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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, busi.f?ess,
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 soﬂcc_)p y and hardcopy.
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PQIEB 2 In 1694, a German mathematician and
in every walk of life for philos,_cpher. Gottfried Wilhem Von Leibniz
created a Computing machine that could add,
different purposes. The computers arée foun subtract and multiply. Leibniz’s mechanical
players to fighter aircraft and from toys to indus _ multiplier worked by a system of gears and dials.
: The real beginni f i
the life of ma 1 easy and comfortable. _ . ginnings of computers was laid by an
d instructions | English Professor of Mathematics,
Charles Babbage. In 1822 Babbage

proposed a machine to perform

re used
d in many devices from MP3

trial robots. They have made

In today's information age, cc-rnputers a

“A Computer is an electronic device that accepts input data an
with the help of input devices, stores them until needed, processes it and then

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

: : : : differential  equations, called a
Computers are composed of the central processing unit (CPU}, input devices,

Difference Engine. After working on

output devices, primary storage, secondary storage, and communication ‘the Difference Engine for 10 years,
devices. The CPU is the main component of a computer that interprets and Babbage was suddenly inspired to
executes instructions. ; begin work on the first " general-
B [T T e S N S T e e B N ' purpose computer, which he called _ ,
| F’Bbl‘l‘lputlng De_!..i_cff__._, NS _. .the Analytical Engine. Figure 1.3 Analytical Engine -
The term “Computing Device” is used for all such machines that can perform In 1889, an American inventor, Herman Hollerith applied the Jacquard loom

i i ine. His first task was
calculations. These calculations could be very simple, like adding two numbers concept to computing and developed a tabulating machine

z . i . CENSUS.
to very complex, like managing the stock control system for a big shopping to find a faster way to compute the U.S

Vannevar Bush developed a

TR e

mall. Computer is considered to be the fastest computin i r. A ; e o r'_.%
; computing device can perf o P denlce. oy Calculator for solving differential 292000 1 i
: orm or help to perf i : : : : 1
| ti g Wt 3 perform  computations. The equations in 1931. The machine 29850 '!
computing devices can be classified into early and modern computing devices. ]

could solve complex differentials.

' Ty j In 1940, John V. Atanasoff , a
The asdictis: st Smefd et 5,000 e g ™ . professor at Lowa State College
ago in Asia and is sfil in use today, may be
considered the flrst computer. This device allows il -
users to make computations using a system of

sliding beads arranged on a rack.

a. Early Computing devices

B =

EErs

and his graduate student, Clifford
*  Berry, envisioned an All-electronic
computer that applied Boolean Figure 1.4 Tabulating Machine

algebra to computer circuitry.

e W T R
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By 1941 German engineer Konrad
Zuse had developed a computer,
the Za.'to design airplanes and
~ missiles. .. ;
Howard  H. Aiken, a Hanvard
:anginaer working  with  IBM,
sugceecfed in producing an all-
eledmnic calculator by 1944. The
Harvard-IBM Automatic Sequence Coritrolled Calcuialor, or Mark | for short,
was an electronic relay computer. It
used electromagnetic signals to
move mechanical parts. perfform g
basic arithmetic as well as more
complex equations. '
Another computer ~development
was the Electronic Numerical M
Integrator and Computer (ENIAC). .

b. Modern Computing devices
By 1948, the invention of the transistor greatly changed the computer's
| developmeht. The first large-scale machines to take advantage of this
transistor technology were early supercomputers, Stretch by IBM and LARC
by Sperry-Rand. These computers, both developed for atomic energy
laborateries, could handle an enormous amount of data, a capability much in

demand by atomic scientists.
Throughoui the early 1960's, there were a number of commercially successtul
computing devices used in :
business, _ universities, and
government. One important
example was the IBM 1401
computer, which was universally

accepted throughout the industry.
The development of Integrated
Circuits (ICs) in 1958 by Jack Kilby

p Flgure 1.6 Mark 1 Computs had completely revolutionized the E 4 o
It was developed by John P : : Figure 1.8 1BM 1401 Computer : Fn
e HE OP; y resper Eckert and John W, Mauchly. ENIAC was a computing devices in terms of processing speed, memory and peripheral A
o fPOse computer that computed at speed 1,000 times faster than supporting capabilities. .
o : A The Intel 4004 chip, developed in 1971, took the integrated circuit one step %
; 'nfon Neumann designed. the f ; i 1t ; tral essing unit L
i ; i cen roc ; Yy
Electronic  Discrete Variable urther by locating all the components of a computer ( p g ﬁ%

memory, input and output controls) on a single chip.

In 1981, IBM introduced its personal computer (PC) for use in the home, office
¢+ and schools. Computing devices continued their trend toward a smaller size,
woming their way down from desktop to laptop computers to palmtop or tablet
PCs which can fit inside a pocket. Figure 19 shows some modem computing .

fff"" Automatic Computer (EDVAC) in

B . 19845 with a memory to hold both g
B stored program as wel| as data,

10,1951, the UNIVACH (Universy

. Automatic 'Computer], buil by

FIenﬂngton Rand, became

Ly . c devices.
one of the first com 9ure 1.7 unvac.q Compuier

ercial i )
) ly availapyg computer.

— .

e
IR T e e T
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Figure 1.9 Modern Computing devices
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A computer is an electronic machine that accepts data, stores it, processes the
data according to the instructions provided by the user, and fl‘nal'ly 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 perferm four basic operations: input, processing, output, and
storage to carry out any task. The four basic operations of computer are
shown in Figure 1.10. b

anut 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 data from another computer or device.

rocessing Operation: |t js th nvert the inp
P H e fransformation proce L '

; 55 to co

into output. The central Pprocessin i

g unit (CPU :
under the direction of a program, o performs processing tasks

To process the data, the CPU stores the
the computers memory, where it is

Program instructions and the data in
directly accessible for process; ng

e _—'T%_

T e e e o 2 IR e
1.2 | Computer and its Basic Operations |

Unit-1 Overview of Computer System

Computer Science-XI

Storage Operation
i Secondary Storage . |

1 1 1 i
Input : Out,
t SN i put
Operation Primary Storage [ Operation

Central Processing Unit

Processing Operation

Figure1.10 Basic Operations of 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 memaory sticks, etc.

1.1.3 Classification of Computers
Based on physical size, performance and application areas. the computers are
generally classified 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

=
1'. l

/1 x .y

b .
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computer family. Originally, these comp!
users, but nowadays they have become
that, when networked together, can serve mo
Micrcoomputérs in‘clude the following types:

uters wereé gec
powerful tools
re than oné usef.

for many businesses

« Desktop Computers
. Nntebo‘uk Computers :
« Laptop Computers
« Handheld Computers ¢
i. Desktop Computers
A deskiop computer is the most common fype of
micro computer. Many people use desktop
computers at work, home, school, or the library.
They can be small, medium, or large in style.
ii. Notebook Computers
A notebook ocrnputer‘ is designed to provide
mobile computing that offer all the power that -
the mobile users require for work. This is easy to
.carry around and preferred by students and :
business people to meet their assignments and
other necessary tasks. '

Fiaure1.12 Nolebook Comnpuler

ili. Laptop Computers
A laptop is a portable computer tha! 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, they do not need any

. extemal power supply because a rechargeab
contained,

Figuret.13 Laptop Computer

e battery js completely seif-

w of Computer Syster,
—

gned only for individual

e e et e e

&2
"‘T% (;WQ_‘@

iv. Handheld Computers
Handheld computers are a unique 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 palmtop

Computer Science-XI

Figura1.14 Handheld Compuier

computers and are
lightweight. The most popular types of handheld computers include personal

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

b. Mainframe Compuiers
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 oomp;uters have powerful processors and large
memories to process large amounts of data at very high speed, such as
bilions 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 wvolume
websites. Mainly these are used

by Airline companies, government
departments, banks and insurance
companies. Automated Teller
Machine (ATM) is an example of a Fig 1.15 I3M's Z12 Mainframe Computer
mainframe  computer.  Aifine companies ~ use  mainframe
systems for flight scheduling, reservations, ticketing, and meeting a range of
Customer service needs.

5 NOTFORSALE—
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‘ expensive
c. Super Computers i pl o
. uters are the most- powe e o el
SuF"L:Hm-:im [; scientific engineering: a
designed for tific, end
: can process billions
.wide wea

rful an

1‘3!’3
Thege

yrillions of instructions per secong The
to

special effects for MoVies and useq for

lex mathematical calculations. Supercomputws
ex.

computers
usage includes world &
analysis, automobile designing
applications requiring COMP

I

econdary storage as compared fo other typgg o
ia, can perform around 16 thousgy
i rcomputer, Sequola,
computers. IBM's Supe
tillion instructions per second.

uters are used for research and exploration purposes, like NAgy
Theszjs?gomputers for launching space shuttles, controlling them ang fo
uses n
space exploralion purpose.

C

Pi]fflter SCiEnCErXI Uﬁi!"‘ DUEI"VI'QW of Co
without having to be connected to a fixed physical
devices which are used for mab
Laptops, Smartphones,

Mmputer Systam,

link. Mobile Computers are

ile.computing. These devices include portable
Tablet Pc's and Personal Digital Assistants.

4

Figure 1.17 Different types of Meobile computing devices
These devices will have receptor medium that are capable of sensing and
receiving signals. These devices are cenfigured 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 for the

other device to initiate communications. In most cases, it would be a wireless
networlk.

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 to operate from
anywhere. It will incorporate all aspects of wireless communications.

i1 14 { H_a}'d_ware ‘and Software

»

Ccmﬁut_é} l'i.arlt-i\.\r.a.re refers to the physical parts or components of a computer
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

T
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erate the 3 g ; ,
do something & OP7 " nardwarg y P 1-2 COMPUTER SOFTWARE
0 ware forms 8 usable Computing T TIVIET _
d so

gether' in

enable the computer 1
combination of hardware an

to

Hardware and software work ‘ I
ot e ; Machine. A computer needs instruction for doing a job because it is a machine
rovi |
p il and cannot do anything on its own. The instructions given to the computer are

: an
i een hardware .
Difference betw Software done .with the help of a program which is written in a o 500 il
by . ions that o= language and the set of : .

the physical | Set of instructions  that €nabjg guag Set of such computer instructions (programs) are called

1 | Hardware refers t0 p :
components of the computer
required fo store and execute the

s : . . ;

digital devices and comp t!fSteml Computer software is set of instructions that direct the .computer what to do
: u :

®1S 4y and how to do. It turns the data into information that makes computer a useful.

user to interact with the Computer software.

1.2.1 Types of Software .
The computer software are broadly divided into two categories,
software. : a. System Software
Itis logical in nature. . b. Application Software

a. System Software

2 | ltis physical in nature.

3 | Hardware understands only Binary | Software  tells the Hardware
Data or digits i.e. Os and 1s in the | everything in the form of Binary
form of voltage pulses Data or digits i.e. 0s and 1s only.

System software are set of progran';s 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.

4 | Types: Input, storage, - processing, | Types: System  software ané * Supports the execution of other application software.

output and communication devices, Application software. * Monitors the efficient use of various hardware resources.
* Communicate with and controls the operation of peripheral devices.

5 |Hardware starts fungior————t _
Tma? starts functioning “once Software includes the programs thd Operating system, device drivers and language processors are some
l > ey, un on the hardware, such & examples of System software.

Microsoft XP is the software tha[_' b. Application Software B
makes the computer functional. ;’ Application software is a type of software that can be used for a variety f’f
Software faults are logical. . tasks. It is not limited fo one particular function. It helps to solve problems in
ogJ,' the real world. Examples include enterprise software, accountiqg software,

Examples: Windows, Word, EX _
M ¢ n office syj i ; )
games, graphic pro grams andm _. Suites, graphics software, and .T'l?f“(;la players

. B —— -




11 A 'y 3 MR A '-.gl .

e e+ IR TR S TR b O

Computer Science-XI Unit-1 Overview
§ =l of Co
Cnmputef SL‘.'lBI‘iCB'xl -hh""-\-\.,_‘_\h: o T s i e mp"it.‘i’-sv%lﬂm
i t

!

1

Ili

]

i

!

i

i

]

[

]

1

f

|

)

e —

d. Language Processor =
Language processor or translator is a type of system software that translates 5
source program (other than machine language) into object program (Machine
language).

R e et -
System software falls into following categories.
a. Operating System
b. Device Driver
c. Utility Software
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. Withoutloperating system a computer
o cannot do anything useful.
* Some common examples of operating systems include Windows, Macintosh
' ,Operating System, UNIX, Linux, 0S/2, and DOS.

There are three types of language processors.

© i« Interpreter

-A Ianguagg processor that translates 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 converts one program statement inte machine language, executes i,
and then proceeds to the next statement. Examples of languages that use
interpreters include BASIC, LISP, Smalltalk, PHP and PERL.

ii. Compiler
Compiler is a program that translates source code (written by programmer in a

& b. Device Driver ; high-level language e.g., C++) into a set of machine-language instructions that
w . A device driver is a program that controls a particular type of device that is | can be understood by a digital computer's CPU. Compilers are very large
%‘zﬂ attached to the computer. Without driver, a hardware device would not be able * ; T programs, with error-checking and other abilities. Examples of languages that
i to work with the computer. There are device drivers for printers, monitors, CD- F use compilers include COBOL, FORTRAN, C/C++, JAVA., etc.

1: ROM drives, diskette drives, etc. When we buy an operating system, many X iii. Assembler

|
; | device drivers are built into the product. However, if we later buy a new type of
|

1 An a bler i ich i
el it s aneieiing Eyetin dd nk N ssembler is a translator which is used to convert an assembly language

we will have to install the ¢ " program into a machine-language program for later execution. Assembly

1 new device driver. :
o language is also called a Symbolic language.
55 1 c. Utility Software : e e
| X ; ] : 2 - ) 3 Bt S o
o Utility software is a kind of system software designed to angj z b, i ’?'3 Types Oprp |l!:_aﬂ9_lfl- Softy an R
1 optimize and maintain the com i ¥z6,. configure, ' :

Apincﬁﬁon software includes a vériety of péé-raﬁs‘1h31 can be subdivided into
general-purpose and customized categories.
a. General Purpose Application Software

General-purpose applitations software are programs that perform common
information processing jobs for end users. These are called packages or

, : i
I /]

S on how the computer’

: of the operating s ki

. e ystems ¢ i

installed utilities, Examples of utility software are Digi g;‘:;;:h st:\feral I:;:-:'Ir_.g.
entation, Disk

®
* . -,
"]

Cleaner, Backup, Antivirug efe.

L=
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commercial software. A single software ca:jH I:]?saﬂ
tasks. By using such software a user can fuli

plle; ;o a wide variety of

or her general needs. These

are divided into the following main categories.
i.  Productivity Software
ii. Business Software
iii. Entertainment Software

v. Education Software

ial P ized Applica
Purpose or customiz | ‘

P p a specific task is known as special
Iso called Custom software. The

tion Software

The software that is designed 1o pf.-rk_:rm
purpose application software. This is & 80, § e
Software can perform only one task for which it has been

i and
software for the tasks of a large organization may be extremely complex

s a lot of time to develop. . s .
t::f example, Software to process inventory control, software to maintain Bank

Accounts, 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, charts and graphs.
Some common types of productivity software are: ;
Database Software: This software allows creating a database and to retrieve,
manipulate, and update the data that we store in the database. e.g. MySQL,
Microsoft SQL Server and Oracle.

