Address and Telephone. s:;;r;bed by the attri
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« Course duration and course_name. « The relationg
; Course_ID, o ; . P between S

described by the attﬂfbf-ﬂrrfhe students of the institution. Attributes of this 1 student
¥ t: The set of @ ne.

Studen Student_ID first_name, last_name and pho . taken by one of many Studen

o ari ship between Department and COLISE Ie e o TNy bRoRUss '

« The relation

a department offers many courses for study. _

P ent and Instructor is one to many

Departm i
I relatlunshlpru:::' i:: hnrep:13n!pf instructors to teach different courses E-R Diagram for Ticket Bonking System
because a depal .

ts.

the institution. i : ‘
. The relatonship bstween lnsiruclor and Gourse is orie to many because an In the Ticket Booking System shown
instructor teaches one or many COUrses. sifiibiSs cai be identied.

in Figure 7.17, the following entities and

* Airline: The entity Airline is set of all the airlines and its attributes are
Airline_Code and Airline Name,

* Passenger: The set of all the passengers who want fo travel by an
airplane. Each passenger has a TickelNo, Name, Address and PhoneNo
as its attributes.

* Seat: The set of all the seats available for reservation to passengers. The
seat is described by the attributes SeatNo, Class and Name.

* Flight. The set of all the flights offered by an airline. The flight is described
by the attributes FlightNo, DeparureDate, D&parture‘l"ma ArrivalDate,
ArrivalTime, From and To.

* The type of relationship between Airline and Flight is one-to-many because
ane airline has many flights.

* The type of relationship between Passenger and Seat is one to one
because each passenger occupies a single seat for travelling in a flight.

Figure 7.19 E-A Diagram for Student Managemenl Syslem
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e

Computer Science-Xl m— _.____' ” e —— o e—— .Un_il-‘.i_'l:.-ﬁaﬂu Fuhdmfﬂ‘“_f':____’_
— ; er is one to man | | =z . == S
__.__Tha type of relationship bﬁtw:ﬁ;;::::nd passeng Y f i 7.5 RELATIOH AL scHEM, A
sma : . 1B - ' :
5 ?ad:n:ug:;::egn Fr:;lhl and Seat is one o many b.ecause t.here i :1;:;&:‘“”? ‘f:ﬂi?ebase schema is the tables, columns and relationships that il
« The relations t,:!’ iy coats available for rgsenratian in each flight. . mu: | r&.ahnnm database. The schema describes how real world eniilies | £
. TicketNo . ptual level of the database design and I
Nt L must be translated into a logical level of database design, ii
Name A relational database schema Nelps users to organize and understand the il.
structure of a database. This is particularly useful when designing a new :|L
database, modifying an existing database to support more functionality, or !

building integration between databases.

i\ !'-7-5-1 ' Transformation of E-R Model into
Relational Schema

-

a. Transforming Entities to Relational Schema

Each entity set is replaced by a table or a relation. Each table has a name.
The name used is the entity name. Each table has a number of rows and
columns. Each row coresponds to an enfity instance. Each column

corresponds to an attribute.

b. Transforming Attributes to Relational Schema

Each attribute of the entity type is replaced by a column (field) in the table.,
Suppose we have an Entity Type Student that has attributes, SID, Name,
Major and GPA. All the attributes of Student entity will become columns in the

Student table. Figure 7.18 shows this transformation.

|



SID | Name | Major GPA
1234 | Al cs 2.8
| e

5678 | Asad | EE 3.6

Figure 7.21 Transformation of E-R Model into Relational Schema

ional Schema

¢. Transforming Relationships to Relat

also be represented in relational
the nature of relationship. In some
the primary key of one relation,
a separate relation is created

Each relationship in an E-R diagram must
schema. The representation depends upon
cases, a relationship is represented by making
a foreign key of another relation. In some cases,

to represent a relationship.

I Lo == ., - h‘ll -

Normalization is the process of organizing data i relatio
to minimize duplication of information (data) and to safegua
against certain anomalies. The basic purpose of normalization
large table into smaller and well formed tables/relations and remove e

inconsistencies or anomalies.

-

rd the database
is to di

——y

R -
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N Drmal Fﬂrm

The degree of normajization \
Normal Form (1st N Smms
NF) etc. :

Nl:rmed as Normal Form. For example, First
rmal Form (2nd NF), Third Normal Form (3™

First Normal Form

The relation is consid

of each ormal Form (1% NF) | ;

repeati b Wlm?" contains only one value, In 1* ) if the intersection
peating groups. Consider the following example.

NF we remove the

Employee Table
Khan Engineer
101 Faisal DB Designer | 800 19
Naeam
- - 105 Bilal Ahmad | DB Designer | 900 35
114 Zubalr Programmer | 750 126
Ahmad
118 M. Waseam | Syslem BOOD 453
Analyst
L 104 Shaukal Ali | App Designer | 600 a4
Figuse 7.22

The Employee.table contains repeating groups. To normalize the above table,
all repeating groups must be efiminated.
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Employee Table
| Jameel Elect.
| Knan Engineer

15 Evergreen | 101 Faisal DB Designer | 900 :
Nasem '

15 Evergreen | 105 Bilal Ahmad | DB Designer | 900 s

8 | MiS 14| Zubai Programmer | 750 oE
Ahmad

ITB Mis 118 M. Waseam | System 800 453

Analyst
8 |WS 104 | ShaukalAl | App Designer | 600 o

Figure 7.23

Attribute Proj_no is not an adequate key and does not uniquely identifies all
the records. To maintain a proper primary key, the new key must be composed
of a combination of Proj_no and Em p_no. -

2nd Normal Form

A relation will be in 2* NF if it is in the first normal form and all non key
altributes must be fully functional dependent on the whole primary key (Mo
partial dependencies). Consider the table 7.24

Employee Table

Partial dependency

Figure 7.24

| &
|

|

Computg, Stience-y)

——
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::: bg::a "olname s dependent on Proj_no, while Emp_name, Job_class
only mn:ﬂf&..per__hnur are dependent on Emp_no. Dependencies based on
& Composite primary key are calleq partial dependencies.

Project Ta ble

Hours Table

Because the number of hours spent on each project by each employee is
dependent on both Proj_no and Emp_no, we place these hours in the Hours

table hours as in Figure 7.27.

3rd Normal Form

The relation should be in the 1% and 2™ normal forms and all transitive
dependencies must be removed. A transitive dependency is a dependency of
one non-key attribute on another non-key attribute. Consider Table in Figure
7.28.

Employee Tab

]

Transitive dependency

Figure 7.28




Unit- 7 Database Fundamentals

Computer Science-Xl

— s

Both Job_class and Charge_per_hour are nonprime attributes and the later
one is dependent on the former. So by removing tansitive dependency the

following new tables will be created.

Employee Table

Figure 7.29

Job Table

‘Figure 7,30

o Dataisg

» File Management system alsg known

cﬂmpuhr sﬂlllnce-x:
—
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SUMMARY

collection of fa
d

OCessed. cts, figures, numbers or ideas that can be organized and

« When I&cts, ﬂguras

. or mll'nb&rs {dﬂ'a} are processed d
meaningful form that can s . and converted into
itis called Information ¢~ oC O decision making or any other useful activity,

. as Conventional file system or simply file
system is a mathod of storing and organizing collection of data in the form of files
on the secondary slorage devices.

» Database is a shared collection of logically related data (and a description of this

data I.e. metadata), designed to meet the information needs of multiple users in
an organization.

* A database management system (DBMS) is a set of programs that allow users to

create a dalabase, edit and update data in database files, store and retrieve data
from those database files.

« A database model is a set of rules or specifications which state that how data can

be stored, organized and manipulated in a database system.

* Hierarchal Database Model is a type of model in which data is organized into a

tree-like structure.

* A network database is similar to a hierarchical database except that each child

can have more than one parent record,

* Relational Database Model uses a collection of tables to represent both data and

the relationship among those data. Each table has multiple columns and each
celumn has a unigue name.

* Object-Oriented database Model is a database model in which information

represented in the form of cbjects as used in object-oriented programming.

s Object relational database model add new object storage capabilities to the

relational systems at the core of modemn information systems.

e SQL (Structured Query Language) is the standard language for relational

database systems.
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', Compuier Science XI B S— S ,ﬁ%" _ Unit- 7 Database Fundamentais
« Dala definition language (DDL) Is @ database language that defines the structure C ExERCISE ] - -
. Eﬁiﬁﬁ:ﬁ:ﬁme (DML)s 4 language that enables users to aceess or * Q1. Select the best choice for the following MCQs.
d Q:tfp:o:t::it;guma is a database language used to control access to the data : :iesrzrcr:i:a: DBMS organizes data elements into :
e characteristic of an entity that is of interest C.. D:tia u:rtz g gi;-?mc?mpartmants.

« Field/Attribute/Column is a property of i
] 5 a database model in which information is

to the organization. ! . ;

« Record/Tuplé/ow Is a collection of related fields treated as a single unit. . represented in the form of objects. :

« Key is a unique idenifier which is required to track and analyze data effectively. A. Network Database Model B. Relational Database Madel -
C. Object-Oriented Database Model  D. Hierarchal Database Model

Data Modeling is a logical representation of data in an organization.