Multimedia Software: They allow the users to create -and play audio and
video media. They are capable of playing media files. Examples of this type of
software include Real Player and Media Player,

Word processors: Word processin

format text documents . The most Popular examples of this type of software
are MS-Word, WordPad and Notepad '

9 software is used to create, edit, and

—
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Spreadsheet Software: Spreadsheet software are used to work with numbers

and formulae. User enters numbers in the grid of rows and columns on the

worksheet and computer 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, re

] ports, and slideshows. It allows to combine both text
and graphics in a single document. Microsoft PowerPoint is the best example
of presentation software.

ii. Business Software

Any software that helps business to 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.

fii. 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 teadhing 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 aimplane 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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: i Learning (CAL
software. ke aorrins N T W Computer Aided g (CAL)
Computer Aide

: ter-based packages, which aim to provide lntera:twe
covers a range of computer- ; e eites i oS
: i ific subject area. !
: : by 0,8, Bpocte: 2, B ications developed
msulttc:!z:te:s::dyexpensive commercial packages to applicatio ped
sophisti
individuals. a
= can use audio video software aids through comp}lter to preParQ
e They can use Power Pgint to prepare electronic presentations
iy Aol ic | ntations can be displayed on
about their lectures. These electronic presel

" multimedia projectors in class rooms. .

. Lid 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 etc.

b. Open Source Software

Computer software of which source code is also available to the user. Its
license allows the user to study, change, improve and at a time also 10
distribute the software. Such software are often developed in a - public,
collaborative manner. Example Includes LINUX operating system.

"< c. Shareware '
Shareware is also called trial

: "Ware and refers to licensed software that is
dal‘wgred to the user without ¢

Payment for trial uses with limited functionality

AL
R
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and for a specific period after which it expires. Such software are developed

for the purpose that the user becomes used to it and to knows that whether i
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.

1.2.5 Firmware . .
Itis a term often used for fhe'fixed, small programs embeded in hardware that
control 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-

functions. Users can not change such software by their own.
> 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

level
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a. Input devices

' t are used to enter or
Input devices are the external hardware J:omW"B"le;':chessing. Exsingiss
accept data and instructions into computer meranouch =t L T
include: Keyboard, Mouse, Track ball, Joy stick,

Scanner.

b. Output devices .
Output devices are used to give results of processl

i i i kers.
include: Monitors, Printers, Plotters, Spea .
Some types 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 to the computer using a tuuch_screen.

ng to the user. Examples

¢. 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 Lagic Unit
(ALU).The CU is responsible for controlling
the overall activities of the computer
system while the ALU performs two types
of operations i.e. the Arithmetic operations
such as addition, subtraction multiplication, division,
operations such as comparison like greater

Figure 1.18 CPU

etc. and Logical
than, smaller than, equal to.

d. Memory
Computer memory is a semiconducto,

programs for use in computers ejther
or program in computer is repr

r hardware device used to store data or
on permanent or temporary basis. Data

esented as binary code, wri m of
Os and 1s. Each binary digit (or *bit*) has bi- i AR

stable capability to represent 0 for

‘memory.

]

Lamy  is
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1.3.1 InpuT DEVICES

The following are some important types of input devices.

a. Keyhoard

.Keyboajrd i% the most commonly used input device to enter data and
instructions into the Computer directly. Keyboards are almost compulsory part

of every computer 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 different groups.

't e

LEE R ET P el
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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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i. Mouse

i i ore
Mouse is an input device with two or m

buttons used to open and close files, na'fiigate
the screen or web sites. It is very user-friendly
device. As we move the mouse, the mouse
pointer (the little arrow on the screen) moves

in the same direction. It controls the mqtion of e s
inter on screen. A mouse has two or three buttons ca .
pointer :

i [ has
Middle button. Buttons are used fo perform different functions. Old mouse ,
I bber or m;alai ball inside its body.-Mouse is rolled over & flat surface called
a m ; - - n
pad. The movement of ball is detected by internal circuits of mouse.
digital signals, which are sent to

e =

Figure 1.20 Mouse

mouse

ircui i t into
These circuits convert this movemen b
computer. The optical mouse uses an LED to detect changes in movement by
scanning a surface. A laser mouse is a type of mouse that uses a laser beam
rather than a ball to track the movement of the user's hand. Mouse is used in
many graphical applications.

il. Trackball

Track Ball is a pointing input device. This is
like an upside-down mouse where the users
roll the wheel in the direction they want the
pointer to go. They are often used with video
games and information kiosks. A tracker ball
(or trackball) is an altemative to a mouse. It
works in the same way as a mouse except that
the ball is on top. This ball i moved by fin
accordingly on screen. Tracker balls are
space for a mouse as in portable com

Figure 1.21 Trackball

gers or thumb and the pointer moves

used mainly when there is not enough
puters or laptops.

=
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iii. Joystick
A_ ;cy.strck IS an input device consisting of a
Ska gtuated On a base and reports its angle or
direction to the device. |t has one or more push-

buttons whose state can also be read by the
computer. Joysticks are oft

en used to control
video games, _

iv. Touch Screen

A Touch screen is an electronic visual display
that can detect the presence and location of a
touch within the display area with the help of
pressure sensitive sensors. It can be tcuo..hed
with a finger or stylus (also called a pointing
stick). It is used as mobile screens, in airports
and large shopping malls to guide people.

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 but with greater
Positional accuracy. A light pen can only work
with any CRT-based display.

vi. Touchpad

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

N

o
r-
b ¢l
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Figure 1.24 Light Pen

Figure 1.25 Touchpad
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user's fingers to a relative position on screen. /'
They are commonly used in laptop o I

e —
- —

computers. They can also be found on PDAs. |
: - ¥, .

c. Microphone : : //

i ] ic, is a voice s e

A microphone, also called a mic, o, .
inglt “Geiog: ;110w SPE{:W sensor. e Figure 1.26 Microphone Figure 1,2
converts sound into an electrical signal- R i A 8 (2) Document Scanner Figure 1.28 (b) 3D Scanner

i in many applicati ' 1 -bed Sca
Microphones are used in y applications such as telephones, tape . Flatbed Scannas

A flatbed scanner has g
illuminates the pane, and a moving optical arra
in CCD (Charged Couple Display) sn:anningy :
Images to be scanned are placed face down or;

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 mabile

glass pane, under which there js 5 bright light which

the glass. The sensor array and light source
. mo\fe across the pane, reading the entire area
An image is therefore visible to the detector only

. phones to vehicles. Figure 1.27 Digital Cameras | - because of the light it reflects.
e. Scanner fii. Optical Scanner
Scanner is an input device. It is an electronic device that scans printed or Op_tlilcai Scanner uses optical light to read text
T : { or ; .
handwritten text documents, images, or a particular object to convert them into llustrations printed on Paper and translate

the information by digitizing an image, dividing

tinto a grid of boxes. The resulting matrix of

Scanner. The document scanners are dragged across the surace of the = ° Programs
image to be scanned and requires a steady hand, .

The 3D N ., L Magneti : .
L) scanners are used for producing three-dimensional models of objects g ¢ cards/devices based systems

a digital file format. The following are some common types of scanners.
i. Handheld Scanners

7 Magneti .
and are expensive than. document scanners, These so ik H g _Etlc. Cards/devices based systems are widely used b i
industrial design, digital manufacturin s anners are use m'”ganlzatlons to provide both convenience and security. H el bl
9 and medical applications. oM access, credit card comp V. hiatals gs theen for

r anies use them for handling purchases, ang

l
|
Figure 1:30 Optical Scanner ’
|
|
[



ter System

jt-1 Overview of Compu

Computer Science-X|

Uni

J

and electronic

rds for both puilding access

college campuses use magnetic ¢a -+ of magnetic cartis!
payments. The following are some common typ

nition (MICR) ,
i. Magnetic Ink Character Recod ial magnetic ink into the

> i in a ; .
ds characters printed | i d information
oo is yrs?hme :E:in users of MICR aré banks. They LS® ;i 1E::::!Shed Figure
?:::lp:h;ues into their computers s0 that the Cheqlfes :::ER
n L

1.31 shows some information stored on a cheque using

[gowepoqa 2 983 35 5L® BS

Figure 1.31 Magnetic Ink Characters

ii. Magnetic Stripe Card
Magnetic stripes are built into many plastic
cards such as credit cards. The strip can
contain up to 60 characters (numbers or
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

Figure 1.32 Magnetic Stripe Card .

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
some liquids.

fii. Smart card
A smart card contains a small RAM
chip. When the card is put into a Smart
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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It is more - £EX . f . . .
secure than Magnetic stripes though more expensi
I
produce., 9 P e to

stripe.

A new generati i
: generation of smart cards is now appearing which contain a small
mlcl_'oprocesmr as well as memory.

8 mia ] & R . bl s
1.3.2 ' oUTPUT DEVICES Eat s

Output devices are Computer hardware which are used to communicate the

results of data processing carried out by the computer to the users. The

following are different types of output devices

a. MONITORS

A moni i i i
onitor 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 monitor

R : i .
esolution: 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 time.

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.




- e ?,. ,A

ter System
; iew of Compu
Unit-1 Overvie

Computer Science-X|

i. Cathode Ray Tubes (CRT)
Monitors .

CRT monitors - are similar to lhff m?::de

television sets because they contain Ca )

Ray Tube. The Cathode Ray Tube (CRT) i ;
vacuum tube containing an electron g?nctertzn

a phosphors coated screen. The ele |

gun, fires a beam of electrons which falls %
repeatedly on the phosphors coated screen s s e
econd. In color CRT monitors there are lhvree i e Atk
3 : toms are in three different colors i.e. Red, : 5 s
RS produced by the combinations of these three colors.
Other colors are !

Figure 1.34 CRT Moniter

it glows for a fraction of a

ii. Ligquid crystal display (LCD)
Monitors

light weight monitor. It contains a substance

called liquid crystal between two sheets.

The molecules of this substance are lined Figure 1.35 CRT Moniter

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 1o produce output on physical
media such as paper. The output produced by printers is called hardcopy

output. Printers are divided into the following two categories.

Computer Science-X| Unit-1 Overview of Computer Sy

Liquid Crystal Display (LCD) is a thin and ] - |
L*_.- :

. Impact Printers

il Non-lmpaet Printers

" 4 I.-i'i=1'l"El';<
An Impact printer Creates an image by pressing an inked ribbon against the
Paper, using pins or hammers to shape the image. It works like a typewriter,
which uses g

» Tesulting in a printed character. Common
types of impact printers are 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 to identify which
character is to be printed and the printing
head prints dots on the paper.

Figure 1,36 Dot Matrix Printer

Dot-matrix printers vary in terms of speed and the number of pins they have,
The number of Pins, which can vary between
9 fo 24, determines the quality of the print
job. 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

stem

e —
e -
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r each column passes the print
the rear, which presses the R:?ec:
the desired character to be printe

high speed. As the desired character fo
position, a hammer strikes the paper from
against the ribbon and the drum, causing
on the continuous paper. A full set of ham
of output) and a half set of hammers delivers

Chain Printer
A chain printer uses a printing
mechanism that uses character
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
that position hits the paper into the
ribbon against the character in the

mers delivers ( 600 lines-per-minute
(300 LPM). -

Figure 1.38 Chaln Printer mechanism
chain.
This printer is not commonly found around microcomputers, because it is a

very expensive, high-speed machine designed originally for mainframes and
minicomputers.

li. MNon-impact printers

Non-impact printers print characters and graphics on the paper with Lase or
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 inkiet and Laser printers are common
types of non-impact printers.

Inkjet or Laser jet Printer

Inkjet or Laser jet Printer

is the most popular pri : :
onto a page to create an P o Printer. It sprays tiny drops of ink

image. This is achieved by using magnetized plates

LL RS T
ek LD

Com i -
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which direct the jnk's path onto the paper in
the desireq pattern. Ink

-jet printers are ‘

capable of Producing high quality print which T T
almost matches the Quality of a laser printer. ' ' ‘#
A typical ink-jet printer has a resolution of q |
300 to 600 dots per inch (dpi). Do

Laser Printer Figure 1.39 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

very fast and produce very high-quality print.

Laser printers are sometimes called page

St Figure 1.40 Laser Printer
printers,

Dng of the important characteristics of laser printers is their resolution. The
available resolutions range from 300 dpi to 1200 dpi.

c. PLOTTERS
Plotrers are hardcopy output devices. The
engineers, and others who need to
generate high-precision graphical output of
large sizes on papers. Plotters are more
expensive than printers.

y are mainly used by architects,

i.  Drum Plotter
In the drum plotter the paper, on which the
design has to be made is placed over the

|
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nd ‘anii-clc-t:kwise direction. The

ea
drum, which can rotate in both clockwis of the drum the pens

nng rﬂtatlﬂn

. Du
drawing pens are mounted on the drum the paper. The advantage

; on

move left and right and create the desired "-na?:, -
tis al

of drum plotter is that the length of the plo

the image depends on the width of the drum. .

t unlimited and the width of

ii. Flatbed Plotter
A flatbed plotter plots a design on a sheell
insucha way that the sheet is spread anjd
fixed over a rectangular flatbed table. In
such plotters the pen holding mechanism is
designed to provide all types of motions
under the computer control, necessary to
draw a design or graph. Most flatbed

I Figure 1.42 Flatbed Plotier
plotters have one or more pens of different 9

~ colors and width..

d. Speakers

Speakers and headphones are the audio
output devices. These.devicEs have an
internal amplifier and are connected to a
'swnd card in the system unit. The sound
card is used to capture as well as playback

recorded sound. Laptops come with
integrated speakers.

Computer Scrence-).'l |
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3.3 Difference bet;wéén Sdft_-copy and Hard | Copy | )

T e —

Hard Copy

I | The output which ig stored in g
memory and displayed on the
screen is called Soft Copy

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

Itis edsy to madify and correct.
An

Itis hard to modify and correct.

electronics medium g

required to read out “softcopy
. output.

No electronics medium is required
to read out hard copy output. '

Soft copy is intangible

Hard copy is tangible.

Soft Copy is electronlcfdlgntal
version of a document.

Hard copy is a physical version of !
a document printed on paper.

6 | Soft copy can be transmitted | Hard copy can only be transmitted '
electrically to any place. physically from one place to the ;
|

L4 other,
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SUMMARY

t data with the help of input

evice that accepts inpU put as a

« A Computer is an electronic d it and then displays the out

devices, stores it until needed, Iprooesses
result with the help of output de\rjces. o g nchineS hat can perform
e The term “Computing Device” is used fo
calculations.
ago
The abacus, which emargedfaiabit:ut ri.;ﬂgryeafs g
i the first col .
today.maybeoonsﬁen:ed s
« By 1948, the invention of the trans
development. .
« Processing operation is the transformation
Storage operation is the process of storing the data or |f|[01'mat|c-n or instructions,
so that the user can retain and refrieve it whenever required. -
Microcomputers are more commonly known as personal cc:mpulers (PCs). The
microcomputer is generally the smallest and least expensive of the computer
family. . £ o
» Mainirame computers are the second powerful and expensnr.e c‘omputers .t.a
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.
Supercomputers are the most powerful and the most expensive computers
designed for scientific, engineering, and business applications. These computers
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 to a fixed physical link.

~« Computer hardware refers to the physical parts or

such as monitor, keyboard, Computer datg storag
memory, motherboard and chips.

in Asia and is stil in use
.

anged the computer's

process lo conver the input into

components of a computer
e, hard disk, mouse, CPU,

Unit-1 Overview 9 ———==—=—mee
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* Computer software isastepb

what to do ang how to
computer usefy),

y step set of instructions that directs the computer

e System software are set of

rograms t
iy programs that operate and control the computer

* Application software is a type of software that can be used for a variety of tasks
according to the user requirements.

. rcl‘n:l:ejraung System is a set of programs that manages and coordinates the

ardware of g computer and provides services to application software,
programmers and users of computer.

* A device driver is a pro

gram that controls a particular type of device that i
attached to the.computer. typ at is

= Utility software is a kind of system software
optimize and maintain the computer.
* Language processor or translator is a

" source program (other than machine
language).

designed to analyze, configure,

lype of system software that translates a
language) into object program (Machine

. }aeneraltpurpcse applications software are programs that perform common
information processing jobs for end users.

* The software that is designed
purpose application software.

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

Llceqsed or Proprietary Software is 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 under exclusive
legal right of the copyright holder.

to perform a specific task is known as special

* Open Source Software is computer software of which source code is also
available to the user.

*/ Shareware is also called trial-ware and refers to licensed software that is

delivered to the user without payment for trial uses with limited functionality and
for a specific period after which it expires,

do. It turns the data into information - that makes a
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mbedded in
‘ erm often used for the fixed, small programs &
* Firmware is a term r . -

i ronic devices.
o i onents that are used to enter or

‘ comp : i
« Input devices are the external hardware ry for processing.

i i ter memo
accept data and instructions into compu

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

a main hardware of every computer system. [t

« CPU (Central Processing Unit) is th unit (CU) and Arithmetic Logic Unit (ALU).

consists of two parts i.e. the Control

s for use in
Computer memory is a hardware device used to 'stnrs data or program :
: s.
computers either on permanent or temporary basi

i ic device that scans printed or
input device. It is an eber:'trn_rn : .
; ﬁ::e:t; ;r:::t dscuments images, or a particular object to convert them into a
M s i L

. digital file format. | L
= Printers are oulput devices which are used to produce output on physical media
such as paper. :
i inly used by architects, :
Plotters are hardcopy output devices. They 'f':re mal.n. . : |
g engineers, and others who need to generate high-precision graphical output of
large sizes on papers.
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Unit-1 Overview of Compuler System

__EXERCISE )

Q1. Select the best choice for the following MCQs.
i.  Which of the followin
A, Difference Engine

C. Tabulating Machine

g device is considered to be the first computer?
B. ABACUS
C. Mark 1

Which of the following is the process of storing the data, information’

and instructions?
A. Input operation

B. Processing operation
C. Output operation

C. Storage operation
——  computers are the second

computers than Supercomputers,
A. Microcomputers

powerful and expensive

B. Mini computers
C. Mainframe computers

C. Laptops
iv.  Which of the following software are set of programs that operate and
control the computer system? ' =
A. Freeware _ B. Shareware
C. System Software D. Application Software
——— _isnotaportable computer.
A. Laptop B. PDA
C. Notebook D. Mainframe

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

A. Operating System B. Device Driver

C. Utility Software

D. Language Processor

e —

-
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. imize and maintain the —¥
; . 2 nfigure, optimize Xi.  The di
Q. Vil Which software is used to analyze, €0 il he‘d‘smnce between the pixels on the monitor is called
AN computer? " ; | A. Size : {
B. Device Driver c y B. Resolution {
; A. Operating System : = - Dot Pitch D. Refresh Rate CM’ )
: cessor Xiv. : !
;’é:\ C. Utility Software D. Language Pro . Ihe Outout produced by printers is called ; i
> g i . Hardcopy o e B k.
viil translates a high level language program line-by-line. C. Plain oﬁt;utu o 8. Softcopy output 1) L¢ I
- B. Compiler XV. - i D. Rough output A |
RS ; T_‘____‘ finter creates an image by pressing an inked '
C. Assembler D. Processor : LOH against the paper. [
: : : i - Laser jet Print
. Which of the following is not an input device? J er
ix hich of the following . La5ee Prilkor B. Plotter

A. Mouse i B. Scanner D. Dot-Matrix Printer

_ L
C. Digital Camera D. Speaker e Q 0‘1\6 ,{] : {Z\JU(\L'
\ ,yﬁ)
¥

x. Which software is delivered to the user without payment for trial uses

with limited functionality and for a specific period of time? 2. Give short answers to the following questions. I
A. G:BH source B. Firmware e i.  Whatis a Computer2 "
53. Shareware D. Freeware ; i.  Whatis processing operation? k

Xi. . is a term often used for the fixed, small programs that ""- Show basic operations of a computer with the help of a block diagram F
control various electronic devices, V. Whatis a notebook computer? :
A. Open source B. Firmware v.  State five differences between harclw;vare and software
C. Shareware D. Freeware Vi. Differentiate between an Interpreter and a compiler.

e 7 ‘ﬂ'i. 3 4 L l

Xii.  The number of pixels (or dots) per square inch area of A Hf:nw Application software help Users? .
called : _ ma ) Vill- - Differentiate between shareware and freeware,
A. Size IX.~ What s Licensed Software?

B. Resﬂ!uﬁﬂn X

C. Dot Pitch N - What is firmware?

D. Refresh Rat 0 |-\
. : <;’_,,.L bl
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‘ jons.
Q3. Give detailed answers to the following quest

omputing
i What are computing devices? Explain early and modern comp

devices.
i. Explain different classifications of computers. Y
iii. Whatis software? Explain its two main types W'f“ i LT,
iv.” Explain different types of General Purpose Application .
v.  Write short note on any five input devices. .
vi. What is output? Briefly explain softcopy oul,ou'f 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.

A

I Aflrtho complation o Unic, i sns w5 e
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il

define bit, byte, memory word and memory units.

explain the difference between chip memory and magnetic
memory. .

differentiate between volatile and non-volatile memory,

explain internal 'pmcessor_' memory, ram and rom, and their fypes.
explain secondary storage devices.

explain the difference between sequential access and direct |
access. '

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

describe flash memory and memory cards with advantages and |
disadvantages, ' ' : "
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Computer-memory is one of the imp‘ortémha?ding e for hatuslions and
lectronic ho
every computer system. It is the e e S
dat:r which can be accessed by computer. Computer memory 's_ s
data or programs on a temporary or permanent basis for use |.n ; o
; imeiti own,
From the moment user turn the computer on until the time it is shut sl
£ i is some
CPU of the computer is constantly using memory. Memory ﬁ|ar -
disﬁnguished from storage, or the physical medium that holds the rnucl g
amounts of data for later use.
Computer memory is divided into two main types.
. = Primary or Main or Internal Memory o T
= Secondary or Auxiliary or Backing Storage Memory .

7
u

compulsory components of

Primary or Main nisrnory holds instructions and data when a program is
executed, while secondary memory (also called auxiliary memory) holds data

a. Bit-
b. Byte

¢. Memory Word

a. Bit ]
A bit or binary digit is the basic unit of information
smallest amount of memory a computer can recognize. A bit can hold only one
Stitio vamfes, either ‘0" or "1, It is algo applied to a ynit of computer memory
cmrasp?ndmg to the -ability to store the result of a choice between two
alternatives. Computers epresent information. binary code, written as

it

In computing. A bit is the

- Mmost nearest number near thousand is 2°

-
N T
Ky i e, . f __...--""_' —_— —_— il i [ f
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sequences of 0s anqg 1g Each bina
physical system that ¢cap, be in either

Unit-2 Computer Memory

ry digit (or “bit") may be stored by any
of two stable states, to represent 0 and 1.
Such a system is called bi-stahle.

In computers many bits are combined
together to hold more information. For example, eight bits make up a byte,
which can hold up to 25 characters.

b. Byte

In most computer systems, a byte is a unit of data that is eight bits long. A .
byte is the unit most computers use to represent a character such as an
alphabet, a number, or a special symbol, For example A, h, 6, 4, #, @, *, etc.

.Computer storage is measured in byte multiples. For example, a 500 Gigabyte
(GB) hard drive holds 500 billiorl bytes of data.

— e —

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

=1024. It is commonly abbreviated
as KB (for Kilo Bytes).

Megabyte: Mega means one Million (2® = 1048576). It is commonly
abbreviated as MB. 1MB = 1024 KB

Gigabyte: The prefix Giga means 2*. The unit symbol for the Gigabyte is GB.

1GB = 1024 MB

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

C. Memory Word

A word is a term for the natural unit of data used by a particular computer
design. A word is 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
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i isti ter a
an important characteristic of compu : g%
usually have a word size of 16, 32 or 64 bils. A computel

i . ssor at
word size can transfer more bits into the .mlcroprcr:cecompmer.
processing and this improves the processing speed of the

mputers
itecture. Modern comp\

rchite that has a bigger
at a time for

e T
S = O A

" i

ain emury or Primary memory is the part of the cumputer that t;o:t;sscti:::
and instructions for processing. Computer internal i e.0ea
data that is used by the system at startup and to run various type§ of programs
such as the operating system. Typically, internal memory is contained on smellll
micro;:hips that are - either attached or connected to _the computer's
motherboard. Computer memory can range from a couple of megabytes", to
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
- in the main memory first and then it is executed. CPU gets programs from the
main memory for processing.

e T 4

AlIE 1Y

as for as its manufacturing is concemned, is divided into
i.e. Chip memory and Magnetic memory.

Computer memory,
two types,

a. Chip memory
Chip or microchip is a small piece of
semi-conducting  material (usually
silicon). “ A small circuit called |C
(Integrated Circuit) is embedgeg init. A

Figure 2.1 A chip
nts (transistors). It is

Computer Scien-::e»xl
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2 , in some special cases, a sapphira)
wafer, which is first gyt 4 size and then etched with circuits and electronic
. devices. It uses meta).q

3 Xide semiconductor technology. The current stage of
microchip is k_ﬂown as Very Large-Scale Integration (VLSI).

automobiles, home appliances
shows a chip memory.

b. Magnetic memory

Magnetic core memory was the most widely used form of digital computer
memory from its birth in the early 1950s until the era of Chip memory began in

the early 1970s. Aside from being extremely reliable, magnetic core memory is
an appealing technology because it is based

fing of magnetic material, stores one bit by th
magnetic core is a ring of ferrite material. It
either clockwise or anti-clockwise about its a
Can be magnetized, We can then
memory by letting these two
Provides non
its data,

& direction of its magnetization. A
can be permanently magnetized
Xis just as a vertical bar magnet
turn a magnetic core into a bit of digital
magnetization states correspond to 0 and 1. It

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

Itis a System of storing information through the alignment of small grains in g
Magnetic materia). Once the grains have been aligned by an external magnetic
field, the information remains stored for long periods of time. This type of

ers as well as in magnetic tape.
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Figure 2.2 shows how data is stored on the 3 Y Main or Primary memory is classified into three types.

j ) a. Internal Processor memory
b. RAM

c. ROM

medium.

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 memory
| ‘ iil. Hegisters

Figure 2.2 Magnetic memory storage mechanism

g e ,m_—_--":-'- + Cache lies  in between the CPU and main memoary while registers are |
- W Py e eey = T £ ; i . ; ; : - :
~voiatl '...-..: ﬂotatilem f_n!?w A ' associated with the arithmetic logic units.

n the ‘asis of retention of data, can be divided intoltwo types i.e.

Memory, o

: : i. Cache Memory
volatile and non-volatile memory. | - .
a. Volatile memory ; N Cache (pronounced as cash) memory is extremely fast Static RAM (SRAM)

L& _ - : that is built into a ¢ ter' tr. ' it (CPU), or located next to
Volatile memory is computer memory that requires power (electricity) to ‘ : into a fJ"_"F'U ers central processing unit (CPU) oT ca d ext
maintain the stored information. Volatile memory retains the information as 't on a separate chip. The CPU uses cache memory to store instructions that E
long as power supply remains on, but when power supply goes off or _ are repeatedly required to run programs, improving overall system speed. This

interrupted, the stored data is lost. It is also known as temporary memory. l memory is mainly used to store some active portion of main memory (RAM).
Examples of such memory are RAM (Random access memory) and Registers.

When any information is required by the processor, first it will look up in the
, b. Non-Volatile memory

| cache memory, and if it is not available in the cache then it will fetch it from the
Non-volatile memory is a permanent Mmemory that can retain the stored

/ RAM. Figure 2.3 shows cache memory interface in the computer. There are
information even if Power supply is off. £

: Xamples of non-volatile memory . . three levels of cache memory.
include ROM (Read-only memory), flash memory, magnetic stc;rage devices ' :
(e.g. hard disks and i . bk * L1 (Level 1) Cache
.g. and magnetic tape), optical disks, and blue-ray disk. Non- ° L2 : A
volatile memory is typicall used f : ] Level 2) Cache
for futiire use. o Or secondary Storage, or long-term storage

* L3 (Level 3) Cache
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cache core. It
wvel 1 cache is built into the actual processor

It is directl
eed as the CPU.
lemory, which operates at the same sp sor needs 10

the proces
y the computer's processor and holds data that est to the CPU but very
;xecute instructions. It is the fastest memory and clos

- 64 or 128 Kbytes).
sxpensive and small in size (typically 8, 18, 20, 32,

is a piece of high‘speed
y accessed

S the system's main memory (RAM), which
' i tion from the
Level 2 cache pulls informal

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

L1 Caches)

L1 Caches

L1 Caches

L2 Cache L2 Cache @B L2 Cache

Figure 2.3 Cache memory interface

L3 cache

Level 3 cache is specialized memory that works hand-in-hand with 1.1 and L2
cache to improve computer performance. L3 cache is

the biggest cache

s G A T U

[ e o T
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:memory that caters g the needs of th

€ microprocessor by anticipating data
requests so that

Processing instructions are provided without delay. L3 cache

is faster than rangom access memory (RAM),
bottlenecks in Performance. :

CPU first loaks for the instructions in L1 cache, then it checks L2 and L3 cache

respectively. L3 cache ¢an be far larger than L1 and L2, and even though it is
slower, it is still faster than RaM.

The architecture for Multi-level cache ¢
are commonly incorporated into the
built into the matherboard,

and is designed to prevent

ontinues to evolve, L1 and L2 caches
CPU while L3 cache has rypical!:,-_r been

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

Registers

. Registers are small memory units. There are a large number of registers inside

the processor. There function is to temporarily store binary information ang
Pass it to the other parts of the processor or main memory during the
execution of Program instructions. Some commonly used registers inside the
micmpmcessars are accumulator, instruction register, program counter and
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 fasteriis 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
System status indicators (carry digits, overflow),

Instruction register (IR), contain
Processeqd.