Entity Relationship model is expressed in terms of entities, the relationships (or ii. - Who Is the person who has central control over data and programs in a

" assotiations) among those eniities, and the afiribute (or properties) of both the database system?
entities and their relationships in the business environment. A. DBA B. Designer
« An entity is a person, place, object, event or concept in user enviranment about ) C. Syslem Analyst D. Programmer
which the organization wishes to maintain data. iv.  In relational terminology, an attribute is also called
* Foreign key is generally a primary key from one table that appears as a fieldin = . A. a record ' B. an entity
another where the first table has relationship to the second. ' &, atield D. 2 table
* Secondary key is an attribute or combination of attributes that is not a primary key v. Arowin a table is also kr.mwn as
and can have duplicate data. . : | A CHlmn B. Relation
. l‘.‘:ardlnnligy mlarfs lr_J the maxifnum number of ltimas an instance in one entity can C. Tuple D. Field
be associatad with instances in the reiated eniity. vi. is a set of rules or specifications which state that
* Modality refers to the minimum number of times an instance in one entity can be . how data can be stored, organized and manipulated in a database
associated with an instance in the related entity. system
. Llil.:[:i:':;:! u:::adb:t:fmﬂema is the tables, columns and relationships that make A. Database model B. Database design
L 1 C. Database architecture D. Database structure
. Nnr?naliznﬂm is the process of organizing data in relational database in order t0 | vii. Which of the following database models uses a collection of tables to
minimize duplication of information (data) and to safeguard the database against o d the relationship among those data?
certain anomalies. ' reprasent bolh data an ) 4 :
! A. Network Database Model B. Relational Database Model

D. Hierarchal Database Maodel
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Vil ,
ich data are stored,

:h;:;_ B. DCL

iy D. DML

A field, or a combination of fields used to identify particular row in a

relation is called

A. Secondary key B. Foreign key
C. Primary key D. Alternate key.
x. A combination of two or more columns used to identify particular row in
a relation is a
A. Secondary key B. Composite key
C. Foreign key D. Primary key

Q2. Give short answers to the following questions.
i.  Define the terms database and DBMS.

ii. ~ Give three examples of data and information.
iii.  Write three disadvantages of file management system.

iv.  Give any four advantages of database system.
v.  Differentiate between DDL and DML.
vi.  What is data model?
vii.  Differentiate between cardinality and modality,
viii.  What is primary key and foreign kay?’

ix. What is Relation?

X. What is the role of DBA?

Wﬂ%‘:‘iﬁt I?'I'EI' i N
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3. Gi
Q3. Give detajleqg answers of the following questions,

wil.

viii.

Explain differen; types of database models.

What is SQL? Explain its types.

Explain various steps of planning a database.

Whatis a relation? Explain the degree of relationships with examples,
What is ERD? Draw an ERD for the following systems.

Hospital management system

Airline booking system

Describe different steps of Transformation of E-R Maodel into Relational
Schema,

What is Normalization? Explain the following Normal Forms 1NF, 2NF,
3NF.
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4“ the completion of Unit - 8, the Students will be able to:

L A e

identify various relational database management systems.
(MS Access, Open Office Base, SQL Server). ‘ e
select any suitable DBMS as an application for creating and maintaining

databases, _
explain the steps involved in creating and saving a database.

explain database toolbar, database window and Objects (Tables, Queries,
Forms and Reports). _

explain different ways of creating, saving and editing a table in database.
identify data types, create primary and foreign keys, create and edit
relationship among tables, navigate through records in a table and add,
modify and delete records. -

explain different ways of creating, saving and editing a form in database.
know different form views, Use navigation buttons, add, modify and delete
records.

use form conirols,

explain different ways of creating, saving and editing a query in database.
use the queries on database (Select, Update, Delete, Insert, Alter).

use the report wizard to generate a report.

use various report layouts/styles to produce reports.

set the sort order of records that will appear on the report.

customize reports using queries (macros and arithmetic expression).
save, view and print the report.

g T
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> 84 INTRODUCTION PEGEET
TN Rhoy N

Database ¢ -
Svelopment is the creation, organization, management and

ali i
E:n:guel?;::l * Uatabas‘e systems for organizations. DBMS (Database
SYstem) is used 1o develop a database. A database
ménagernenl system is a set of software programs that allows users to create
edit and update data in daabase files, and store and retrieve data from thasa:

database files. Data in a database can be added, deleted, changed, sorted or
searched using a DBMS. '

8.1.1 Different Types of Relational Database
.. Management Systems ;
There are three common types of relational database management systems
(RDBMS).

a. Microsoft Access

b. SQL Server

c. Open Office Base

a. Microsoft Access
Microsoft Access, also known as Microsoft Office Access, is a database
Mmanagement system. Figure 8.1 shows MS Access 2007 main screen. An
Access database is a collection of database objects i.e. tables, queries, forms,
reports, macros, and modules. Users can design new objects or open exisling
ones to work with their databases. Unlike many database programs, an
Access database can contain all of the objects that make up a database
application in a single file with the .mdb file name extension. For this reason,

an Access database file is sometimes called a database container.
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b. SQL Server
Microsoft SQL Server
developed by Microsoft. Its
requested by other software
for database development,
versions suitable trom sma e
applications for thousands of USErs. Itis

based databases.

onal database managan?ent system
(unction 15 10 store and retrieve data as
primary . goL Server offers a variety of tools
app'ica""’.‘; nd administration. It has different
r!l:aga[:;:tinns for a number of users to big
sed to create and manage Web-

is a relat

c. OpenOffice Base 5 ‘ .
i . It is an open
i i module of OpenOitfice Suite
Office Base Is the database ‘ oY

Eifrze application program. OpenOffice Base is a fully featured database
management system. It has wizards to help new users to create database
design, that is, to create tables,
create interactive databases where th
inventory, assets, budgets, customers,

queries, forms and reports. It allows users to
ey can manage data related to payroll,
sales orders and invoices, elc.

Microsoft Access 2007 is the common and best suited DBMS for developln:'
and managing databases. Microsoft Access 2007 provides & powerful set‘
tools that help users to quickly start tracking, reporting, and shaqng
information. Users can rapidly create attractive and functional trm:k!ﬂﬂ
applications by customizing one of several predefined templates, conmﬂlg
an existing database, o creating a new database. By using Access 2007 !
easy to adapt database applications and reports to changing business needf';
The enhanced support for Windows SharePoint Services 3.0 in Access 200
helps users to share, manage, edit, and back up data easily.

e "}::; = s ﬁ '-

Computor

'_%__ —— Science-x1
.—"""F'_._'_._. E R

- Unil- 8 Database Developmant

-]

a. Opening Access

e following steps are ysed to open Access,
*» Click the Start button,

L

Click Al Programs on the Start menu.

Click Microsoft Office on the All Programs submenu,

Click Microsoft Office Access 2007 1o open Access 2007 and display
the Getting Started with Microsoft Office Access screen.

This is the starting point from which user can create a new database or
open an existing database.

‘@ it e e 4=y
| emwieis Laivgaees. ! ¢ 2%
f torioey , ’ = L
e {[ Getting Storted with Micretoft Office Azcess
A N ) B Oy
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-
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e e Ty e s e -
T e e e L
i |

L

B e

& g s e it i g | S ]
o= Sy e Pt
| s
i ,
Vere B i = ==
e
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Figure 8.1 Getting Started with Micresolt Office Access

* By pressing Create button, user can create a blank database.
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ents of Access 2007 window.

Figure 8.2 Access window

L]
Office Button [@‘_ provides commands such as Open, New, Print, Save,

Manage, E-mail, Publish.

Ribbon contains a series of comma
Database Tools and Datasheet. Additional tabs suc
depending on the context of the task chosen. Each tab contains gf

nd tabs; Home, Create, External Data,

h as Design can appear
oups ©of

related commands.
Navigation Pane displays objects such as Tables, Queries and Forms.

A Status Bar is used to display information regarding current object.

h""—'—"__'— —

‘ﬁne%ﬁ

(8.4 Database Objecs
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First step create and save a new database,
P in creating an Access database is to create a blank database

file. This is done
from the Getting Started Wind
ow when
Access program. As shown in Figure 8.1, user runs the

The following steps are used to

Click t
o :f Elank Database icon to bring the Blank Database side bar on
aht side of the screen as shown in Figure 8.1.

Enter a file name for database file in File Name bar. For example

Student.
Blank Database

e Click the folder icon &
and browse for selecting a iﬁﬁuﬁnﬁﬁmﬁ'@wm

location for saving the gie yame:

database. |'I.n tabesel ﬁ
« Click the Create button to CWeeretstnPoamentst
create and save the | gem | | ¢ ]

database. The database the
user just created will open for work on.

L

The following are the main objects of Access database.
s Tables
= Queries
» Forms

+ Repors
Tables: In Access 2007, data is stored in tables. A table is a set of columns

with each column referred to as a field and each row of a table is

and rows,
referred to as a record.
Queries: Queries are
answer questi
the names of the employees in the databa

-y

used to retrieve specific data from database and o

ons about the data. For example, & user can use a query to find
se who are in grade 18.
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Compty Soumet 10 choose the format and arrangement of fieids_ah‘*
i F:dm? 9‘“;;:1: 32:::!" can use a form 10 enter, edit, display, modify and
to enter and view 3
define data from the database.
Reports: Reports organize of summ
or view it on the screen. Users often use
the data or present it in different styles.

arize the data sO that the user can print it
reports when they want 1o analyze

that is used to store information that

' database object :
A Table is an Access od a Relation and consists of Rows

relates to one entity. In RDBMS it is call
and Columns.

When user creates a new database in Access, the new database opens with
one table named as Table1 by default in both the N_avigation Pane, and the

Table tab itself. As shown in Figure 8.3

(S R S e

o

4

Ree W s 0ol |+ W | 6 bafan | famm |

Figure 8.3 Default Table Name
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a. Naming a Tapje
The fuilwfvtng sleps are used to give the table a unique name
* Click on the Office Button. |
S
* Select Save from the menu. The Save as dialog box will appear, as

shown in Fi :
nIn Figure 8.4. Give appropriate name to the table |
* Click OK button. '

Computoer Science-X|

ER

Wt Wyl Gy b = Fepaa |

A Tbhri _'l!___ i

Tabiel
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I |
{ |
|
ST e ]
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Figure 8.4 Save As Diglog Box

The new table name appears in both the Navigation Pane and the Table tab, as
shown in Figure 8.5,

(O E D 7 Delateied Desbabe il M tusstemn

E ST e _
AT Fprmm dpeatey = g
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Viewn  Firil & Cotammy =k
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b. Adding Fields toa Table N New Field text will disappear from the
Access offers two ways 10 add fields to @ Table. |-_»,1Ir i name directly into the header.
« ' Working in Datasheet View, which [0 7958 the tab key on the keyboard to move to the next field,

« Working in Design View, where Users -

the fields.

i. Adding Fields in Datas

in each new table, the ID field,
« By default, Access creates one field in
uired by the user.

which can be renamed as req

Lhddinh 8

._‘_‘—_'-_'_—-_
header. Name the %
oks like a spreadsheet .
are able to set more controls for
Addiﬂg FiEldS in Desig“ View

in Design Vie ;
T b ;Et “t. Ih_e field names are along the left-hand column instead of
Op like in Datasheet View, as shown in Figure 8.8.

! .
| 1D automatically appears as first field
; =

Figure 8.6 Automatic ID Field

« To add more fields to a table in Datasheet View, double click on the Add
New Field header. As shown in Figure 8.7

Y- LR RN m:mml-“_-—‘?‘ A o T E e - P — .
'@jﬁ.ﬁ’&.) tamaitets Damten | O [ E» Figure 8.8 Fields in Design View
“ = I ::::'. :"m"_ :-l::-m 53 Q 2
= e P M- . | To add a new field in a table in Design View:

e Click in the cell where the user want the new field and type the field
g - : name.,

e « Press Tab key on the keyboard to move from one column to the other.

« Give appropriale data type and description if required. As shown in

Figure 8.9.

[ L Lo B L] e e | e

p—————

Figure 8.7 Add New Field




] S L

. - TR A kT H o g% THL]
B e e = Development CHESIR TR LY s m
& Unit- 8 Database P GOttt mﬁum, _

. —_— —\_._\_\_\_‘\_"hl..,,| —_— r Stiﬂl‘lne-}{!
Computer Science-XI . — m—— = Unit- 8 Database Developmant |

d. To Close 5 Table s ]
There are Several ways to close an

active tabje,

US@I‘S can rj "
ight click on the
menu. OR Table 1ab and choose Close from the

A more common method is to click E that appears

fight hand corner of the active database object window,
€. To Open a Table

To open a table:

in the upper

AT

| — e Right click the Table name of the table to o
Figure 8.9 Design view of Added Field Pane. Then, choose Open from the menu. OR
rty options that users can set o * Double click. the table name

pen in the Navigation

In Design View, there are many field prope _ ; in the Navigation Pane. The selected
ensure that data can only be entered in certain formats. table will open in the active database object window.

¢. Switching Views ; o f. Adding More Tables to the Database

By default, Access starts out with one table. To add more tables to the
To switch views: . database:

. e Home tab (As shown
« Select the Views command group from either th ¢ Click on the Create tab on the Ribbon, as shown in Figure 8.11

in Figure 8.10) or the Datasheet tab on the Ribbon. * Select Table from the Tables command group. A new table will open
« Select the view option from the menu. in the active database object window.

- ST Vi TR
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Flgure 8.10 Switching Views
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There are nine types of field data types which are used in Access Em?;d 5
1. Text: Access assigns Text as the default data type to all fie sl:s "
maximum size of text field is 255 characters. All tyI.JEE of characters i.e.
alphabets, numbers and special characters are allowed in text data type. =
2. Memo: Memo data type allows as many as 63999 char&c’ter*e to fie mé
Users use them to provide descriptive text comments. Access displays .
contents of Memo fields in a Datasheet view, A memo field cannot be

Primary key field. .
3. Number: Number data type is assigned to numeric fields. Various n

ign
data subtypes are available in the Field Properties pane of Table Desig

umeric

I B == Unit-
: S S

_ designed to store currency value.

,,_—ﬁﬂ:t‘.‘_f:"_;-‘:.fé;. wi
Computer Seienco.X) -

f Database Development

window. Usegrg SPecily how to display the
property to ong of the formats,

4. AutoNumber- An AutoNumber field
Access automatically fijls in for each
Access can increment the AutoMumb
the field with a randomly generated
property selting, that a user select,
5. Yes/No: Logical

Number by setting its Format

iS @ numerig (Long Integer) value that
new record that a user enters 1o a table.
er field by 1 for each new record or fill in
number, depending on the New Values

fields in Access use 1 for Yes (True) and 0 for No (False).
Users use the Format property to display Yes/No fields as Yes or No.

6. Currency: Currency is a special fixed format Number with decimal places

7. Date/Time: Date and time are stored in a special fixed format. User controls
how Access displays dates by selecting one of the Date/Time Format
properies.

8. OLE Object: It is used for OLE (Object Linking and Embedding) objects
(such as Microsoft Word documenits, Microsoft Excel spreadsheets, pictures,

sounds, or other binary data) that were created in other programs using the ]
OLE protocol. ) |
9. Hyperlink: It is used for hyperlinks. A hyperlink can be a path of another
document or a Web address.

!

Field Properties

Properties can be specified in the Field Properties box which are displayed in
the bottom left hand corner of the Table Window. Figure 8.13 shows the

properties for a field with data type Number.
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her i
l and son the data_ an index is built for the table to search

| MeiliTanies o e

EI,___..T_—-—-—_______.___-—"_"___-————-._L — B
a. Primary key e I e )
e Linvgd 81 vahaee Prim i i .
T thBir:!r:t:w IS & unique field in a table. Atter defining all the field
! types in Design View, create a primary ke names and
Figure B.14, y for the table as shown in
: L’/ : CESEP —————— _
| — ek
Figure 8.13 The Table window (Deslan View) Properties E! i 2 "..; “EE:'E._ %‘ 1
Field properties determine how data will be entered, stored and displayed. o :- == . =
. Format determines how the data is formatted for display — & number of ';":__ e eSS
options are provided together with the ability to specify custom formats ; = . ,::' E‘.‘._ - =
for some data types. B2 ol
. Decimal Places applies to Number or Currency fields and determines N _ : !
the number of digits after the decimal point. ——
« Input Mask defines a pattern to which input data must conform. S -
« Caption determines the label used with the field on forms and reports, e _
and what appears at the top of a column in queries (the default is the :.‘_..:: T
Field Name). l R
g ; ey
. Default Value determines a default value for a field when new records -
are created. Figure 8,14 Creating primary key lor STUDENT table
« Validation Rule can be used to specify a condition or conditions that The following steps are used to create a primary key-
data must satisty. « Select the field name Roll No by clicking the selection box on the left

side of the field name.
« Click the primary key icon on the Tools group of Design tab. OR
« Right click on the field name and select Primary Key option from the

« Validation Text is displayed on the Message Box when dala entered
violates the Validation Rule. '

« Required means that the field must be filled with valid non-null datd
before a record can be inserted (or updated). =

il
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£ Ok Student table and click the Adg button shown in
b. Foreign Key 4 as primary key in one table and secondary : e Exam table ang click the Add button OWn in Figure 8.186.
Foreign key is  key which ! usam relationship between entities. In our project » = Clickthe Close pygn to close the dialog box | “
key in the other. It is lﬁed“’:ﬂ'z: Roll No field the foreign key when we create i '
of Student Database.we“;ﬂ dent table and the Exam table. ! [ 1._"‘:.;‘:1::-.-:1 — oy e i i :
relationship between the St ey T T L
e - R Y - ! b i TSR
4 Editing Relationships T R Py
e g : an Tak R e s [ ="
il B ‘ . g
ionshi links that associate a field in one table with a field in another. - _
Relationships are Student Database, we have created two tables, Student ;
For example, in our ; :
table for storing students’ basic information and the Exam table for storing
; L ; inations. - |
their examination data for different examina _ S
S i reports to displa el
Relationships also allow craa!mg_quer\aS, forms and repo pay Figure 8.16 Adding tables for Creating Relationshis
| tables. i
information from severa ‘ * Move the mouse pointer 1o the primary key Roll No in Student table
a. Creating Relationship o ; and drag it to the foreign key Roll No in the Exam table. Edit
” i glwe .
The following steps are used to create nqe-t? many (elaiansnip  Relationship dialog box will appear when mouse button is released,
Student table and Exam Table, as shown in Figure 8.17.
« Click the Relationship icon in Database Tools as shown in Figure T o g S
T g el oraoedler 100 RS 1 T I
8.15. T ., T (et
T T e —

"=

Figure 8.17 Edit Relationship dialog box for creating relationship
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ade Update Related Fields

« Check the Enforce Referential Integrity, Casc

and Cascade Delete Related Records check boXes.
Click the Create D ationship (one-to-many)

between tables, 85 shown in Figure 8.18:

utton to create the re

-'wl-__.__—--—-_-"'"‘-n—_'-iﬂ“--—-———ﬂ-‘-—vr-—-
Figure 8.18 Dnﬁlu-manyrelaﬂnnshlp -

Joining line from one table to the other shows the type of relationship from one

table to the other. For example “4" tg “Infinity sign” indicates the one-to-many

: : :
avigation buttclns are used to navigate records in a table. These buttons lie at

relationship.
b. Editing Relationship ~ the bottom left corner, as shown in Figure 8.20. When users click at any field
. . . of '
The following steps are used to edit relationship between tables. ' - a record, they can see the record number and the total number of records in
. Click Relationship in the Database Tools tab. € table. The button to the left of the record number wil
p N r will move to the previous
e first record and the button to the right will move to the next or the last

« Click the join line that connects the fields.