S the current instruction being -
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contains the address

« Program counter {PC},

. process. . o
« .Buffer register, temporarily st

b. RAM (Random Access Memory)
, i e
Random Access Memory (RAM) is the common TYPuter
m
e e memc'w ?f . iTOFIzM' is a volatile memory; it
- and read information rom it.

ssed as long as power is on and

ores data from the memory- .

of computer memory. ltis
The User can write

‘information to it
rmation written 10 it can be acce

means info _ e
| hen the power is off, it cannot be accessed. RAM holds data and p q
| w :
l. i ons temporarily until the CPU needs them,, |
i R s the individual storagé cells which can each

In RAM, transistors make up
“ramember” an amount of da Ph-,rsicalh_.r_, : by
chips which are mounted in modules (small printed _mlrcun oa l.:rﬁ e
i modules are installed in the Computer's motherboard using sockets. Difte

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

RAM consists of small electronic
These

e B T

- i _S_C_if-'nf:e-}“

- Structure that allows high stora

PEE il
AN 3

Computer

— Unit-2 Computer Memary

Types of HI&M — T o Moo

There are two bagje types of RAM
. Static RAM (SRAW)
ii. - Dynamic RAM (DRAM)

i. Static Ray (SRAR)

.:SH;?.M) Is a type of semiconductor memory where the

that it does not need to be periodically refreshed 9
more expensive, but faster and significantly
Due to a more complex internal structure, 8
and is therefore not used for :
main memory in personal co
CPU's cache.

ii. DPynamic RAIW

“Static” indicates
to retain its dat-.;; SRAM is

: RAM is less dense than DRAM
hlgh-capacrty. low-cost applications such as the
Mputers. Static RAM is mainly used to make the

of their simple

ge and low cost
Are two main types of DRAM. as compared to SRAM. There

“* SDRAM R
* DDR SDRAM :

:DHAM stands for Synchronous Dynamic
h.andom Access Memory. SDRAM is a
'Gh speed semiconductor memory. It is

Figure 2.5 SDRAM

the older DRAM (Dynamic Random Access M

chronously, which means that
T » )

Smory).

less power hungry than DRAM. -
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i rate
ystem data bus. Therefore, it can openon_
it much gfeater speeds than

synchronous RAM.~

le Data Rate SDRAM) .
RAM (Double Data
pon DRAM which allows &

; AW
re 2.6 DDR3 SDR
. SDRAM.

is an improved S

ice the
data at twice
computer to transfer k spee

rds per clock cycqe-

d to simple

d as compare

. mory cloc
mproved memory

speed. It has 1

ive WO ' including
ites two consecutive mputers today,
It reads or writes RAMs used for c0
of DDR SD

ranging in
There are many types DDR2 RAM and DDR3 RAM

Data Rate), DDR g2 f 512 MB to 4GB
S {meu::z to ZDUG MHz. SDRAM comes in sizes O
100
speed from

. hows SDRAM. i
: uters. Figure 2.5 5 2 reads or writes
b tudafsa'ﬂ::";s are used in today's computers. DDR
-~ DDR2 and DDR

rites 8 data words
f data per clock cycle whereas DDRS3 reads or w
4 words of da <
per clock cycle. Figure 2.6 shows DDR3 SD

c. ROM (Read Only MemorT)l emory, i.e., the information sto
; i volatile m e, o
d only memory) is non : for the permane
HUM {F'-Z?Iost even if the power supply goes off. Itis used oen s
ot f information. It also possesses random access prop : e e
wibitd ritten into 2 ROM by the users/programmers. Irf othe! ey A
cannu'it:E \: ROMs are decided by the manufactures. Figure 2.
contents o :

different types of ROM chips.

I v ' :
EEPROM EPROM FROM

Figure 2.7 Ditterent types of ROM Chips
£y :

red

.". EPROM is an erasable PROM. The

+ Secondary Storage and transfers the desired data

Powereqg off and

Computer Scfence-)ﬂ
———
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Types of Roy —

e Read Only Memory (EPROM)

il. . Electrically Eragapye Programmable Read Only Memory EEPROM

PROM

Itis a type of ROM which can
changed. PROM is manufacty
by *blowing” its fuses. This pro is i
it can never be un-blown,

ii. EPROM

The data is fed into it using a PROM programs.

stored data in EPROM can be erased by

exposing it to Ultra Viglet (UV) light for about 20 minutes. When it is exposed

to UV light, the entire data is erased.
iii. EEPROmM

EEPROM (Electrically Erasable
eprogrammed on the board. It ca
is a limit on the number
usually around 10,000 tim

-

PROM) is a chip that can be erased and
n be erased within a few milliseconds. There
of times the EEPROM can be reprogrammed, ie.;

es. Flash drive is a special type of EEPROM.

DARY STORAGE

"""}*

e

/2.3 sEcon

Secondary storage is useq to hold data or informati
called Auxiliary storage, external storage or backing
CPU. The Computer usually uses its input/out

On permanently. It is also
storage. It lies outside the
put channels to access
using intermediate areq in
he data when the device is
Some examples of secondary storage

Plimary storage, Secondary storage does not lose t
it is non-volatile,

e —

%
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o ; emory
<k drive, CD, DVD, Blue Ray DIS_"‘% Flash mem¢
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Memory cards.

e T T haiasada Devices T et
G ary Storage Devices
z'@‘jﬂ SEc?“ﬂ r:reuse:? for storing the data permanently. ere

Secondary storage devices '
devices have the following characteristics. P
s Theyare non-volatile as the data is notnlcst when p;owterabwes.
« The capacity of these devices is very high. It gtlnes ] : )
« They are cost effective as compared to the main memory. et
« They are reusable as data can be erased and stored any Ui

requires.
+ Depending on their characteristics,

direct access. : )
Various types of Secondary Storage Devices are Magnetic tapes, Magnetic

disks, Optical disks, Flash memory and Memory cards.

— -

these are sequential and random or

e e

——
.
k: e
F
[

§ 552' l'S,_dq,iiaﬁ‘l:ial @dee__ss_ -?n.t_l. pirec_t__ .l_\gcess
;;uﬁdaw storage can be divided into two main categories as for as its storing
or accessing the data mechanism is concemned. These are Sequential Access
and Direct or Random Access.
a. Sequential Access Storage

Sequential access is a storage system where the data is stored and read in @
fixed or linear order. This order is pre-determined and follows a logical
progression. Some types of gequenlial access are unavoidable, such as when
- playing back a cassette. Common example of this type of device is an audio Of
video cassette, : 5

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

.-—-_.._
-

Ience-Xl

has to run throygh

all i
oy Q the data in Sequential order until it fi iece
. fockni. foi ey i1t find the correct piece,

N a book with no index. Magnetic Tape is an

example of sequentig| memory device

red at precise locations, enabling the

clly without havi :
records. Magnetic di . ving to scan a series of
. gnetic disks, Compact disks and all latest memory devices have

direct storage a i i
; ge access mechanism, Direct access is efficient as ¢
-8equential access. The only drawback i e,

: IS that these devj
t_:ﬁf}_r_r.mparﬁd to sequential access devices L A

[_g;§.3 T_ype_s of Secondary Storaﬁe _Bév_iée_s_- A
Secondary storage devices are cla ]
a. Magnetic Tapes
b. Magnetic Disks
C. Optical Disks
d. Chip Memory .

computer to retrieve information dire

ssified into the following types.

» Used for recording analog

o or digital data, i
Puter data on magnetic tape is a i

: that stores
Jape drive. Magnetic Tape

S generally
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¢ magnetic tapes are

E acac ve :
: ard drives; NOWE - ki
it slower than h cos are usually used for taking

transfer data a b ;
cheaper and are more durable. These devi

e ial format. Locating
; g is its sequentia -
backup of data. The major draiback & t;p record before it of gearching for
e

» N . v 3 j
specific record requires reading € ; s ot s
E:na:cers that identify predefined partitions. Als0 lfpdattll-:;gr:z:; peeien
* from the original tape to a blank tape and adding s Mg M
[ ing large amo .
ile copying. Tapes are used for storing ! =
wh“estol:: c?ata .Tlp to 5 Terabytes. It is used with minicomputers and
can
mainframes for backups and arc;hwes

£

Figure 2.8 Magnetic Tape with cartridge

b. Magnetic Disks

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

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

Disks with bigger capacity have more tracks. In-larger computers, one storé®

the same amount of data in each track ang keeps several disks mounted 01 ?
shaft on top of each other as a gigk pack
assigned for each surface, The read

‘
—_—

—_———— ———

2ip disk can hold-around 1

At least one read-write head e
“write heads are mounted on a devic?

Unit-2 Computer Memary

called the acces;s m S Ee T : ;
ec i iti
the hanism, which positions them on the cylinder in whic

appropriate datg itemn
- S 10 be located. Some comm i
disks are Floppy disks, Zip disks ang Hard disks. TR TVSE

i. FH‘.‘PPP disks and Zip diskﬁ

::;z :;yr :ji:s ::E old type of magnetic stora
S, HEX?beE I1 980 and early 1990s as portable storage device. Floppy
B 8 b IIJEI'StIC disks coated with Mmagnetic material on both sides
skt I:SJE:IE a plastic jacket for protection. Digital information Es:
A ﬂ(l;’y s .s in tﬁe form of smay magnetized spots, Floppy disks are
P PPy disk drive for reading ang writing information. Due to their

storage size these have been obsolete now days. Maximum storage

capacity of a floppy disk was 1.44 et
~ shown in Figure 2.9. MB. Floppy disks in different sizes are

ges. These disks were v:ery}

Figure 2.9 (a) Fleppy Disks

Figure 2.9 (b) Zip disk

Zj .

sol:n :‘Eks .are also old type of removable storage devices. A Zip disk is
at like floppy disk, only the size and capacity of disks are different. A

00 MB to 250 MB of data. Zip and Floppy disks are

: : like Flash memory
€coming more popular due to their large storage capacity and

almost obsolet
€ now a days because other st i
and Cog o V! orage media

low cogt.

= e — __—_:_E__'—_-\—._..
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fi. Hard disks .
A hard disk drive (HDD) is a non-volatile, random access storage dewc? for
digital data. It contains rotating 'platters on a motor-driven spindle within a
protective enclosure. Data is magnetically read from and written to the platter
by read/write heads that float on a film of air above the platters. Hard disk
drives have been the dominant devices for secondary storage of data in
general purpﬁse computers since the early 1960s. They have maintained this
position because advances in their real recording density have kept pace with
the requirements for secondary storage. Today's HDDs operate on high-speed
serial interfaces; i.e. Serial ATA (SATA) or serial attached SCSI (SAS).

Spmdle

Actuator Arm

ACTuator

Platrers

Figure 2.10 Working of Hard disk drive (HDD)

A typical HDD design consists of a spindle that holds flat circular disks, also
oalled platters, which hold the recorded data. The piatters in Hpp ik
speeds varying from 4,200 pm to 15,000 o S are spun

L]

r high pe
Today, most HDDs operate at a speed of 7,200 pl S e

m.

ST —oenesr

Unit-2 Computer Memory

Information is wriy, =
. : ®N 10 and read from a piatter as i :
write head as it rotates. The read-ang.

i and modi izati
< i Aoy odify the magnetization of the materia|

Figure 2.1 Tracks and Sectors in Hard disk

Tracks are

Concentric circles (circles within o
Bt o ( ithin circles). The data bits are

Ny magnetic spots on the tracks.

ectﬂrs are th rt i . W 1 h
rEQH her dIWSrO s Of 1raCkS, hICh Old a b[OCk Of data t at |S

Or writte i i
N at one time. Modern disks have more sectors in the outer track
£ 5

— il S
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i er is greater than the
than the inner ones because the outer radius of the platier is g .

inner radius.

c. Optical disk

i in the form of pits

It is a flat, usually circular disk which enco:;s blnhaeryn ?:at:]iand e
I f reflection wi
inary value of 0 or off, due to lack o ; . f
frt:IuaWof 1 or on, due to a reflection when read) on a .spemal mate:;]l;t;e;
aluminum) on one of its flat surfaces. The encoding ;Eﬂ:;?n s
continuous, spiral path covering the entire disc surface an: e ethe d?sc e
: ‘track. The data is stored on

innermost track to the outermost trac : j
laser or stamping machine, and can be access?d whu.an thE{ data pa.th is
illuminated with a laser diode in an optical disc drive wh.lch spins ihg 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 cgnler' of ?he 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 disc contains the actu‘aF data
and is typically coated with-a transparent material, usually lacquer. Unlike t‘he
3'e-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. Optical discs are
usu_ally between 7.6 and 30 ¢cm (3 to 12in) in'diameter,. with 12 cm (4.751in)
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 (pm)
The following are different types of optical disks,
i.  CD (Compact Disk)
~ii.  DVD (Digital Versatile Disk)
iii.  Blue Ray Disk.(BD)

storing, and playing back audio, vi

(also called pits). The Jaser be
layer and hits the censor that

¥
bl
ko

azk N -. - A
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i. cb {c&mpact Bisk]
A compact disk (Cp) i 5 Plastic-fabricated, circular medium for recording,
deo, and computer data. Compact disk is an
one of three recording types: read-only (e.g.

Once, e.g. CD-R), and ré-recordable (re-writable,
“once optical disks com

optical disk designed to Support
CD-ROM), recordable {write-
e.g. CD-RW). Write

about 700 megabyte of data,

A CD drive/player is used for re

adingfrecording
in Figure 2.12, The job of CD player

the data on the CD as shown
is to focus the laser on the track of bumps
am passes through the layer, reflects off the

detects changes in light. The bump (pits) P
reflects it into the censor. The change in
1s into the memory of the computer.

scatters the light ang the land u
reflection is transmitted as 0s and

"

- @ - ..',I:

Figure 212 CD and cp drive
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ii. DVD (Digital Versatile Disk)

_ . for video,
DVD is an optical disk technology with a 4 1o 16 gigabyte storage®

audio, or other information. DVDs can be sing
i A er d

storage capacity. Its data storage capacity is about ten times mof‘e than fj‘ CD.
It has replaced the video tapes that were used in the past for storing movies. A
DVD writer or player is used to read the data stored on a DVD. DVD players
aré compatible with CD which means théy can play CDs also. DVDs have the
same diameter and thickness as CDs and are made of the same material and
manufacturing methods. Data is also stored just like a CD on a spiral track in
the form of lands and bumps. Like CDs, DVDs are available as DVD-R and

DVD-RW.

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 2.13 DVDs
iii. Blu-Ray Disk (BD)

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

ray is the successor to DVD. Blu-ray disk drive

uses rom
and write to the disk blue laser to read f

rather than the red |aser of DVD players. Its main

le- or double-sided, and can

__'—___':‘-"‘"‘n§'-—r"'_'_'_

— —r—
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advantage over cp and DVD ié that

; it has sto - i l
GB. Itis also faster than CDs and D Pl S e

blu-ray that represent iq; VDs. The bumps (pits) on the surface of
'gital information are much s
packed. This increases the st maller and very densely

orage capacity of blu-ray. Blu-ray disks
: . Blu- are better
storage devices for storing movies because they 4

Another advantage of blu-ray disk is their dural
coating

require a lot more storage.
bility. They have a special

tha
t helps to prevent scratches and marks that degrade performance.

'A blu-ray disk is shown in Figure 2,14,

Blu-ray disks cannot be used on the current CD and DVD players, because
those players lack the blue-violet laser required to read th

, e disks. However,
Blu-ray players can

. ‘ run CDs and DVDs. Nowadays. most of the motion
pictures industry is supporting blu-ray disk. It

: requires a special blue-ray drive
for reading and writing.

Figure 2.14 Blue Ray disk

e

e e — —

}. 2é3_‘-flj 'Chip Memory as Secondary storage

Chi . (TS ea e e i 3 T T R T T

Ahlp Or microchip is a small piece of semi-conducting material (usually silicon).
Small circuit called IC (Integrated Circuit) is embedded on it. A typical chip

Ntains millions of electronic components (transistors). Flash memory and

me
o r:"m‘i cards are the two common types of chip memories which are used as
able Secondary storage in computers.

r@
= 4
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a. Flash Memory . s
It is a non-volatile computer storage chip that ca s
reprogrammed. It is primarily used in memory cards, B
players and solid-state drives for general storage and tr.a.ns or iy
computers and other digital products. It is a sPEC'f')C “:!;I: is eméed -
e ble read-only memory
electrically erasable programma . . e
; mmed in large blocks. In early flash the entire chip had to be
i Flash memory has become the dominant technology wherever a
once. Fla " S
\ significant amount of non-volatile, solid state storage Is needed. Examp
; : ] w . . S'
applications include PDAs (personal digital assistants), laptop computer
igi igital cameras and mobile phones.
digital audio players, dig P el
Flash Memory Drive (also known as USE flash drive) e i
that includes flash memory with an integrated Universal Serial Bus (USB)

Cal ly erased and

interface. USB flash diives 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 burning CD's, and even DVDs.

Flash Drives are also known as USB Memory Pens, USB Pen Drives, and

USB Memory Sticks. ‘

Figure 2.15 Flash Memoary drives
Advantages of Flash Memory
* The obvious initial appeal and great advanta
- its portability. Users can Place a number of
Flash memory.

ge of Flash Memory is
files and applications in

w in various sizes and with

Its physica Size is smaller

as compared to other portable devices,
L]

Itis less prone g damage,
e ltis cheaper than traditional dr
It uses Jesg Power than traditional hard digk drives.

* Flash Memory is much More durable than other forms of computer
memory.

ives in smal| storage capacities.

affect Flash Memory.

Adding or deleting files in Flash Memory is quick and tidy.
Disadvantages of Flash Memory

Flash Memory has a limited number of writ
* Most flash drives do not

e and erase cycles.

have a write-protection mechanism,
Due to small in Size, these devices can easily be lost,

Currently costs a Iot more 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 a¢ text, pictures, audio, and video.

They are commonly used in many electronic
devices

Samisk

» Including  digital cameras, mobile :

» laptops, MP3 players and video
8ame  congples.

Phoneg

They are small, re-

"eCordable, and abie to retain data without
Power, T,
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different storage capacity. R

. - s
Advantages of Memory Card which keeps data stable !

i mory, -
ve hon-volatile me wer, and !
o Memory c:[ds T: on them are not threatened by 10s$ of po .
- onthe card. Da
S d. Sieo ®. o
eriodically refreshe ical difficulties
el rd state media hence free from mechanical
s They are soli

or damages.
« The new generation memory cards are
with higher storage capacity.
uire less amount of power. - ‘ "

ThBYf&l_ highly portable. They can be easily used in number
They ai .

small, lightweight and low-power dt::n.rlces‘ - .

They do not produce any noise while reading/writing. kit
They have relatively large storage space compared to 0

smaller, lighter and compact

vices. . -
f:II'T'Luf.'z,' can easily fit in memory card slot in different devices and rare
-

easily removable.
They can be used in different devices such as cameras, computers
-

or mobile phones.
Disadvantages of Memory Cards

+ They can break easily.
+ 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 without
proper hardware, '
+ Can get corrupted if not handled carefully,

-
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SUMMARY

is one of

* Computer Mmemory
computer system,

the important ang compulsory components of every

* Secondary memory (alsg

called auxilia memory) holds dat
currently in use ang provid i i 4 a. NS

es long-term storage,

* Primary or Main Memory holds instructions and data when g program is being
executed.

= Bit or binary digit is the basic unit of’informa
amount of memory a com,
values, either '0' or 1 p

tion in Computing. A bit is the smallest
Puter can recognize. A bit can hold only one of two

* Byteis a unit of data that is eight bits lon

9. A byte is the unit most computers use
1o represent g character such

as an alphabet, g number, or a special symbol.

s Main memory or Primary memory is the part of the computer that holds data and
instructions for processing.

* Magnetic core memory was the most widely used form of digital computer
memory based on a very simple idea. A core, a rin

9 of magnetic material, stores
one bit by the direction of its magnetization. A magnetic core is g ring of ferrite
Mmaterial, -

* Volatile memory is computer memory that requires power

(electricity) to maintain
the storeq information,

* Non-volatile memory is a permanent memory that can retain the stored
Information even f the power supply in off.

Cache (Pronounced as cash) memory is extremely fast Static RAM (SRAM) that is

built inte a computer's central processing unit (CPU), or located nextto it on a
Separate chip,

Hegistars are small

memory units. There are a number of registers inside the
Processor, .

-
rn
. A
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emory. It is
Random Access Memory (RAM) is the common type of computer m )
the Read and Write (R/W) memory of a computer.

: A : ; ion stored in it,
ROM (Read only memory) is non volatile memory, i.e., the information &

is not lost even if the power supply goes off.

' Secandary‘ storage is used to hold data/information, to be Transglr;drfDOYEU;z
during " processing as and when required, and for storing prog

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 storage 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 dig!‘tal
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. .

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
erased and reprogrammed. It is primarily used in memory cards and USB flash
drives. - ; i
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iii.

iv.

V.

Vi.

Vi,

Unit-2 Comp

(CexErcise—)

A. Prfmary
C. Main B. Secondary

. C. Internal
Is the smallest amount of

s Em:mon.' a computer can hold? ‘
C. Bit c. MBB !
Which of the following is the fastest memo;'y" :
A. RAM ‘ #
| B.ROM nd
C. Cache memory D. PROM l
) ; ‘he
How much is 1 Mega Byte memory equal to?
A1
024 K Bytes B. 1000 K Bytes the
C. 1024 K Bits |

] D.1024 G Bytes
Which material is used to make memory

chips?

A. Iron B. Gold

C. Silver D. Silicon

Which of the following is volatile memory?

A. RAM B. ROM

C. PROM D. EEPROM
Which of the following is called internal processor memory?
A. RAM B. ROM
C. Cache D. DRAM
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vil. __ hasthe highest storage capacity.
ADVD B. Blu-ray Disk
é CD D. Zip disk
ixx. ___isatype of optical storage?
A. Hard disk B. Blu-ray Disk
-~ C.Floppy disk D. _Zip disk

g along with th :
a) Magnetic s €ir advantages ang disadvantages:
b) Magnetic disks . ‘f

x.  Which of the following is a sequential access storage device?

A. Magnetic disk A s ©) Opticaldisks( CD, DVD, By gy
5 etic tape D. Zip disk V. ; ) .
SRR 58 D.'es-::nbe the following chip Memories with their advantages ang
Q2. Give short answers to the following questions. B disadvantages. an
i.  Whatis computer memory? : ‘ a) Flash Memory N
ii.  Define bit, byte and memory word. b}_ Memory Cargs

iii. Whatis the importance of cache memory in a computer? t

iv.  Give some uses of secondary memory.
v.  Whatis the role of registers in computer?
Differentiate between DRAM and SRAM.
vii.  Give few characteristics of secondary storage devices.
vili.  Differentiate between the following,
a) Chip memory and Magnetic memory
b) Cache and Register

th

c) Volatile and non-volatile memory

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




I ] he and
» define CPU and its components (ALU, CU, Registers, Cac_
Internal Buses).

i ose
» describe the functions of general purpose and special purp
registers.

» explain system bus and its types.
P. define instruction and its types.
in i i {
¥ explain instruction forma
“» describe instruction cycle (Fetch, Decode and Execute).
» describe CISC and RISC architecture,

> differentiate between Intel and AMD processors.

processor.

;_3,_1'.1 - Basic Comp'onents of CPU
CPU consists of the followif
a. Arithmetic and Logic Unit (ALY)

brain which controls all the
the operations of the computer.
Puter. CPU not only execute

all parts - of the Com

=}
=
LT

T

g basic Components,

w
b. Control Unit (cu) "
C. Registers t
d. Cache
- €. Internal Buses th
a. Arithmetic and Logic Unit (ALY)

Arithmetic Logic Unit j

resy
Now

Simy

b.

Control ynit 1
Comp

s the main processing unit

of CPU. It performs arithmetic
Operaiions on data. Arithmetic

means addition, subtraction,

- ALU processes the data and then

gives back the resyits. The
Its of an ¢

emporary storage locations),
that can do the calculation
f computer system.

peration are stored in registers (t
3 days CPUs have more than one ALUs
|taneousiy in order to improve the efficiency o

Control ynit (Cu)

anages the functions performed by different parts of the

rdinates and controls the overall computer system, just like the

uter, |t Coo
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m instructions, controls

brain controls the human body. It executes the progra
nges the storage and

and directs the input, informs ALU for processing, arra
directs the data to the output device.
Control unit is responsible for directing the flow

the CPU. It directs the operation of the other
control signals. The control unit contains the necessary logic to interpret
cessary for the execution of those

of instructions and data within
units by providing timing and

instructions and to generate the signals ne
instructions. The descriptive words "fetch” and "execute” are used to describe

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
address is transferred to the control unit for decoding. It then generates the

necessary signals to execute the instruction.

c. Registers
Registers are small memory devices available in the CPU. These are used to
store data temporarily. CPU registers are at the top of the memory hierarchy,
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
they can hold, like 8-bits, 16 bits or ALU Control
a 32-bits register. Processor e c:..fi'rﬂitanu
contains different kinds of registers . i
and is classified according to their : : t -
! ¥ Registers
content or instructions: CPU Workspace
registers are divided into two main
types.
* General Purpose Registers RAM ROM
= Special Purpose Registers t—

Figure 3.1 CPU Registers

e PP P

S . —Ner 5

-
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8 compy,
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d. Cachem
It is the smaj amount
processor. Cache memg
memory. The Microprocesse stores

instructions in the cache memq T
it first looks in to the cache me:o :
. i

ey {69t 4N risin memory. This will resyl
MICrOProcessor speed and jts usage ult

There are different levels of cache memg
ry.
Level 1 (L1) Cache memory resideg

Unit-a ¢ i F
- = Lentrai Progess; J Uni
.'|Ir<.r Frocessing Unit

of memory locate

3 d between i
1y is alsg AT main memory and

S high speed buffer or on chip

inside the microprocessor and is very
cessor first cht_a-::ks the Leve| 1 Cache

: tside the Mmicroprocessor, it js slow as
rom rest of the memories. If data or
memory then microprocessor will look in

Compared to Level 1 cache but fast
~Instruction not found in Level 1 cache
lo Level 2 cache memory

Figure 3.2 Cache memory

e, lnternal Buses
Us jg

4 Subsystem that tran

u

sfers data between computer components inside
the components of computer to the

er.
Interng| bus connects all

— = I

E——
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I bus nication between internal

motherboard. An internal bus enables commu
components such as a computer video card and memory. |

Figure 3.3 intermal busrs

Modem computer buses can use both parallel and serial-bit connections.
Parallel buses are those which carry data in parallel on multiple wires
(Conventional PCI, Exiended ISA, PCI-104) and serial buses are those that
carry data in serial-bit form (PCI Express, SATA). The buses size in computers

are from B-bits to 128 bits.

3.4.2 Types of Registers

m——

Registers are categorized into two types according to their purpose and

function.
» General Purpose Registers
* Special Purpose Registers
a. Genera! Purpose Registers
General purpose registers are ysed to store data as wel| as addresses. They
are combined data and address registers, These registers are used for

i Accumulator (AX)
il.  Data Register (DX)
iii. Base Hegister (BXJ
iv.  Counter Register (Cx)

Bits 15...............
.......................................... 0

- 16-bit AX register

8-bit AL register

Some specia i iliti
i ial addressmg abilities. BX register can hold a memory address that
po 0 anot i
other variaple. It usually contains a data pointer. It consists of two

8-bit req;
gisters (BH and BL) whi
ich can b i
one 16.pjt Mk N be combined together and used as a

8-bit AH register

16-bit BX register

8-bit BH register | 8-bit BL register
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iii. Counter Register (CX) g
looping instructions.

r for repeating or
d and will decrement the value

The Counter Register acts as a counte
bit registers (CH and

The instructions given are automatically repeate
of CX and quits when it is equal to 0. It consists of two 8-

CL) which can be combined and used as a 16-bit register CX.
20

_|

16-bit CX register

8-bit CL register

8-bit CH register

iv. Data Register (DX)

Data Register has a special role in multiply and divide operation
a buffer and holds anything that is copied from the memory ready for the
processor to use it. It also consists of two 8-bit registers (DH and DL) and can

be combined to work as a 16-bit register. In Input/Output (I/O) operations DX

register can be used as a port number.

s. It works like

16-bit DX register

8-bit DL register

B-bit DH register

b. Special Purpose Registers
These registers hold the state of a program. They include program counter,
instruction register, memory address register and memory buffer registers:
These are ‘_USEG by control unit to control the operations of CPU and by the
operating system programs to control the execution of the programs. Followind
are the special purpose registers,

I

— —'—-—_-‘-‘-":_-1..4 T

Unit- 3 Ce ;
W= 3 Central .—‘*1'r:ccssin:_q

Uniy

X 2
LS st

. e
“Chion ra"--'ﬁl-f\f,t-;‘ {17

S a part of control ynit,

current| i ;
Y being EXecuted, Each instruction to bwh'ﬂh Stores the instructions

st ot ‘
instruction register, € executed is !oadgd into the

It is als
because it h 0 known as ¢y ; A .
olds the current instryction being e;‘:”lf Instruction register (CIR)
Cuted.

. Memory Address Recics
“negister Et.r'].ﬂﬂ'.l

addressed by MAR js fed into the MDR
used by the CPU. When writing to memory, the CPy

Register to the memo, i

§ 1y location whose adq i :
readlf?g and writing, it is hnfdmg the al:k:ln‘-:ssrefS e =0 i ot
data is to be read or stored. B o

H¥ B~
in. Viemorny

y Buffer Register (MBR)

& 4

Ly t::ﬂ;g;rgy:;f:re;rs;g;iir a::tually holds the contents of the memory which

= g gl iy ry to o?her components or from Components to the

il i_t by tha WOl'd.Ft- must be transferred to the MBR and then

iy Sinuy € specific memory location. It works as a buffer
or and memory units to act independently.

iv, ¢
Program Counter (PC)

Progr -
mmis:gri?sg:; :: 3;2(: kl’lOWTl as Instruction Pointer. It is a register in a
Yeing executed at the contains the address (location) of the instruction
Program cUUnté., LS cum?nt time. As each instruction gets fetched, the
1"iitt:lmad, the Program (bt “S‘StorEd value by 1. After each instruction is
counter points to the next instruction in the sequence.
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ion is transferred a

- iaati ver which informa ;
A bus is a data communication path o ssing unit to

; hyte or word at a time. Sys'tem bus mnngc’ts the an"al P!‘O'CE d
main memory on the motherboard. The majority of system buses a.re ms; t: up
of 50 to 100 distinct lines for communication. The system bus consists of three

types of buses.

a. Data Bus
b. Address Bus
¢. Control Bus

a. Data Bus

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. It
carries-data (operands) to and from the CPU and memory as required. It is
also used to transfer data between memory and I/O devices during input
output operations. A typical data bus is 32-bits wide. This medns that up to 32-
bits of data can travel through a data bu_s every second. New mmputefs have
64-bit data buses and even more. ' el

b. Address Bus

Address bus carries addresses.not data. A address is defined as a label,
symbol, or other set of characters used to designate a location or register
where information is stored. Before data or instructions can be written into or
read from memory by the CPU or I/O sections, an address must be transmitted
to memory over the address bus. The number of Tines on the bus determines
the number of addressable memory elements. For example an 8-bit bus can
represent 2° i.e. 256 unique addresses. A 16-bit bus can address 65536

unique addresses.
r.ﬁ '
— g

Pro i
_ uram I8 representeq by

] —— “Cionce.y)
_‘...-'-'.-_-_ E—— v

c. Contfbi Bus 2 Al Processi

tions of ontrol
8 1o 16 bits. . the Computer, The Size of control bus js fro
_ m
1'““‘“
Central Processing i DataBus
Unit
Memory
Control
Bus
1 Input/output
e - _ Figure 3.4 System Buses
L 3.2 cpru OPERATIONS

A
f:entral Processing unit (C

which Carries oyt

basic arithmetica),

‘ PU) is the hardware within a computer system
the instructions of a computer pro ‘
logical
f ]
Undamentg Operation of

: gram by performing the
and input/output operations of the system. The

most CPUs, regardless of the physical form they
uence of stored instructions called a program. The
a seriels of instructions that are kept in some kind of

ave,
» IS to execute g seq
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PUs use in

their operation,

computer memory. There are four steps that C

these are fetch, decode, execute and store.