Right-click on the line and select Edit Relationship option, as ghown record in the table. The last button on the right side will aliow entering a new

in Figure 8.19. record. Users can also enter a new record by clicking the New icon in the

. Recreate the relationship by using the procedure described earlier- Records group on the Home tab.

S IW — @8 —NoTrORSAEE—
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b. Adding Records in a Related Tapje
The following steps are used to a
Exam table which js related to the
3 Open the Student table by
o Click the "4+* symbol

i

L]

4

double clicking it in the Navigation Pane.
at the left end of the first row in Student table.

__: * Add records in the related Exam table as shown in Figure 8.21. 1
: @\ﬂ-}?_—h-. L ke B e Y e
» =) e | v eitis e S = SO B e v o B |
NGRS e 8 5m Emm WP pe
B IgENe Tt Do e
W 1 -1'-‘&1.#'7'32 I — :::.;: :E e ?:.."'.'.. :+
m____#:rl_. _1 W Ry . ] B Y
) - @ inme—y |

wgh records
£.20 Using Navigation puttons to navigate throug
Figure

Bemgi W 4 JRE] B B | e b | e = ==
Damer ew — e — p—— ﬂ

Figure 8.21 Adding record in a related tabie

rds in a table.

d W + 0 i = i 'mk “ awi".

i or click the
Glick the New button in the Records group in Home tab

t of the screen: |
new record button in the navigation bar at the bottom left of t

record.
This will move the pointer to the first blank row after the last
« Enter the data for the new record.

¢. Modifying Records in a Table

The following steps are used to modify any information in a record.
* Click the field containing the data to change.
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» Change the record as rsquirad.Table
d. Deleting Records from @

rd :
: sed to delete reco TSI
The following steps an:i Uw © o el Y clicking its TOW selector bo ich is
Select the reco

on the left end of the row.
lete key or choOSE

pelete from the Records option on the

« Press the De
Home tab

etion in the dialog box that
ceed with the del
« Click the Yes button to pro

appears.

edit and enter data
contain controls that

A Form in Access is a data

I a
from a data source such as a query of table. It alst? may 5
provide the user with needed functionality or enhancements.

A Form generally serves three purposes:
« It allows users to perform data entry. Data can b
teleted from a table using a Form object.

e inserted, updated, or

. Ii allows users to enter custom information, and based on th::
information a task is performed. For example, a system may want
ask for parameters before running a report. .

"« It allows users a method of navigating through the system. 1
example, one may create a form where a user can select a report 10

run.
: combo

User can also add certain control components to a Form, like buttons,

box, list box, drop down menus and sub-forms.

.
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reat
The Access 2007 forms tools include:

e tab in the Ribbon,

The Form command makes a basic form

‘ « showing a single record at
time, 9 .

The Split Form command creates a form showing one record on top,
and includes the datasheet view of entire source table on the bottom.
The Multiple Items command creales a form that shows all the records
at once, which looks very similar to the source table in datasheet view.

* The Form Wizard is hidden under the More Forms command. It takes
users through the process of creating more customized forms,

a. To Create a Form using the Form Command

The basic Form command is the one that allows the person entering data to

see just one record at a time. It also includes all the fields in the source table

and the user can modify the layout of the basic form to hide fields or add
controls.

The following steps are used to create a form using this command.
. Highlight the table to use as a source table.
* With the source table highlighted, select the Form command from the
Forms command group in the Create tab on the Ribbon.
» The new form is created and opens in the object pane. Figure 8.22
shows a form created for Student table.
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o same name as the source table by defaull

: d form has th
The newly create while saving the form.

User can give the form a new name
b. To Navigate through Form
Users can navigate the records using Na
bottom left of the form. Record navigation wo

does for tables.

c. To Add a Record using.a Form
The following steps are used to add a record 10 the database using a h::rrrn. o
+ Navigate to a new record, either by using the New Record naviga
button, or the New command in the Records group on the Ribbon.
+ Add the new data.
» Save the record.

vigation Buttons located at the
rks the same way for forms as it

d. To Edit Records using a Form
The following steps are used to edit/change a record using a form.

= T

Computer Sciun:u-xl

o OFQH the form 1o edit.

* Navigate 1o the fequired record to edjy

L C!ick in the partic
ular field and
* Save the recorg, ARy changes.

e. To Delete Record using a Form

The following steps are used to delete g
= Open the form.
= Navigate to the required record to delete.

* Select the Delete Record option in the Forms group.
» Click Yes button to confirm daletion.
e Save the database.

recard using a form,

@.;’-,_2_ - Using Form Controls B T
A control in Access 2007 is an object on a form that passes information
between the user and the form. Common control types include labels, boxes
and buttons. Adding a control to a form is common task and most forms in

Access contain many controls. The following steps will show how to add
controls to a form in Access 2007.

e Start Access 2007 and open a database file that already has a form
created. Look in the Navigation Pane for the form where to add a
control and Right-click on Form icon to bring up the menu.

* Select Design View from the menu and select the Design tab. Look in
the Controls group for the control to add and click on that control.
Notice how the mouse cursor in Access changes to show a crosshair
and an icon representing that control.

* Move the crosshair of the mouse cursor to the location on the form
where to create that control and press the left button of mouse. The
control will appear on the form.

T——— e —— e O
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s of the control just added. Move the cursor

jze the prapelt;iek on the right mouse butlon to bring up its
e i the Properties screen for

_Un[lf 8 Dalahase Developmant
B

s Custom

e control and.
Select

over th
context ment.
that control.

Use a text box as an ex
screen of a text boX. The
that specifies the data that

a. Creating Command Buttons
Another way to make a form more user-

ect the Data tab of the Properties

ample. Sel
n this panel is the control source

first item O
will appear in the text box.

friendly is by adding command |
quick way for form user to take a [

uttons are a =
:::c?r:::s EE..' aTh;aS: mof:;f:;; buttons are grouped into the following r‘%.":‘r_::'i_;
categories of actions, including: ‘t s
. Record Navigation command buttons allow users move among the . . : 2:,“
records in the database. . poe= X e nars :
« Record Operation command buttons let users do a task like save or  * ' \ T_“""“"__l
print a record. | " " " : . ,
« Form Operation command buttons give the ability to quickly open or —- [m.umm.._;.ml
close a form, print the current form, and other actions. e
« Report Operation command buttons offer the user a quick way to do a ' t = 9 utten Command in Controls Group
task such as preview or mail a report. ' 2. Move the mouse pointer to the required location and click to add button.
I The Command Button Wizard opens, as shown in Figure 8.24.
To Add a Command Button to a Form ll > Select the type of command from the Categories list. ( For
The following steps are used to add a command button 1o a form. example Record Navigation)
Select the specific action the command button to perform from

1. Click the Button command in the Controls group on the Ribbon, @5 >

shown in Figure 8.23.

the Actions list. ( For example Find Next)
¥ Click Next,
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mand Button Wizard =1

Figure 8.24 Com

hown in Figure 8.25.
o appear on the button, enter it in the Text box.
the button, select one using the

3. In the next step, as S
> I user wants text
s [If user wants a picture 1o appear on
Browse button. ]

» Click Next. [ commasdsuman wizard

Do you mant tExt or A poiee 0 e Bautton?

shoose Test, mmmhuﬂhﬂn- Wyow
mm.mmﬁmhwimmmr.

[w]r*wlellwl

Figure 8.25 Command Button Wizard - 2

4. In this step, as shown in Figure 8.26.
» Give the button a meaningful name.

Comptiler Scienge.y|
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Figure 826 Command Bution Wizard - 3
* Access will give your button a default name. Renaming it with a
more useful name will help you later.
5. Click Finish, the command button appears as shown in Figure 8.27.
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Figure 8.27 Command buticn
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+d button should be operational and appear on ihe form in Form [ /58" 80 MOVe and recgizg the 190, as well. Moying s
The comma

| form is covered Jate iy, this lesson
View. l

¢ Applying a styiq i
“ N

AR icon, like the one shown in Figure 828, in ., Another simple way 1 ¢,
Access automatically puts a form icon, i a style with the Autor,

the header area of every form that you create. | part of the form

th AutoFormat
matically change

styles are available
To apply a pre-set format to the form:

¢ Click on the AutoFormag command

; on the Format Ribbon, as shown in
Figure 8.29
* Select the desired format. The changes will appear when the mouse
button is released.
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Figure 8.28 Form lcon
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One way to customize the look of forms is to remove that icon and replace it }
with a logo. This is very easy to do using the Logo command. -

T O Bamid s [ Tybs s Mg gB e
HL s a |
2 e Py e

The following steps are used fo replace the form icon with a logo of choice.
* Delete the form icon.

|

_ I
* Select the Logo command from the Controls group on the Ribbon. ’ . N N T e 1 T -
* Use the Insert Picture dialog box to locate the picture file to use as the } s

829 AutoFormat Options
logo. Then, click Ok. The new logo should appear. i -
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8 """::""-"’r--cf}—ﬁ-l --.'-fif-'j""l“h‘r;yi‘éﬂ%} s d ta from one or more
oAl o
¢ and compiling gaia
,amninga.;:mg a detailed question of the database,
like they are defining specific search

tables. Running a query is ;
When users build a guery in ACCESS,

t
actly the data they wan )
i tﬂfﬁ"d :a przwerful than the simple searches or filters user might
Queries are far m

A his is because queries can draw their
ta within a table. T - i
F;B mﬁf{i:adfr;n multiple tables based on & set of search mn-:‘:lmons they
:i ::: EA well-designed query can give information that users might not be
& 8

iust by examining the data in tables. .
'al'ﬁl: ::a::r:iiualrjzfg tanyAacsss 2007 database is its ability to pull data for quick

analysis, which is what happens when a user runs a.query. Access will display
results in a table that can be analyzed and manipulated further.

Planning a Query ‘ ‘
There are three questions users need to answer when they are planning a

uery: . ‘
) « What do you want the results to look like? Identify every field or bit

of information that user wants to include in the results.
+ Where is the information stored in the database? List which tables
(andfor queries) hold the information that user wanis to see. .
+ What conditions do you want the data to meet? This helps to
determine how to set the criteria so that Access can search the records

properly.

Example: In Student database, a query might be: )
What is the list of students with their marks, studying in Class X| and Section B!

Planning:
Let us use the three-question process to plan this query.

s
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* What fields qq We want to see jj, the re
Roll No, Student Name, Class, Sectign Msat:::?
¢ In which tables is the information st:;red'?
Student tabje - 10 get the Stude, .
sections
Exam fable - to get students' marks
* What is the condition we want the data to meet?
We want to look for the marks of students where the seclion is B.

?"-":5";4 R v R
4.1 | Cre
¥ _"'E‘-{"'ﬁ .

Once users have planned out their query, they can build and run it using

nts' rall numbers, names, classes and

Access query tools.
a. To Build a Query using the Query Design Command

The following steps are used to build and run a query using the Query Design
command.

¢ Select the Query Design command from the Create tab on the Ribbon.
Show Table dialog box appears.

* Use the Show Table dialog box to select which tables (and/or queries)
to include in the query. According to our query and plan, we will select
both the tables.

* Click Close button.
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» Enter e condition in the Critera row for the condition i -
I s eld. For our
query, we will type “B" in the cell labeleg Criteria for the Section field
. Once the condition '

{1 H
es g

""-h..
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« View the results to determine if they match the desired results. As
shown in Figure 8.32, |
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Figure 8.30 Show Table Dialog Box

« Dragand drop the fields to see in the results to the bottom portion of the

qua‘ry dasign screen As Shnm in Figure 8-31. 4 i,m....- T L !“:-_-... i

 Epnart L —— S ——— e

Figure 8,32 Students Query Results
b. Saving the Query

The following steps are used to save the query for later use.
 Right click on the query tab.
» When the Save As dialog box opens, give query a meaningful name.
* Click OK. ' ‘
*» The query will now be listed in the object list on the left side of the

Figure 8.31 Add Fields to Query Design Screen
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« Delete

a. Select Query
[ f d

A select query is @ type © :
data fro
A query can get its ‘
D:E:Sheat eﬁ or from & combination of the two. The tables or queries from

existing queres,

which a query gets its data are referred t
s to create a select query:
query by using the
ents are not
is later by using Design view. Although

ase object that shows information in
m one or more tables, from

atab
pas its record-source.

Query Wizard or by working in
available when users use the

Basic step
User can create 8 select
Design view. Some design elem
wizard, but user can add these elemnen

the two methods are somewhat different from ea

essentially the same.
« Choose the tables or queries that to use as souUrces of data-

« Specify the fields that user wants to include from the data sources.
« Optionally, specify criteria to limit the records that the query retums.
« After user has created a select query, it can be run to see the results.

b. Update Query
An Update Query is an action query (SQL statement)
racbrds according to criteria (search conditions) user spe
powerful feature and a fundamental part of relational databas
can modify a huge number of records at one time. Understanding and using
Update Queries improves the performance of applicélinns (versus doing N®

that changes a el of
cify. It is @ very

es since the Lser

same changes manually or in code), and makes them easier to maintain-

—

ch other, the basic steps are -

b

.;:cpmpuiar Scionce-X|
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*x QD Union
I Select :’:::;: Append pd Crosstab Delete ' Pass-Through |
| aZ, Data Definition
- Query Type |
Figure 8.33 Update Query Option I

Update Queries let users modify the values of a field or fields in a table. You

can specify the records to modify by applying a fiiter (WHERE clause) and
inking the table to other tables and queries.

The updated value can be:

« The same value for all records.

« A value from another field in that table (updates the field based on a
field's value in its own record).

¢ A value from a field in a linked table.

e An expression based on values in the table or linked tebles (multiple
fields can be used to calculate the new value).

« A function value which can include field values as its parameters

» User defined function that may or may not include field values as

parameters.

Example: In Students' database let us create an update query to change the

Section of all students to “G".

ew query using the Student table. Include the fields that are

= Crealean
going to be used to update the records.

« Select Update from Query Type, as shown
* Type “G" for Section field in Update To row,

in Figure 8.34.
as shown in Figure 8.34.
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Figure 8.34 Creating an Update query

+  Run the query, using the Run button 1 |to update the data in Student

table that meets the criteria that is applied. Th
_indicates the number of records that will be u

e warning dialog box
pdated, click Yes fo

accept. |
Remember that the update query will permanently update records from the
speified table(s), Therefore it is very important that the user has backed 0
the table(s) or database before running this object.

' &
« Check the Update Query Results by running the Studa_ant table &
shown in Figure 8.35.
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Figure 8,35 Student table after updaling Section field through update query

c. Delete Query
Delete query is used to delete records from a single database table or multiple
tables. Delete query removes records from tables permanently. As with the
other types of action queries, the delete query works with a group of records
that meet specified criteria that user apply. User can use the delete query to
remove all records or only records that meet the defined criteria.

Example: In Students database let us create a Delete query to remove the
records of students of Section “B" in Student table.
« Create a new query using the Student table. Include those fields that
are going to be used to delete the records.
« In the query design view, click on the drop-down arrow to the right of
the Query Type button and choose Delete Query.
« Type *B" for Section field in Criteria row, as shown in Figure 8.35.
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Figure B.36 Creating a Delete query

« Run the query, using the Run button | § o delete the data in Student
table that meets the criteria that is applied. The warning dialog box
indicates the number of records that will be deleted, click Yes to accept.

Remember that the query will permanently delete records from the specified
table(s), Therefore it is very important that the user has backed up the table(s)
or database before running this object.
« Check the Delete Query Resuits by running the Student table.
» Close the query, saving if required

A report is an Access object. It is used to display data in an organized manner
so that users can print it. A report is an effective way to present data using an

attractive layout.
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; Unit- 8 Databasa Development
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Fr e
pccess offers tools that ajigy USers 10 create and form !

ata
Wizard takes users through the steps of creating e

4 a report. The Report
mand, how. i po
com ever, is much easier 10 use, and all of the formatting options

are still available in Layout View once the report is created. Wilh these tools,
user can create a report based on a table or a query. |

The following steps are used to generate a report using Report Wizard,
e Select the Create tab on the Ribbon. Then click Report Wizard from
the Reports group to open the pop up window. As shown in Figure
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Figure 8.37 Report Wizard

e Select data for Report from Tables/Queries drop down menu and then

select the required Fields. Click Mext. "
e Next step is for Grouping Levels, where user can add grouping

. ick Next.
if required. We do not need it for this particular example. Click ;
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Figure 8.38 Grouping Levels : .
This of the Report Wizard is used to select the Sort Order for the Figure &40 Lay out
step :
. ot FD ole we might want to display records in Ascending « Select the Style for the report. As shown in Figure B.41. Click Next.
order of Roll No field as shown in Figure 8.39. Click Next . b -
1 it alye moaid v o
Repon wizaed
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| Figure 8.39 Sort Order _ .
+ Here user selects the Lay Out of the report. There are various 12y out
options, but in our case we will keep to the default setting. Click Next-

Figure 841 Lay out
then click Finish, as shown i.n

« Give Title to the report (like Student) and
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Figure 8.42 Title for Repor

The Access Report will now be previewed on the screen, and should
L e

look something like shn-.rm in Figure 8.43.
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a. Saving 3 Report
The following steps are used to Sav

e _ e the repon,
Right click on the repor tab,

i Fﬁﬂ a S’dltable name,

b. Printing a Report

Click on the Print command in the Print group, as shown in Figure 8.44.
cfici
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Figure 8.44 Printing Report
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SUMMARY

; j i n mﬂ.n&g&mem ar m

manipulation of database systems for organizations.

Microsoft Access is a database management system.

Server is a relational database managemianl system used to store
software applications.

nOffice. It is a fully featured

‘Microsoft SQL
and retrieve data as requested by other

OpenOffice Base is the database module of Ope
database management system.

A table ig a set of columns and rows, with each column referred to as a field and
aanhmwuialahlaisrefarredluasaremrd. * -
Form s a window that displays data for viewing, entering and editing information.
Query is used to gather information based on one or more criteria.

Report is used for printing information from database.

Text is the default data type to all fields. The maximum size of text field is 25-5
characters. | "

Memo data type allows as many as 63999 characters o fields. Users use them 10
provide descriptive comments.

Number data type is assigned to numeric fields.

AutoNumber field is a numeric (Long Integer) value that Access automatically fills
in for each new record that is added to a table.