3.2.1 Instructions and their types
RS \ . S a-grouf) of bits that tells the computer to
n elementary operation that the
din the main memory, waiting

An instruction (or instruction code) i
perform a specific operation. Instruction is @

ssor can accomplish. Instructions are store
ion has two fields:

ction that the processor

proce
* to be processed by the processor. An instruct

« Operation code, which represents the @

execute.
« Operand code,
operand code depends on th

address.

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

o

Operand code

Operation. 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 transfe?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:

B

]

P
i

Comp

— ..t ~2Cien Al
= Unit- 3 Centray 5
n 3 Central Frocessin
5 : . ng Unig

—

* registers ang Mmemory .

registers ang o
registers tg registers

obtain the data to perform a com

putation on j
of a computation. Al

or to store the resylt

Example; _
p .MOV A, B (Move the contents of register A to B) !
* LOAD (LD) instruction loads particy
Example: LD A (Load the data to

* STORE (STO) instructi
ruction sto i ;
loGatfor: res information from register to memory

!ar register contents from memory

register A from memory)

b. Data Processing Instructions

These instructions are related to the

arit i i
: hmetic or logic operations are perfo
€ result is alsg

divided into

arithmetic and logic operations. The
rmed on the values of two reqi

: ; gisters and {
b t;:'Ia\t.:&ri in a ‘reglsler. Data manipulation instructions can be ‘:
asic types, i.e. arithmetic, logical and shift instructions.

i. Ari
Arithmetic Instructions

bas i
e IC Operations are ADD, SUB, MUL and DIV. An arithmetic

tmﬂﬁon m .
ay operate on fixed-point data, binary or decimal data. The other

Possible
Operations j i j :
D Include a variety of single-operand instructions, for

mpl
e AESOLUTE. NEGATE, INCREMENT, DECREMENT.
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The execution of arithmetic instructions requires bringing the uperan?-’s "é:::
operational registers so that the data can be processed by ALU.

functionality is implemented generally within instruction execution steps.

il. Logical Instructions

AND, OR, NOT, XOR operate on binary dat
iii. Shift Instructions
Shift operation is used for transf
operand.

c. 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

repeated.

-

o

a stored in registers.

er of bits either to the left or to the right of an

ellet = TS e e

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

» Op-Code

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

Gp'er'atiunS such as LOAD, STORE, ADD, and SHIFT to be performed on
some data stored in registers or memory, ;

entral Pro

Zero-Address Instruction

¢ One-Address Instruction

* Two-Address Instruction

~ &, fero A .
. 8. £ero Address Instruction

] ]

which do not have any address

Op-Code

Example:  g7op

D. Ons Adds i
12 Address livstruction

One Address instru
- Example of
_dmp (Jump)

Like JMP re

location,

ction format requires
s one op-code and
the one address instruction format is LDA ( A

: Load A
etc. These instructions require one address ity

: to do the o i
s ; peration.
quires one address in order to jump to that specific address

1
......... T Bttt ssceceamanec LI BES

Operand addre ss fielg o cessing Unjt
can be d b a2
or can be labels i ata, or can ref
» Which erto data - i.
st may be the address of an inst I.e. address of datg,

(5]
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c. Two Address Instruction

Two Address instruction format requires one op-
Example of such instruction format is the MOV (Move
o the register and from register to the memaory

code and two operands.
), which moves data from

i ion.
the memory location t locatio

e T R L e L o RTRTTPN. . B- | -
Operand

O s
Op-Code-

Operand

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 process 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 continuously by the central processing unit (CPU), from 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. EKEI:L!tE the instruction
d. Store the result
a. Fetch 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

:rhe.! instruction decoder in?erprets the instruction. If the instruction has an
indirect address, the effective address is read from main memory, and any

Iy 87— NOTFORSALE—
:1' (e {

|
A

f ' . =
nstruction inside the IR (instruction

c. Execute the i,
2 the nstruction

control signals to
4 ;:e éCﬁOI’IS required by the

+ PAssing them to the ALU to
hem, and writing the result back to

instruction such ag reading
perform mathematica) or lo
a register.

values from reg
gic functions on t

d. Store resulis

The result generated by the operation

3 is stored j ;

an ou s inthe m

J tput device. But this condition g ain memory,
. not always required.

Figure 3.5 Instruction Cycle

4 :
* CISC and RISC architecture

are two maj
major types of CPUs, which are classified according to .tl'.-e

Y i 0sophy adopted by their designers. They are:
E (complex instruction set computer)
C (Reduced instruction set computer)

3.2
There

INstruction set phil

e 4

orsentto .

=

A
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a. CISC (Complex Instruction Set Computer)

Complex Instruction Set Computer (CISC) s processor a\.rchnfhc;u!;ipﬂ::
instructions which the processor could execute were built into 4 Ta'r :
common CISC chips are relatively slow per instruction. G.ISG ey ?}it
amount of different and complex instructions. CISC architecture was a bil

e more
complex because of the instructions used at the hardware level. Th

complex the instruction set, the greater the overhead of decoding an

instruction. CISC emphasizes on hardware. Examples of CISC processors are
the Motorola 680x0 families and Intel 486 and Pentium series.

b. RISC (Reduced Instruction Set Computer)

Reduced Instruction Set Computer (RISC) is a microprocessor archi._tecture
that is designed to perform a smaller number of instructions. RISC ar.chutecturle
was developed around mid 1980 as a reaction to the CISC chips. It is
designed to perform smaller number of instructions in order to op.arah.a .on a
h['ghar 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
easier 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
set. RISC emphasizes on software. Examples of RISC processor are IBM
PowerPC, 3un SPARC and some mobiles. :

3.2 |Intel and AVD Processors

A processor controls every function in a computer. Intel and AMD (Advanced

Micro Devices) are the primary manufacturers of processors. They make

processors for desktop computers, laptops, notebooks and mobile devices.

C'}mputers :
— Clence-x] r
- Unit- 3 Central Processing Unit

Different types of oo -,
depending on wh Processors perform different functions at different speeds,

different func I‘aI kind j::f‘system they run. Each type of processor has
onality, but similarities do exist among various types.

D make processors for a variety of systems. Intel makes the

nd Celeron families of processors, matched by the Phenom,
Pron processors from AMD. b

- £ ‘( J
Difference between .

Both Intel and Am
Core, Pentium 3
Athlon and Sem

Intel P4 and AMD Athlon Processors
The Pentium 4 brand refers to Intel
units (CPUs) introduced in MNovember 20, 2000,
introduced a new Processor architecture known

very deep instruction pipeline that helped these processors to achieve very
high clock speeds (up to 8.8 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: Athlon is the brand name applied to a series of x86

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

Pentium 4; i
s line of central processing

.

With Pentium 4, Intel {
as NetBurst which featured a

3
of these processors Q\}{V;.A

'

-compatible

and the later Athlon64 and 64 bit

processors.
. Pentium 4 Athlon |
Clock Speeds (MHz) 1300 - 3800 | 1333 - 2333 -
5"!‘:1';‘}5""’ Bus Speeds 400 - 1066 E' 100 - 200
Cache Size (KB) 256 — 2048 i 64-512
Bus Width (bits) 32, 64 32, 64
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SUMMARY

i [ c
« Central processing unit (CPU) is the integral part of any
It is the brain of computer system.
unit is the main processing unit oi. CPU. It p

omputer system.

erforms the
« Arithmetic logic
arithmetic and logic operations on data. ;
: i i fs o

« Control unit manages the functions performed by different pa

ordinates and controls the computer system, just like

the

the
computer. It co

brain controls the human body.

« Registers are small memory devices available in the CPU. These are used

to store data temporarily.
Cache memory is the small amount of memory located between main
‘'memory and Processor. Cache memory is also known as high speed buffer

or an chip memory.

e« 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 peﬂurrn'arithm_etic and data movement and it has
- some special addressing abilities.

JF
¥

e -Address bus carries addresses not data.

~
R

-X|

——— Unit- 3 Central Processing Us

e The count, i .
©rregister acts as a counter for repeating or looping instructions.

¢ Data regi i i i
: gister has a special role in multiply and divide operations. It works
like a buffer ang holds an

: ything that is copied from the memory ready for
the processor to yse it. . ’

e Special purpose registers are used to hold the state of a program. They |

include program counter, instruction register, memory address register and
memory buffer registers.

e 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
which data will be sent and then stored.

3

will have the address to

® 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
the address of the next instruction to be executed.

Data bus is the bidirectional bus. It can communicate in two ways, but in
one direction at a time.
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Uto direbt and monitor the actions of the _ | E x E R c I S E }

= The control bus is used by the CP =
other functional areas of the computer. .

Computer Science-X|

Unil- 3 Central Processing Unit

Z Q1. Select the best ¢hoi -
de) is a group of bits that tells the computer . & st choice for the following McQ@s.
5 - g jon code) | 2 B i :
* An instruction (or "?'S"ucu 4 I Which of the following performs the arithmetic and logic operations on -
to perform a specific operation. data?

i instruction. An
An instruction format defines the layout of the bits of an | A ALU B. Control unit
[ ]

{ )
l fl'.'l 't

——————— coordinates and controls the computer system, just
more operands.

like the brain controls the human body.

e Instruction cycle (sometimes called fétch-and-ex.ecute cycle, fetch-decode " B T
execute cycle, or FDX) is the basic operation cycle of a computer. C. Output unit D. Register
« Complex Instruction Set Computer (CISC) is processor architecture. - - . " :';9: are the logical operations P;ﬂ::;;:rn the CPU?
« - Reduced Instruction Set Computer (RISC) is a “‘"C"UP"?.'CESS”_ RECE . C. ALU D: Memory
de:signed to perform a smaller number of types of mmpu‘ter instructions. iv. is a small memory device available in the CPU to store
data temporarily.
A.CU B. Register
C. ALU : D. Memory
! v. is the small amount of memory located between
' main memory and Processor.
A. RAM B. ROM
| C. Cache D. PROM

Vi.  Which of the following cache memories resides inside the
. microprocessor and is very fast from the other memories?
A. L1 cache B. L2 cache
| C. L3 cache D. L4 cache
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rm ;ithmet[c and data movement

vi. _____ Register can perfo
and it has some special addressing abilities. '
A. Base register 8. Memory buffer register
C. Data register D. Counter register

a1 role in multiply and divide
Vil Which of the following register has a special fole in multply &

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.
B. Memory buffer register
D. Counter register

iX.

A. Program counter
C. Data register

x. System bus connects the Central Processing Unit to on
the motherboard. - 3
A. Register B. Main memory
C. ALU D. Input unit -

xi. Which of the following steps, in instruction cycle, interprets the
instruction? : ki
A. Fetch B. Decode
C. Execute D. Write-back

Xii. instruction is used when number of statements is o be
repeated. |
A.LD B. LOOP
C. JMP D. MOV

xii. _______is a microprocessor architecture that is designed to
perform a smaller number of types of computer instructions.
A. RISC B. CISC
C. DISK D. LIST

=
-1

Computer g¢j
-"--__'-‘:'-—_'__‘_-'_—--.-_‘.:E'E 2
== e e.ﬁ_

‘ Xiv,
|

t . i.
“ii.

ii.

iv,

v,

3 vi.
Wii,

viii,

= L= Unit- 3 Central Prncessing Unit

H
OW many op-codes do a Zero-Address instruction has?

C.3 5

Whi a8 '

; thT: of the following is not an arithmetic instruction?
: B. MUL

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 Buffer Register (MBR).
Whal_ is CPU operation?

What is meant by an instruction?

Differentiate between op-code and operand?

Show computer instruction format with the help of

_ a diagram and |
its parts. ; =

Differentiate between CISC and RISC processor architecture.

Q3. Give detailed answers to the following questions.

i,
i,

What is CPU? Describe basic components 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
cycle.

phases of CPU instruction




5 differentiate between CPU and system unit.

» identify computer casing and its types.

» explore the system unit:
+ Power Supply :
« Motherboard with its various parts

» describe the ports (Serial, Parallel, PS/2, USB and Fire wire).

» identify expansion cards (sound, Video, Modem and Netwo'k).

+ describe memory chips (SIMM, DIMM, SORAM and DDR).

?:TL_EETEH“SE??CEX] Unit- 4 inside System Ly

> 4.1 COMPUTER CASING/SYSTEM UNIT

It is a rectangular 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
etched. System units are available in different shapes and sizes.

411 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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Unit- 4 inside Sysiam Unit
; System Unit 5 e
y b. Tower Gasing

Moni S
onor “ . Tower casing is the modern type of casing which is more attractive and

common. Monitor is kept side by side with the tower casing. Figure 4.3 b.

Keyboard
e T . Figure 4.3 a. Desktop Casing
Figure 4.2 System Unit with other important components Figure 4.3 b. Tower Casing
aEWnyITE TSR : RS SR SR T R o A e A. - z
'4.1.2 Computer Casings ) _ 4.1.3 Exploring the System Unit

AP ES Sl

L ; System unit contain [ i
A computer case also known as computer chassis, cabinet, box, tower, eI s the following two main parts.

a. Power Supply

enclosure, housing, system unit or simply case is the enclosure that contains -
: b. Motherboard

most of the components of computer system. Cases are usually constructed

from steel or aluminum. Plastic and other materials such as wood 6r-Lego are
also used.

a. Power Supply
A power supply unit is the component that supplies power to the other
components of a computer system. Power supply changes alternating 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

Types of Computer Casings

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

e e

regulated with some accuracy to provide stable operation of the computer.

e ; i Computer power supplies may have short circuit protection, overpowel
a. Desktop Casing !