Yes/No s logical data type which uses 1 for Yes (True) and 0 for No (False).
Date/Time data type is used to assign special fixed format for date/time data.

ﬁ
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i Spreadsheets, pictures, sounds, or
N other programs using the OLE protocol

Hyperlink . data e ;
type is used for

finks. ) :
dommemo;awehaddmﬁ. hyperlinks A hyperink can be a path of a

from a combination of both,

Update Query is an action fecords
Query (SQL statement) that changes a set of
according to criteria user specily. )

Delete Query is used to delete records from a single database table or multiple
tables.
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editing information- g, Form

A. Table D. Report

. Query ; e?

: ing is mgl,cal data typ
Which of the following B. Memo
A.Text, D. Yes/No

tonumber .
e is an open source application program.

A. MIS Access B. OpenOiffice Base
G: SQL Server D. MS Word
wﬁat is the maximum size of text field data type?
A.253 B. 254
C. 255 D. 256
Key is a unique key field in a table.
A. Secondary B. Foreign
C. Composite D. Primary
Which key is used to create one-to-many relationship between t
A. Secondary B. Foreign
C. Composite D. Primary

is used lo display data in an organized manner g0 that users

can print it.
A, Table B. Form

C. Query D. Report
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Q2. Give g
Ort answers of the following questio
ns.

Name diffe .

ent types of databas nagemen

-d & managemen! systems
What is OpenDitice Base? |

H
ow forms are ysefyl in database?

V. Name common Access database objects
_ V. How primary key is assigned in a table? |
vi.  Whatis a report?
vii.  How relationship can be edited in Access.
wiii,

Name different navigation buttons in a torm
1 -

Q3. Give detailed answers of the following questions.
i. Explain the following database objects.

a) Tables b) Forms
c) Queries d) Reports
ii. Explain different data types used in Access.
iii. Describe two ways of creating a table in Access.
iv.  Explain the process of creating forms in Access.

Write the steps for crealing relationships between tables.
vi.  Explain different types of queries used in Access.

i S

- vii. How can one-to-many relationship can be created between two

tables? Give example.

Vil \What is a query? How query is created using wizard option L

Access 20077
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Abacus

The abacus, 3
5,000 years ago in Hssa
use today, may be consl
computer.
Accelerated Graphics Port (AGP)

which emerged about
and is still in

dered the first

" GLOSSARY

N ousit

|

Base Register

pase Register can Perform
arithmetic and data movement ang i
has some special addressing abililies,
Basic Input Output System (Blog)
Basic Input Output System (BIOS) a1¢4

Fomnuﬁr Sciencn-xr

Bus topﬂlugy

_In 1hﬂ bus '°Pnlngy

(computer, sServer, Periphe
to a common cablg,

Byte

Byle is a unit of slorage
bits long.
computers

that is eight
A byle is the unit most

use g Tepresent a
characler such a5 an alphabet, g

(’"\ -
, Computer, b

Circuit switching network

Circuit switching is a scheme in which
the netwark sets up a dedicaled poin-
1o-point connection between nodes
and lerminals betora the
comMmunication starts, just fike the
nodes weare already connected.

Client

Client is a network device that

The Accelerated Graphics Port (AGP)

i known as the System BIOS or simy,
-to-point
is a high-speed point-to-p

numb&ff ora SPEmaI symbm
BIOS is the firmware built into fhe

participates in  a clianyserver -

e relationship by requesting a service |
_! i), NS ly used | for . computer system. | c I from a server. II
e . i Cache memory Communication media |

Bit or binary digit is the basic unit of
information in computing. A bit is the
smallest amount of memory a
computer can recognize. A bit can hold
only one of two values, either'0" or 1.

Accumulator ‘
Accumulator is @ general purpose

register and is used by CPU for
| performing arithmetic ~ and  logic
operations and 1o hold the result of

Cache (pronounced as cash) memary
is extremely fast Static RAM (SRAM)
that is built info a computer's central
- processing unit (CPUY, or located next
lo it on a separate chip. l

Communication media are the finks
that provide paths for communication
devices.

Communication Standards
Communication Standards provide

| those operations. Bluetooth Cardinality . guidelines (also called rules or
Address bus i Blustooth is a high-speed, low-power Cardinality refers to the maximum protecols) to manufacturers, vendors,
At B aes it microwave wireless link technology, number of times an instance in one e ol
data.

service providers 1o ensure the kind of
interconnectivity of networks  for

enlity can be associated with instances

igned to connect phones, laptops, ; :
i . in the related entity.

Application layer .
PDAs and other portable equipment .

| Application layer serves as the user Cellular technology commumnication.
c. & , e .
\ iostace :: ol rkappdn:‘auun‘ \ tmher'dl « , Cellular technology is the underlying TTE;:::SE:::‘D}CD] is a plastic-
Application software L ::::r:y f: an op!ical disk formal ! technology for mobile telephones, fabricated, cifcular  medim  for
KL% . Application  software are computer dasignad to display high definition - D?rsnnal Oom“‘““ica“m:' system, recording, storing, and playing back
. software, designed to help the user to video and store large amounts of 63 i Wreless: Intemet and wirelass  wab audio, video, and computer data.
__ perform singular or multiple related Bus = i : Zilzzcaims. Complex Instruction Set Computer
I ,.'pm tasks. ] Computer Bus is an eler.:tric&l pa! , o (CISC)
. Asynchronous transmission bl i aoesi Chip or micrachip is a small piece of Gomplex Instruction Set Computer
- In asynchronous transmission, da i channel thoug cona and semi-conducting  material  (usually
e [ i i n
“* transmitied one byte at a Yime: oc-mmumr.ates‘ with .  silicon),
R -], 3 - ax]gma! device attache _- t'l""'---‘;-_— -
R | - — -'l ] rr.': .I"
. .En.iéikﬁixzm%ﬁ.. Ei.
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Cﬂmﬂu%ve
¥, . cPu {Cﬂl’l"ﬂi FrUGEES'Iﬂg unu}
instruclions which the processor could cpu is the main hardwa organizali
re on,
execute were puilt into the chip. 3|5£; computer system. It t:nns‘-sl:' Q?UE'? Data Register
have a large amount itferent an 4s i the Control unit (CU) two -, , D@ Register nag Delets Query
complex instructions- ~ gthmetic Logic Unit (ALU). and multiply and divige ““ special role in Delete Query is used
Computer ) o 0 B like & buffer and h perations. I works fom a single g lo delete records
A Computer is an glectronic device copied from the m‘::Is anything that is mulliple tables. alabase table or
processor to use i, ory ready for the Device driver

A de .
vice driver is a program that

that accepts input Data g
input devices, stores i until needed: Data is a collection of facts and figure Data type
processes it and then displays the that can be organized and processed ® Data type is the classi _Wﬂlrmsapanimlar type of de
output as & result with the help of Data bus ' particular type of inf m.ﬂca‘j““ of a is attached to the computer Vg
- : : Data bus is the bidirectional Databa ormation. DI &
output devices. ol bus. it ase DIMM (Dual i
" Computercase can communicate in 1o ways, but in Database is a sh (Dual in-ine memory modu
o} one direction at a ti i shared collection the upgraded ' be) bs
- A compuler case s known 85 time. :  logically related data (and a descri % it form of SIMM.
- chassis, cabinet, Bo%: tower, Data Control Language (DCL) . ., ofthis data i.e. meladata) d;?c::gﬂn Dirmaccess Slﬂr{:gg
enclosure, housing, system unit of Data Control Language is a database meet the information needs of gned 1o access is ::'“ also called Random
simply case is the enclosure that language used to control access to the users in an organization Eh data is s{m;r::: Sram e b
contains most of the components of data in a database. 4 Datzbaze managewllem storage devices e
computer system. Data definition language (DDL) {iBmS} o Disk Bummuerl
’ Computing Device Data definition language (DDL) ¥ 2 i database management system Disk controlier is the circuit whi
[ The term “Computing Device" is used database language that defines the ! LSEDBMS’ is a set of programs that allow enables th il
| forall such achines that can perfomn  SITUCT® in which data are stored. - | rs to create a database, edit ang  disk dn Sdi il o
b calculations. i | updale data in database files, store —
Control bus Data link layer l' :ﬂd retrieve data from those daltaba.se E 4\ I|.l:'I
T!m control bus is Used by the. CPU to - pata link layer provides reliable Il t':as' : Entity ;‘f
S direct and monitor the actions of the transmission of data across @ |:II1‘.\PSW"’t atabese model An entity is i
 other functional areas of | A database model is a person, place, cbject i
Fhaigptes the computer. link. specification ; a set of rules or event or concept in uset environ mml i
1 J g system : Data manipulation langua o (DML) s which stale that how about which PR !
] cﬁﬂmg m\ is used P g 9 1 data can be st N the organization wishes 1o
3 g to maintain Data manipulation language (DML) 53 e ored, organized and maintain data. .
g mpmpﬂf temperature inside the system language that enables users 10 access ", il SI:'melﬂn a database system. Entity Relatienship model !
> ml’eﬂiﬂtﬂr or manlpulﬁtﬂ data. 1|05 D[}FI_ SDRAM ' (D Entity ﬂalﬁli.(}ﬂsh]i) model is
B The Courtr egitr s Data Modeling SDRAM) s ouble Data rate expressed in terms of eniiles, the
: ”Wmmlmfu acounter  Data  Modeling G u logic?! e dal: :ﬂce the bandwidth of a relationships (or associations) amoeng
e instructions. representation  of gata: 1" an rate (SDR) SDRAM. those entities, and the atiribute (or
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: e Fu ; .
ities and |-duplex mode, both statigng which signals g
th the entities in Ful ; 0nS can re confined s S :
properties) d\:; in the business send and recewe the data narrow path, along a aclivity, it is called Information,
their relations

environment

ldint‘lributefﬂnlumn r
Fll?e\dmﬂﬂbulefcoiumn is a property ©

i of
characteristic of an entity that is
interest to the organization.

tem
File Management 5YS I
File Management system also K

as Conventional file system of simplz
file system is @ method of storing an

prganizing collection of data in the

form of files on the secondary storage
devices.
ire wire i
‘:-'I:m wire is a high speed port which is
used to connect video devices such as
video Cameras, Camcorders, to the
computer system.
Firmwara
Firmware is a term often used for the
fixed, small programs that control
L various electronic devices.
Foreign key
S Foreign key is generally a primary key
from one table that appears as a field
in another where the first lﬂhiﬂ bk
. relationship to the second.
~ Fom s a window that dislays data
. for viewing, entering ang mg

<imultaneousty-

Gateway
A gateway is @ hardware device o 4

computer running software that allgyg
nummunicatiran between nelworks with
dissimilar  network  protocols o
architeclures.

General purpose registers

General purpose registers are used to
store data as well as addresses.
General-purpcse applications
software

General-purpose applications

. software are programs that perform

common information processing jobs
for end users.

Geostationary Earth Orbit {GED},l
Geostationary Earth Orbit (GEQ) is @
satelite system used in wireless
telecommunications.

Global Positioning System (GPS)
The Global Positioning System (GPS)
is a satellite-based navigation system

The GPS system consists ©f 24

satellites, constructed and operaled by |

the U.S. Department of Defense-

Guided media

3 i in
Guided media are the physical finks |

Half-duplex mode
In half-duplex mode, each station can

transmit and recejve data, but not at
the same time.

Hard disk drive (HDD)

A hard disk drive (HDD) is a non-
volatile, random access storage device
for digital data. It contains rotating
platters on a motor-driven spindle
within a protective enclosure.
Hardware '

Computer hardware refers 1o the
physical parts or components of a
computer such as monitor, keyboard,
Computer data storage, hard disk,
mouse, CPU, memory, motherboard
and chips.

Hierarchal Database Model
Hierarchal Database Model is a type
of model in which data is organized

: . into a tree-like structure. There is a

hierarchy
segments.

of paremt and child

Information

When facts, figures or data are
processed and converted into
meaningful form that can be used for

| decision making or any other useful
f
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Infrared

Infrared is similar to visible light, but
with a longer wavelength. Infrareq
sigr_lals can be used for short-range
communication in a closed area using
line-of-sight Propagation,
Input deviges

Input  devices are the external
hardware components that are used o
enter or accept data and instructions
into computer memery for processing.
Input Operation

Input Operation is the process of
capluring or accepting data or
information, by using input devices,
Input can take a variety of forms, from’
commands we enter by the keyboard
to data from another computer or
device,

Instruction

An instruction (of instruction code) is a
group of bits that tells the computer to
perform a specific operation.
lnsi}uctian cycle '

Instruction cycle (sometimes called

fetch-and-execute cycle, fetch-decode-
execute cycle, or FDX) is the basic
operation cycle of a computer.

Instruction format

An instruction format defines the
layout of the bits of an instruction. An
instruction format must include an Op-

T

L L= o N

——



Computer Science-Xl

code {Operatiﬂn-cwe] and zero or
more Operands.

Instruction register
Instruction register is a part of Control

Unit, which stores the instructions

currently being executed.

Internet Protocol address (IP
address)

Anlnternet  Protocol  address (IP

address) is a number that is used to
identify a device, for example a

computer, a printer, on the network.
il K
Key '

Key is a uhique identifier which is
required “to track and analyze data
effectively.

[ L
" LAN (Local Area Network)

LAN (Local Area Network) is a network

that connects computers and devices

in a limited geographical area like

home, school, and office building, etc.

Language processor

Language processor or translator is a

type of system software that translates
E a source program (other than machine
' language) into object program
{Machine language). .
| Licensed or Proprietary Software
Licensed or Proprietary Software is a
computer software that is licensed,

Glossar

giving the right to use the software
under certain conditions, but restricted
from other uses, such as modification,
further distribution and re-building
under exclusive legal right of the
copyright holder.

Line of Sight communication

Line of Sight communication is a type
of wireless data transfer that requires

*"visual 'mn}aci‘ with the two
. devices/antennas.

Low Earth Orbit (LEO)

Low Earth Orbit (LEO) satellite

operates at heights of between 500
and 2,000 km above the Earth's
surface.

I

Magnetic core memory
Magnetic core memory was the most

widely used form of digital computer
memory based on a very simple idea.
A core, a ring of magnetic material,
stores one bit by the direction of its
magnetization. A magnetic core is a
ring of ferrite material.

Magnetic Storage
Magnetic storage refers to the storage

" of data on a magnetized medium.

Magnetic Tape

Magnetic Tape is a sequential access
storage device used for data collection,
backup and archiving.

- =fr— E':.; '5) -
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Mainframe compyterg
Mainframe compulerg are the seoﬁnd
) pﬂ'ﬂﬂﬂ‘ul and e‘tnenmﬂ computers
‘ than supl:a*rcumpma;s‘ Maintrames arg
N, used malnl\f hy: large organjzay; os: T
| _gritical afppilmlmns, typically by data
[} processing such as census, ing ustry
( and consumer statistics, enterprise
. resource planning, and
| transaction processing.
' MAN (Metropolitan Area Network)
A metropolitan area network is a
computer network that usually spans a
| city or in a large metropolitan area.
Medium
. Medium is the physical path that
"1 message uses to travel from source to
| destination.
|® Middie Earth Orbit (MEO)
. Medium or Middle Earth Orbit (MEQ)
" s a satelite system used in
telecommunications. MEO sateliites
orbit the earth between 1,000 and
22300 miles above the earh's
surface.
Memory
Computer memory is a semiconductor
hardware device used to store data or
programs for use in compulers either
.0n permanent or temporary basis.
Memory Address Register
Memory Address Register holds the

2

financial

memory address, lné memaory addregg
from which data will be provided 1o the

data will be sent and then slored.
Memory Buffer Register !'
Memory Buffer Register holds the i
contents of the memory which are to !
be moved from memary to ofher
the memory,
Memory slot
A computer memory slot is a socket o
which the main memory is installed.
Memory Word
A Memory Word is a unit that a
1

S

CPU or will have the address 1o which ‘
components or from components 1o
opening in computer main board in
computer processor is designed lo
handle efficiently.
Mesh topology
in a mesh network topology, each of
the network node, computer and other
devices, are interconnected with one |

another.

Message
Message is the data or information

that is to be communicated.

Micro wave transmission
Micro wave is a wireless transmission

fechnology that travels at high

frequency than radio waves and
provide throughput as 2 wireless
network media.




-

-

Computer Science-XI

Glossar

-
i

L= 30

Microcomputers )
Microcomputers are more commonly
known as personal computers (PCs).
The microcomputer is generally the
smallest and leasl expensive of the
computer family.

Mobile Computing

Mobile Computing is a technology that

allows transmission of data, voice and
video via a computer or any other
. wireless enabled device without having
to be connected to a fixed physical
fink.
Modality
. Modality refers to the minimum
number of limes an instance in ong
entity can be ‘@ssociated with an
instance in the related entity.

Motherboard
Motherboard or main board is _tha

main eircuit board in computer system
that hold main component of the
~ system unit.

N

Network
A network is a collection of
independent computers or nodes that
communicate with each other on a
" ghared network medium.
Network database model
A network database model is similar
to a hierarchical database except that

[~

——

parent record.

Network interface card (NIC)

A network interface card also known
as network interface  controller,
network adapter and LAN adapter is
computer hardware component that
connect & computer 10 a computer
network.

Network layer
Metwork layer allows the data called

packets or datagram to go from one
physical netwdrk 1o another.

Network Topology’
Network Topology refers 1o the

physical layout and connectivity of
computers in a network.

Mon-volatile memory

Non-volatile memory is a permanent
memory that can retain the stored
informalion even when not powered.
Mormalization

Normalization is the process of
organizing data in relational database
in order to minimize duplication of
information (data) and to safeguard the
database against certain anomalies.

Object relational ‘database model add

new objéct storage capabilities to-theé 2

relaional database systems at the
core of modern information systems.

)
‘—_ NOT-FOR-SAL!

| Packet switching is @a network

compuler Scioncg.y)

_nhle.;poriented ﬂﬁtal}ase Madel

object-Oriented databage Model is a

- database model in which information is
s _‘epraseniad in the form of objects as
i used in object-oriented Programming
. Open Source Software :

open Source Software ig computer
software of which source code is algg
available to the user.

1 pperating system

Operating system is a set of programs

~ that manages and coordinates the

hardware of a computer and provides
services fto application software,
programmers and users of computer.

| Optical disk

Optical disk is a flat, usually circular
disc which encodes binary data in the

2 form of pits.

0S| model

0S| model defines a networking
framework for implementing protocols
in seven different layers.

Output devices

Output devices are used to display

| results of processing to the user.

0 | f

Object relational database model

Output Operation

Output Operation is the result, which
comes from the transformation process
or itis the gutcome of the process.

Ig I: P

Packet switching network

Glossnr

communication method in whick the
data get transmitted In blocks,
regardless of type and content, called
packets based on the destination
address in each packet.