Desktop casing is the old type of casing which is deg
and usually monitor is placed over it, Figure 4.3 5

(overload) protection, over voltage protection, under voltage protection, ovel

igned to keep on the desk - 3 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 securely
attached via small screws through pre-drilled holes. Several different types of
chips (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
motherboard through plug-in cards or via cables. Modern computers integrate
“these peripheral into motherboard. Most modern motherboard may include the

following:

* One or more slots for CPU

= Slots for main memory

* Integrated Graphics Cards

* PCI Slots

* PCl Express Slots

* IDE Connector ( for Hargd Disk, CD Drive)
+ SATA Connector '

Connecters for peripheral devices (mouse, keyboarg speaker

» Mic etc)

Unit- 4 inside System Wn;,

Northbridge (with heatsink) ~ Southbridge e PCI Slot fx5)

20-pin ATX Power
Connector

CPU Fan & 9} ey
Heatsink
Mg:;:‘t;:g Connectors For
Integrated Peripherals
CPU Socket

Figure 4.5 A Motherboard
Some important components on motherboard

1. Basic Input Qutput System (BlOS)

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
program 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 to
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 0S8, BIOS gives control to
the system. This process is called booting or booting up the system.
Using BIOS a user can:_

* Configure hardware

* Set the system clock

e Enable or disable system components

» Select bootable device sequence

 Set password for system and user login

y
L7
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. ¥ to hold BIOS
Many PC manufacturers today use flash-memory cards

: jon on
information. This allows users to update the BIOS velrslo d to solve problems
a vendor releases an update. This system was designe

with the original BIOS or to add new functionality-

2. Ports :
In computer hardware, a port connects peripheral devices to the comp:jlter
system. A port is a piece of equipment to which a plug or cable is connected.
Common computer ports include:

» Serial Ports A

« Parallel Port

= PS5/2 Mouse Port

= PS/2 Keyboard Port ;

* VGA Port 4

= USB (Universal Serial Bus)

+ Ethernet LAN Port

+ Audio Ports

P52 Keyboard Porl

USB Ports

Serial Port

Parallet Port
VGA Port

=— Ethernet LAN p
Audio Out Jack - ot

Microphone Jack
Line in Jack

3 Computer Science-x|

computers after

Unit- 4 inside System Unig

3. Expansion Slots

These are openings
board or expansion
computer.

or sockets in a computer motherboard where a circuit
card can be inserted to add new functionalities to the
: Nearly all computers contain expansion slots. The devices inserted
into the expansion slots are called expansion boards, cards, add-ins or add-

ons. The common standard of expansion slots includes AGP, PCI and PCI
Express.

e —
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i. Accelerated Graphics Port (AGP)

The Accelerated Graphics Port (AGP) is a high'SPEBf’ pornl-m'lfé”; 02:2::2
(pathway), primarily used for 3D computer QI'EPITIGS. The e
computer to have a dedicated way to communicate with the grap Icsdc ;
compared to Peripheral Component Interconnect (PCI). The main advantage
of AGP over PCI is that it provides dedicated pathway between the slot and

the processor while PCI bandwidth is shared by various devices.

ii. Pell'ipheral COﬁtponent Interconnect (PCI)

The Peripheral Component Interconnect (PCI) is a computer bus (an electric
pathivay) for attaching hardware device in a computer. These devices can be

Integrated Circuits (ICs) fitted onto the main board or an expansion card that
fits into a slot. Typically PCI cards used in cci-npulars include networks cards,
sounﬁ cards, MODEM, extra ports such USB or serial, TV tuner cards and disk
controllers. PCI is still used in some computers but is superseded by PCI
Express. »

iii. PCI Express Slot
Peripheral Component Interconnect Express (PCI Express), abbreviated as
PCle, is a computer card expansion standard dauelnhed by Intel, Dell, IBM
and HP in 2004 to replace older PCl and AGP standards. Péla preserves
compatibility with PCI. PCle has many improvements over conventional PCI,

-~
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4. Ribbon Cable : ‘?

.4.’. ribbon cable also known as mulli-wire planar cable is a cable with many
conducting wires running parallel to each other on the same flat plane. As a
result the cable is wide and flat as ribbon. Ribbon cables are usually used for
internal peripheral of computer, such as hard drives, CD drives and floppy
drives.

The following are the main types of ribbon cables.
a. IDE Cable

b. SATA Cable
¢. FD Cable

i. [DE Czahle

IDE short for Integrated Drive Electronics is more commonly known as
ATA/ATAPI (Advance Technology Attachment/ ATA Packet Interface) or PATA
(Parallel ATA) is a ribbon cable standard used for connecting hard drives
developed by Western Digital. Original IDE was designed only for hard drives.
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
systems.
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ii. SATA Cable

SATA (Serial Advanced Technology Attachment) is a new technology °ab’9b'°r
connecting storage drives to computer. It was designed to replace IDE bus
interface. SATA bus interface is used in all the modem laptop and desktop
computers. SATA drives communicate with high speed. These cables transfer
data at high rates (from 1.5 to 6 gigabytes per second). SATA1, SATA2 and
SATAS interfaces provide communications at rates of 1.5 GB/Sec, 3 GB/Sec
and 6 GB/Sec respectively.

iii. FOD Cabie

FD (Floppy Disk) cable was used in the past to
motherboard. Floppy drives are almost obsolete n
FD cable is no more used with modern microcom

connect floppy drives to the

owadays. Due to this reason
puters,

Figure .10 Fpy Cabtg”

Computer Seience-Xi
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s Mermory Siats
A computer memory slot 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 least 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.

7. Cooling System

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

et o _.‘I 107:_____ NOT-EOR-SALE~—




e System Unijt
e e ————

Computer Science-X|

it reaches 7
g r system uni
heat sinks and fans. If the temperature inside the SY

e S top of the
is fixed on
cerain point, it can.damage the pars. A ot sed to dissipate heat from
microprocessor to cool it down. Heat sinks are also U

ters are designed to tum
the surface area of the motherboard. Many O?EZLL
themselves off if the temperature exceeds cenal

LR

e 2T Heat Sink

Figure 4.12 Cooling System

8. Computer Bus

Computer Bus is an electrical pa
‘communicates with internal and

& ~

h e — e
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Data bus connects the CPU,

memory and the other hardware devices on the
motherboard. ;

Address bus connects the cpy and RAM.

Control bus is used 1o send control si

gnals to different components of the
computer 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 ports.

a.  Serial Ports

h'. Parallel Ports

¢. PS/2 Port

d. USB Port

e t*'ire 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 computers 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 ports in modern computers.
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Figure 4.13 Serial Ports

b. Parallel Ports : :
A parallel port is a parallel communication physical interface. It is also known

as a printer port. Parallel ports can transmit multiple‘ bits over s‘everal U;IFES atf
a time. These ports have 25 pins in which 8 pins transmft one byte o
information and the others are used for transmitting eontrol signals. Parallel
ports are named as LPT1, LPT2 and LPT3. In today's modern computers
parallel ports have been replaced with USB ports.
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Figure 4.14 Parallel Port

c. PS/2 Port .

The PS.-'2 connectors are used for connecting keyboard and mouse to a 1BM
compatible personal computer. Its name comes from the IBM Personal

PS/2 mouse connector replaced the older seria| mouse connector, while PS/2

e —
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keyboard connector replaced the larger keyboard connector used in the 18y

Systems series of personal computers which were introduced in 1987. The

t

— . Unit- 4 ipside System Unit

PC/AT design.

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

i
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USB (Universal Serial Bus) is a serial port which provides a fast serial
transmission between devices and comﬁuters. It is the most commonly used
port in modern 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 ‘o 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, efc. 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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provide electric power to devices connected t0 it.
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Expansion cards are circuit boards which are inserted into expansion
the motherbpard. 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
c. .Modem Card

d. Network Interface Card

a. Sound Card

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. 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.

slots on
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’ Figure 4.18 Sound ¢

b, Vldeo card ound Card

A wdeg card also known as video adapter, ghraphics accelerator card, display
card nr graphics card is an expansion card .whose function is to generate
output images to a display unit. Some cards contain dual GPUs f;ar additional
performance. Because graphics cards work hard they generate heat. For this

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

A Figure 4.12 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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4. Network Interface Card { work interface controller, network

n as ne ki
*A network interface card also:on;:uler hardware component that connec

ris A z ansion card in
adapter and LAN a:;ﬂtﬁemm Usually NIC is inStalleq|a'$nenx; st
coffpterto & ﬂpbm most modem computers have built-
the expansion slot,

cards on the motherboard.

Figure 4.21 NIC

423 MemoryChips
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" Memory chips'are integrated circuits that can either temporarily or permanentz
store data and code for processing. RAM chips (SIMM, DIMM, SDRAM, an
DDR-SDRAM) are the computer's temporary workspace, while flash memory

chips are permanent. ROM and PROM chips can never be changed, while
EPROMs and EEPROMS can be modified.

——— — Computer Science-X1
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The following are some common types of memory chips.
& Single In-line Memory Module (SIMM)

A SIMM or single in-

computers from the ear

two flavors, 30 pin and

used in 286, 386, 486

The second variant, 72

line memory module is type of RAM used in the
ly 1980s to the late 1990s. SIMMs were introduced in
72 pin. 30-pin SIMMs provides 9 bits of data and was
models of computers and in some Macintosh models.
Pins SIMMs provides 32 bits of data and was used in
486, Pentium, Pentium Pro and even some Pentium Il systems. SIMMs had
storage capacity ranging from 56KB to 32MB.

b. Dual In-line Memory Module (DIM)
DIMM (Dual in-line memory module) resides on a computer's motherboard. [t
is the upgraded form of SIMM. It has more 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,

DIMM memofy modules -allow multiple lines of communication within a
computer. DIMM connectors link up to different circuits as opposed to a SIMM,

which can only produce a single line of communication. Capacities of DIMMs
range from 64MB to. 512MB.

LIS
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¢. Synchronous Dynamic Random ACt

(SDRAM) :
SDRAM also known as sing!

access memary (DRAM). S?dFle
an improved form of the o

i dom
: is dynamic ran
' SDRAM, 1S Itis
e data rate {SD:}gd semiconductor menh::riowl-
AM s a high spamic Random ACCEsS ith the
r DRAM (Dyn t operates in sync wit

ich means that 1 eeds than non-

SDRAM operates svﬂch"’"””:l:éﬂpemte at much grea;er;::k speed as the

system data bus. Thel_'E:;::l wansmits data at the sa";ﬁicllent data transfer.

s?nchI'OI'IOUB RAM. SD llowing for faster and more o gengraﬁ[}ns like
CPU's internal clock, allo in modern computers and 1 in the market.
SRR commom:;;;ﬁ:‘; IIle:'ﬁFlz and DDR3 are available | sy

DDR (also known as R :

ot il

- Figure 4.24 SDRAM

Memory
d. Double Data Rate Synchronous Random Access |

& DRAM) .
| DDR S(Il::::ﬂi ﬁrpa of SDRAM. The name "dquble datarrat?dt;e:rz Ts'-:n‘;‘;z
E:i fact that a DDR SDRAM can achieves nearly twice the l:tan.riW| Rbsu
| - data rate (SDR) SDRAM running at the same speed. It is improve e
which allows a computer to transfer data at twice the speed. It has lrr.1p e
memory clock speed as compared to simple SDRAM. It reads '?r writes

consecutive words per clock cycle.

o TR,

¢ The System Unit is core
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SUMMARY

of & computer system. Usually it is a rectangular
box with many electronic components 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 Ccomponents 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
component of the system unit,

Basic .Input Oulput 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.

Expansion slot is an opening or socket in a computer mainboard where a

circait board or éxpansion card can be inserted to add new functionalities
" to the computer.,

. The Accelerated Graphics Port (AGP) is a high-speed point-to-point

channel (pathway), primarily used for 3D Ccomputer graphics.

The Peripheral Component Interconnect (PCIH is a cﬁmputer bus (an
electric pathway) for attaching hardware device in a computer.

A ribbon cable also known as multj-wire planar cable is a cable with many
conducting wires running parallel to each other'on the same flat plane.

i

W),
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; st new technology cgble
* SATA {Ser’fal Advanced Technology Attachment) is @

for connecting storage drives to computer. : A
ing i uter main board in
« A computer memory slot is a socket of opening in comp

which the main memory chip is installed.

ommunicate with
« Disk controller is the circuit which enables the (_JPU to c

disk drives. .
insi stem
« Cooling system is used to maintain proper tefmpatanire lncice ",]e &

unit.

processor communicates with internal and external devices attached to the

- computer.

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, Camcorders. to the computer system,

[ ]

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

Computer Bus is an electrical pathway or channel through which the -

d{splay card or graphics card
generate outpuyt images 1o a dis

18 an expansion card whose function is to
play unit,

network adapter and LAN adapter

is computer hardware component that
connect a computer to a computer n i

etwork.

* Memory chips are integrated circuits that

can either temporarily or
Permanently store data angd code for processing

A SIMM or single in-line memory module is type of RAM.
¢ DIMM (Dual in-line memory module) is the upgraded form of SIMM.

SDRAM (Single Data rate RAM) is a high Speed semiconductor memory.

DDR SDRAM (Double Data rate SDRA

M) is twice the bandwidth f a si
data rate (SDR) SDRAM. . SR
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for the following MCQs. |
t (AC) to low-voltage direct

Q1. Select the best choice ' ;
! changes alternating curre

i i devices.
L ; and pgnpherai
rocessor
current (DC) to operate the P B. Power Supply
A. Motherboard D. Register
nit . stem?
G‘ ?Lll-nip':‘ﬂ:}e following is the firmware puilt into the computer sy
i. ~Whicho B. RAM
A. Slot D. BIOS
C.' yo aré openings or sockets in a computer motherboard
iii.

i new
* where a circuit board or expansion card can be inserted to add
w 3 .

functionalities to the computer. e
.Po
A.BIOS - .
' lots
C. Power Supplies . D. Expanac‘m S 3 T
iv. Which of the following port is a high-speed point-to-poi ]

—__

(pathway), primarily used for 3D computer graph ics?

A. AGP B. PCI

C.PCle | D. ISA | :
v is a new technology cable for connecting storag

drives to computer.

A.IDE ; B.PCle

C.FD D. SATA
vi.  Which of the following is the fastest slot?

A. AGP . : " - B.PCI

C. PCle D. ISA

R M

e il R s g L - :‘_.
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vii. l

——— IS the

circuit  which enables the Ccpy

. Communicate with gisk drives. y
A. Memo
y ry B. Disk controller @
i, :

————— s the most commonly useq port in modern computers

P riety of devices to the computer,
.uUs
B. PS/2
C. Fire wire D. LPT1
ix. 'v.-'.i.fhich of the following cards facilitates the input and output of audip '
Signals to and from a computer?
A. Video Card B. Modem Card
C. Sound card D. Network interface Carg
X.  What does SiMm stand for?
' A. System in

-line memory module

B. Synchronous in-line memory module
C. Single in-line memory module

D. Serial in-ling memory module

Q2. Give shm_‘t answers to the followin

g questions.
I.

unit.
ngs.

Differentiate between CPU and System
Define two majn types of computer casi
List different parts of a'motherboarg,

What is role of BIOS in computer system?

A

fii.

iv,

v. piﬁerentfate between a port and a slot,
Vi.  Name different types of data cables with their purpose of use,
Vil

Why cooling system is important for a computer?
Differentiate between SIMM ang DIMM.

viii.

s i PR A A

e
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; g
X : on cab es.

chips.
Discuss different types of n'nc_lrnt::'rﬂ;'fgs o
What is Bus? Explain different typ

¥ SDRAM.
Write note on SDRAM and DDR

- in computers.
1. 5

ii.

.

iv.
V.
vi.

n mmputEfS-

v

VVVVVVVVVV

A

explain ba.sfc network components (Sender, Receiver and Medium).
explain modes of communication (simplex, half-duplex ang full-duplex).
describe communication media (Guided and Un-guided).

explain communication devices (Switch, Router and Gateway).

explain network architecture (Client, Server and Peer-to-F'aer}.
explain network types (LAN, MAN, WAN and VPN).

explain network topologies (Star, Ring, Bus and Mesh).

identify the Purpose of Communication standards.

‘understand 03| Model and concepts of its layers.

provide examples of Protocols and devices at each layer of 05| Model.

describe TCP/IP protocol suite used for communication over the
Internet.

Compare the TCP suite with 0S| Model.
differentiate between circuit switching and packet switching.
describe |P addressing schemes (Classes, Masks and Subnets).
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ot communicate with each

i llection of two
; n of s rk is @ cO
A network is a co'llec::oﬂ{ edium. A computer netwo and data. When these
other on a shared ne o share the resources 15 and devices
or more connected computers 10 e can share differentf

joined in a network, peDF;' es. A typical computer network is
n s

computers or nodes

computers are ;
such as modems, printers and tape

i 5.1. :
shoy In Fighie hub or switch

Server

Workstation

Wireless Access Point (WAP) 3 h
““ ‘ ? Workstation
. n Workstation
laptop . Figure 5.1 Computer Network WL
- ‘Components
- 3 =~ Data Commun _]J oy, p-‘. LSS

The data communication is the movement or transmission of data bethwtze;‘im“"’;
. devices or computers. OR, it is the transfer of data between two poin

in analog or digital form via a communication medium.