Parallel port

A parallel port s a parallal
communication physical interface.
Peer-to-Peer netwark

In peer-to-peer networking there are
no dedicated servers or hierarchy
among the computers.

Peripheral Component Interconnect
{PCl) port

The Peripheral Component

_ Interconnect (PCl) is a computer bus

(an electric pathway) for attaching
hardware device in a computer.
Physical layer

Physical layer is concemed with the
transmission and reception of the
unstructured raw bit stream over a
physical medium.

Ploiters

Plotters are hardcopy output devices.
They are mainly used by architects,
engineers, and others who need to
generate high-precision graphical
output of large sizes on papers.

Port
Apoﬁbsapmﬂieﬂ.ummtm

which a plug or cable is connected.

Power supply s

s S e
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that supplies power 1O the other
components of 8 computer system.

Presentation layer .
Presentation layer converts incoming

and outgoing data from one
presentation format 1o ancther (for
example, from a text stream into &
popup window with the newly arrived
text).
Primary or Main memory
Primary or Main memory holds
instructions and data when a program
is executing.
Printers .
Printers are output devices which are
used to produce output On physical
media such as paper.
Processing Operation
Processing Operation is  the
transformation process to convert the
input into output.
Productivity software
The productivity software is a type of

Protocol -
A protocol 18 & set of rules that

governs data communications,

» Q

L
Query

Query Is used to gather information
based on one or more criteria.

L R

Radio signals

Radio signals are electromagnetic
waves which are used as a medium in
wireless communication.

Radio transceiver

Radio ftransceiver is & wireless
communication device which is used to
send as well as receive data through
radio signals.

Radio wave transmission

Radio wave wireless transmission
distributes radio signals through the air
over long distances such as between
cities, regions, and countries, and

application software that are used 10+ ghor distances such as within an office

produce documents, presentations;
databases, charts and graphs etc.
Program Counter Register

Rrogram Counter is also known as
Instruction Pointer, it is a processor
register that holds either the address of
the instruction. being executed or the
address of the next instruction to be
executed.

or home.

Random Access Memory (RAM)

Random Access Memory (RAM) is the
common type of computer memary. it
is the Read and Write (R/W) memory
of a computer. i
Receiver

Receiver is the device which receives

!

cgmpu’lur SCIoNnce-A|

."-ansmitled message,
pecord/Tuple/Row
pecordTuple/Row is a collection of
related fields treated as a single unit,
peduced Instruction Set Computer
(RISC)

Reduced " Instruction Set Computer
(RISC) is a microprocessor that is
designed to perform a smaller number
of types of computer instructions.

Registers
‘Registers are small memory units.

There are a large number of registers

inside the processor.

Relational Database Model

Relational Database Model uses a
collection of tables to represent both
data and the relationship ameng those
data. Each table has multiple columns
and each column has a unique name.
Relational database schema
Relational database schema is the
tables, columns and relationships that
make up a relational database.

Report

Report is.used for printing information
from database.

Ribbon cable -

A ribbon cable also known a8 multi-
wire planar cable is a cable with many
conducting wires running parallel 10
each other on the same plat plane:

Ring topology

t"“ A fing topology, every node is
W'h’ connected to two other nodes,
forming a ring. Traffic flows through the

enlire I"mg until
destination,
ROM (Read only memory)

ROM (Read only memory) is non
volatile memory, i.e., the information
stored in il, is not lost even if the power
supply goes off.

Router

Router is a device that forwards data
packets across different networks.

I .

SATA (Serial Advanced Technology
Attachment)

SATA (Serial Advanced Technology
Attachment) is a new technology cable
for connecting storage drives lo
computer:

Scanner

Scanner is an input device. It is an

glectronic device that scans printed of
handwritten text documents, images,
or a particular object 1o gonvert them
into a digital file format.

SDRAM
SDRAM (Single Data rate RAM) is @
high speed semiconductor memary.
secondary key
Secondary key
combination of altributes

it meaches its

is an a’ttl"ﬁlﬂB or
that is not @
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primary key and can have duplicate

data. In other worlds secondary key is
used after the identification of the
primary key. !
Secondary memory

Secondary ~memary

auxiliary memory) holds da
programs that may not currently in Use

(also called
ta and

and provides long-term storage.
Select Query

Select Query is a type of database
object that shows information in
datashest view.

Sender

Sender or Transmitier is 8 device that
sends the message.
Sequential access storage
Sequential access is a storage system
where the data is stored and read ina
fixed or linear order.

Serial port i
A serial port is a serial communication

w

.physical interface through which
information transfers in or out one bit
at a time.

Server

Server is a powerful computer that
provides centralized administration of
the network and serves up the
| resources that are available on the
' natmrk;suéhasprhmandmes.
Session layer

Session layer sets up, coordinates,

—————

and terminates conversations,
exchanges, and dialogues between the
applications running on different
stations.

Shareware

Shareware is also called trail-ware
and refers to licensed software that is
delivered to the user without payment
for trial uses with limited functionality
and for a specific peried after which it
expires.

siMmM
A SiMM or single in-fine memory

module is type of old RAM.

Simplex mode
In Simplex mode, the communication

takes(blma in only one direction.

Slot
It is an opening or socket in a

computer main board where a circuit
board or expansion card can be
inserted to add new functionalities to
the computer.

Software :
Computer software is a step by step

set of instructions that directs the
computer what to do and how to do. It
wims the data into information - that
makes a computer useful.

Sound card
Sound card also known as an audio

card is an internal expansion card that.

facilitates the input and output of audio

compuler Seionce-X|

signals to and from a computer

SPECiﬂl purpuse
software

The software thal is designed to
perform a specific task is known as
special purpose application software.
special Purpose Registers
Special Purpose Registers are used 1o
hold the state of a program, They
include program counter, instruction
register, memory address register and
memory buffer registers,
sQL (Structured Query Language)
sQL (Structured Query Language) is
the standard language for relational
database systems.

Star topology
In a star topology all the nodes

(server, workstations, peripherals, elc.)
on the network are connected directly
to a centralized connectivity device
called a hub, switch, or router.
Storage Operation

Storage Operation is the process of
storing the data, information and
instructions, so that the user can retain
and retrieve it whenever required.

Subnet Mask
Subnet Mask indicates the network

portion of an |P address.

Supercompulers
Supercomputers are the most powerful

and the most expensive computers

application

designed or scientific, engineering, ang
business applications, mm,
computers can process billions 1o
trillions of instructions per second.
Switch or Hub

A network switch or hub is a device
thal connecls network nodes 10 a
central location.

Synchronous transmission

In synchronous transmission, large |

volumes of information can be
transmitted block-by-block or word-by- \
word simultaneously.

Syslem software

System software are set of programs \

that operate and control the computer

system.
System Unit
The System Unit is core of a computer

system. Usually itis a rectangular box
with many electronic components that

make the entire sysiem.

I T J
|

Table

A table is & set of columns and rows,
with each column referred to as a field
andaachmwu{atahmismlenﬂtn
as a record.

TCPAP
TGP/IP is an industry standard suite of

protocols designed for local and wide
area networks. :
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Transistor

By 1948, the invention of the transistor
greatly changed the computer's

development.

Transport layer

Transport  layer handles  the
transparent transport of data segments
between network devices.

u

Unguided media

Unguided media also called Wireless
media transports signals without using
any physical conductor between the
two devices mmmunicaﬂng.
Update Query

Update Query is an action query (SQL
statement) that changes a set of
records according to criteria that user
specify.

USB (Universal Serial Bus)

USB (Universal Serial Bus) is a serial
port which provides a fast serial
transmission between devices and

computers.

Utility software

Utility software is a kind of system
software  designed to analyze,

configure, optimize and maintain the
computer.
la v

Video card
A video card also known as 'video

adapter, graphics accelerator card,
display card of graphics card is an
expansion card whose function is to
generate output images to a display
umit. .

Volatile memory _

Volatile memory is computer memory
that requires power (electricity) to
maintain the stored information.

VPN (Virtual Private Network

A virtual private network (VPN) is a
network that wuses a  public
telecommunication  infrastructure o
provide remote offices or individual
users with secure access to their
organization's network.

W

WIMAX

WiMAX is an acronym for "Worldwide
interoperability for Microwave Access”,
wimax technology is a standard based
wireless 130'1110'0‘@} which is used 1o
prouidﬂ Internet  access  and

| multimedia services at very high speed
* o the end user.
| wireless Access Point

Wireless Access Paoint is a device that
both transmits and receives dala

(sometimes referred to as
a transceiver).

Wireless Application  Protocol
(WAP)

WAN (Wide Area Network)

WAN (Wide Area Network) covers
large distance for- communication
between computers.

Web Service Protocol stack

Web Service Protocol stack is a

protocol stack (a stack of computer
networking protocols) that is used to
define, locate, implement, and make
Web services interact with each other.
Wi-Fi

Wi-Fi is short for *wireless fidelity. It is
a popular wireless networking
technology which uses radio waves 10
provide wireless high-speed Internet
and network connections.

e ——

=]
) .

* mobile phones.

The Wireless Application Protocol
(WAP) is an open standard protocol
which provides Internet access to
mohile users of wireless phones and
other wireless devices such as pagers
and personal digital assistants (PDAs).
Wireless communication

Wireless communication is a term

used to describe communications
between two or more devices without
any physical connection.

Wireless Markup Language

Wireless Markup Language is 2
markup language created for devices
that  implement the  Wireless
Application Protocol (WAP), such as

Wireless network
Wireless network is a network setup |
by using radio signal frequency to ||
communicate among computers and I|i
other network devices. \
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