A data communication system consists of five basic components.
a. Sender

" b. Message

¢. Medium
d. Protocol
e. Receiver

_8ven can be wirel

e _—
. ; ]
. -
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Receiver

Set of
+ | Rules ;
Protocol ——I '

Figure 5.2 Basic Network components

a. Sender

Sender or Transmitter is a device that sends the mess

age. It may be a
computer, workstation,

telephone handset or video camera. The transmitter
converts the electrical signal into a form that is suitable for transmission

through the physical channel or transmission medium. For example, TV

broadcast, there is a specific frequency range for each channel. Hence the
sender (TV broadcast station) must translate the information signal to be sent
into the appropriate frequency range that

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

b. Message

Mem_gge is the data or information that is to be transmitted. Message can be
number, video, text or any combination of these.

c. Medium

Medium is the ph

ysical path that message uses to travel from source to
destination. It can

be fiber optic cable, coaxial cables, twisted pair cable and
ess media. Medium is also called a channel. Telephone
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u
clectronic system®

er jum).
system, Internet, and many o iations (wireless medium)

radio can use eiect{omagnetic rad

d. Hedeiver

i 3 1 thh r E=y set.
jver is the device W ielevision j
Receiv workstation, telephone handset of i may ot be in proper form to
computer, om0 transmission mediu
The data‘receive

e converted 10 & ropriate form

jver and it must b t. tpp Dr f

be accept_ed to tl'fe recel ! i | .

C:l::-in’i':mul'ln(:ai 'orn i ; Re. ceive Understand, Accept, Use, and Give a F1 etedback_

With utiih;lse;;.tei:s comn:tunication process may not be completed and
itho

successful.

t can be a
ceives transmitted message. |
e

e. Protocol : - i
tocol is a set of rules that governs data communications. It reprtz s
: i [ [ ro ;
'A‘:::amem between the. communicating devices. Without ; ;rJ .
adgvices connected may not able to commu nicate with each other.

Modes of data transmission refer to the methods or tjvays informatlfmﬁ ::‘;
| transmitted from one place to another. Following are the different categorie
; data transmission modes which are: .
a. Simplex, half-duplex and full-duplex

b. Synchronous and Asynchronous

a. Simplex, half-duplex and full-duplex

- i. Simplex mode

In Simplex mode, the communication takes place in only one direction. In this
mode, a node can only send data and cannot receive or it can only receivé
data but cannot send. In this mode communication is uni-girectional, 10"

Computer Science-XI
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€xample communication from a central computer to a dumb terminal. The
Communication can only take place in one direction and it is not possible for
" the receiver to send data back. Another example of simplex transmission
would be data being sent to an electronic notice board such as those found in

train stations and airports.
;'E A

One direction
only

e,
e —

: Figure 5.3 Simplex Mode
ii. Half-Duplex mode
In half-duplex mode, each station can both transmit and receive data, but not
at the same time. Each end of the communications link acts as sender and
receiver. An example of this type of communication is the use of walkie-talkies,

where each of the persons communicating must indicate when they have
finished speaking.

~N

——

Both directions but
only one at a time

Figure 5.4 Half-duplex Mode
iii. Full-Duplex mode
In full-duplex mode, both stations can send and receive the data
simultaneously, for example two or more computers connected to a network
device such as a switch that provides full duplex activity. It is the fastest bi-
directional mode of communication. The full-duplex mode is like a two way

r-
. /]
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i g e 559“715; full-duplex communication is the tiofh can talk and

One common gxﬂl’ﬂp; communicating by a telephone line,
When two people ar .

listen at the same time.

1

Both directiqns at
the same tlmP

Figure 5.5 Full-duplex Mode

b. Synchronous and Asynchronous

n L

i. Synchronous Transmission

In synchronous transmission, Iari_i,e volumes of infon‘nation can be ;rar;lson:l:lii}dr
at a time. In this type of transmission, data is transrmﬂed block-by- g
word-by-word simultaneously. Each block may contatn.several‘bvles 0 as.
In synchronous ftransmission, a special communication dewce. knownl
synchronized clock is required to schedule the transmission of mfor.mation.
With synchronous transmission, large blocks of bytes are transmltted‘ at
. regular intervals without any startstop signals. Synchronous transmission
requires that both the sending and receiving devices be synchronized before
data is transmitted. Synchronous transmission requires more expensive

-

—

P ——— L
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. type of transmission

Direetdon of flow
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mmouf:nlmn[nuonn]nlmnlfunomunnllm .

Sender
Sk

Figure 5.6 Synchronous Transmission

fi. Asynchronous Transmission

In asynchronous transmission, data is transmitted one byte at a ‘time’. This

is most commonly used by microcomputers. The data is
character-by-character. In asynchronous
transmission does not occur at predetermined or regular inte
synchronized). A sending device can transmit bytes at any
receiving device must be ready to accept them as they arrive. A start bit marks
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 usually involves communications
in which data can be transmitted intermittently instead of in a

steady stream. It -
is s0 named because the timing of the signal is not important. Asynchronous
transmission is relatively slow.

transmitted transmission,

rvals (i.e., not
time, and the

Direction of Mlow

data units
Figure 5.7 Asynchronous Transmission
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nication media o nurica
Cﬂn}:;: It is an important pgut of_;ogmd el
ot \d .rovida communication Wi et
S{I‘Tnu'lmsnicaﬁan media can be clas

a. Guided Communication Media i
'D‘ Unguided Communication Media
o icati ia
a. Guided Commumcaltlon Med

cal links in which siqn
lled bounded media.

als are confined along a

i es of
Guided media are the phys! Three .common typ

_ narrow path. These are also ca
bounded media are: _
i. Twisted Pair Cable
ii. Coaxial Cable
ii. Fiber Optic Cable
i. Twisted Pair Cable .

i i together.
i Pair Cable is formed of two insulated mppar. wires Mlster;im r;; ok
Tw'stﬂ.j aare twisted with each other fo minimize mterfe.arence il
I:Ft:::r?airs cable. Twisted wire pairs have fewer bandwidths than
is ¥
ble or optical fiber cable. ' .
E:ralﬂ'nare are two types of twisted pair cables; shielded and unshielded.

Unshielded Twisted Pair (UTP) Cable:

UTP is the most commonly used networking wire. It is inexpensive, ﬂexl'::i;
and light, thus making it very easy to work with, The quality of UTP may V ¢
‘from telephone-grade wire to extremely high-speed cable. The cable has 0 ;
pairs of wires inside the jacket, The unshielded twisted pair provides

000 M : of
bandwidth of 100 th@ (Cat 1:I to1 hpg (Cat T)The standard Gonngci
for unshielded twisted pair cabling is an RJ-45 AnBEIoE:
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Shielded Twisted Pair (STP) Cable
The difference between the UTP
Wrapped to protect the wire fro
extend the maximum distance
155 Mbps. It costs more than UTP,
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Conductor Cable Jacket
Insulation

Cable Jacket /
/ e,
e ey

——

% Overall
Drain Wire Foil Shield
Figure 5.8 (a) Unshielded Twisted Pair Cable Figure 5.8 (b) Shielded Twisted Pair Cable

fi. Coaxial Cable (Coax)
A Coaxial Cable (Coax) has a central core conductor of solid or stranded wire
(usuélly copper) enclosed in an insulating sheath, which is, in turn, encased in
an outer conductor of metal foil, braid, or a combination of the two. The outer

metallic wrapping is a second conductor to com

plete 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. Although coaxial cabling

is difficult to
install, it is highly resistant to signal interference. In addition, it can support
greater cable lengths between network devices than twisted pair cable.

Feil shield
\ Center Conductor

Braided shigld

Outer Jacket Dielectric
Figure 5.9 Coaxial Cable
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ili. Optical Fiber Cable 4 or fiber of glass called the
| fiber consists of a very narrow stran
An optical fi ~

_ Unguided media also called Wireless media transports signals without using
r of glass called Cladding. * @ny physical conductor betwee
ic laye ;
. ! a concentric ic jacket. It transmits
S i qo e sur":: ";’:g bpl:oiecﬁva coating of plastic |
The cladding is cover

n the two devices communicating. Signals are
normally broadecast through the
: .. eignals. This eliminates the
Is in the form of light rather than electronic b
signals i

air and thus are available to anyone who has
the device capable of receiving th

em.
total internal reflection The commonly used wireless transmission media are:
f electrical interference. The Fiber optic user:sﬁc core is surrounded i.  Radio waves
ffﬁh:?;; :;g:t signals through a channel. > E-;r!:S{jg:l'i:;i‘rr.él'ience in the density of the ii.  Micro waves
g lastic. The :
. S or
by a cladding of less di:zebg;:fn 3 F:igm moving through the core. - No light iii.  Infrared waves
two materials causes th use of this reflective cladding. i. RADIO WAVES
escapes the glass core because ular. Now a days, telephone,
" The fiber-optic cable is becoming more popular. NO

. ; e
optic cables. Fiber optic cable has bandwidth more than 2 Gbps (Gigabyt

Radio wave distributes radio signals through the air over long distances such
per Second).

as between cities, regions, and countries, and short distances such as within
;m office or home. Radio waves are normally multi-directional, When an
Cladding ! y antenna transmits radio waves, they are Propagated in all directions. The
Jacket multi-directional characteristics of
s - multicasting, i
Core

and televisions are examples of multica

sting.

Figure 5.10 (a) Fiber Optic Cable

T = : - - n : Figure 5.11 Radio wave Transmission N :
Cadding ] ii. MICRO WAVES
8*“"*"‘:"\ / \m / \ ﬁmew : Micro wave s a wireless tra

frequency than radio waves g
network media. Micro wave tra

nsmission technology that travels at high
nd provides high throughput as a wireless
nsmission requires the sender to be in line of
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i ignals ; eivi :
v»nr-e l'.e = »sg| in which the sending and rec sually installed on the high
umdlt:{;::h::a .0 wave stations or antennas ﬂfef u|‘n e-of-sight therefore towers
aligned. Microwa ation IS line- I

& icrowaves propag : ch other. Mobile
towers or buildings. Mncr_or::e d to be in direct sight of ea
with mounted antennas

i hnology.
telephone companies use microwave tec

sight of the receiver. Electronic

Microwave Link

~RANGE

Figure 5.12 Microwave transmission

For long distance communication Sateljite Microwave technology is used. A
communications satellite is a device

: that receives microwave signals from an
earth-bag.ed station, amplifies the signals, and broadcasts the signals back
over a wide area 1o any number of €arth-based stations. Satellite micro wave
transmission is used to transmit signals thraughout the world

B2 Computer Science-xI
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Figure 5.13 Satellite Transmission System
iii. Infrared
Infrared is a short-distance wireless transmi

ssion medium that sends signals
using infrared light waves.

Infrared frequencies are just

affected by objects obstructing sender or receiver,
Infrared is used in devices such as the mouse, wireless keyboard and printers.
With infrared, Computers can transfer files and other digital data bi-

directionally. Infrared adapters are installed in many laptops, handheld
personal devices and mobile phones. .

a *

Figure 5.14 Infrared
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ication between the computerg
mmun tion devices,

' ‘ co ;
Communication devices are used for o important communica
or other devices. The following are som .
a. Switch
b. Router
c. Gateway
a. Switch ' rk nodes to a centraj
rk swilch or hub is a device that connects neT{;perates e
E HGFWU itch is also called layer 2 device becauSF J lligent device such as
:"}ia::y!;rs:wﬁch does not generally encompass L:In'?;:;;’:al i, A
in i e a y;
hes appear ne X
repeaters. Network switc s because it
el itcﬁ?genemlly contains more intelligence than a ;Ub e
e ?ar’:: MAC table. Unlike hubs, network switches are capa Bdc' desﬁnatiog
:Iaat.l: packets as they are received determining the source an
device of each packet and forwarding them.

" between different n

Lo _L_EE;_FEL:]'-:"C'r;f! Unit- 5 Network :_'.J.,nm.‘;,-"{;,,;_i(,.l.1 and pr

b. Router W

destination address in
directs the Packet to th
node to node until

route for the packets to destination,
A router normally connects AN
routing table. For example

connection to many compute

S and WANs in the Internet with
a router can pe used to distribute o
rsina University or College LAN.

the help of
ne Internet

C. Gateway

S an interface to each of the ne

Y, congestion on connected netwo
keeping local traffic confined to the network on which

when the packets are destined for another network.

responsibility of acting as the switch that allows such
network to another,

Gateways are very

tworks to which it
rks is avoided by
it originates, except
The gateway has the
packets to go from one

intelligent devices, A gateway can translate information
etwork data formats or network architectures. |t can

translate TCp/p t Supporting TCP/IP can
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e (omation and work its way baci e s s e

o the vequiied level.and rapnkags t:; el!ﬂ . a. Client/Server Network Architectyre
toward the hardware layer of the OSIm -! m&ﬁ!. E . Serverijs g Powerful computer that provides centralized administration of the
'%};—w‘ . _ ' network and serves up the resources that are available on the network, such

> 1 lL ' g as printers and files. S
- N .Li Client on the other hand is g network device that Participates in a client/server
LA_!‘!__‘—-——'*—" =T Gateway relationship by féquesting a service from a server It may be a computer that
allows a user or users to log on to the network and take advantage of the
g - resources available on the-netwurk.
7 The client/server Architecture s particularly recommended for networks
J requiring a high degree of reliability. The term Client/server referg to the
[ i f iF . concept of sharing the work involved in processing data between the client
w8 e oy

computer and the server computer,

S - ~ * " responds by sending one or more streams of data to the client. In addition to

i

‘j ) such as user authentication and the identification of a data file to be
il e %3 : ferred

|L %‘7‘1"‘ _ ] transferred,

il _i, @ AT e L R
E.I" £ Lok S T Nt InT e .....»__._.. St -— : -
!;'-!5 A computer network is a collection of computers and devices mterconnef:j: A
i 1. | by communications channels that facilitate communications among users ple:
W " allow users to share resources and data, Network Architecture is the completﬁl One example of a client/server network is a corporate environment where
R - framework of any computer network. |t refers to the logical and Stmc_tu_: employees use 3 company e-mail server to send, receive and store e-mail,
il & layout of the network, consisting of the hardware, software, connectivity ©* The e-mail i | r issues a request to the e-mail
I L 10 communication protocols and moge of transmission, such as wired or wireless. - | SHend, on K eny S ST RO DS ,q
O b - N, SLK Server for any unread mail. The server responds by sending the requested e-
i lowi i ; KB i : .
e The following are Sﬁl{ne Important network architectures, mail to the clignt. Data transfer from a client to a server is referred to as an
2 g ; & :IEEH'SEW&F Network A"ch“ecl}_"ﬁ Upload and data from a server to a client as a download.
{oh b. Peerto Peer Network Architectyre

i =
=1 =
g
. — ! .
= ||
g H L -
. J
o
\
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many clients and a few g - Whi

. resources,

b. Peer-

In a Peer-to-peer network, all computers haye g
known as Peers. They all have the same abjljt
available on the network. Peer-to-peer networks

qual status and therefore
ies to use the resources

are designed primarily for
, small to medium local area networks, Nearly al| modern desktop operating
Figure 5.17 Client/Server Network : Systems, such as Macintosh 08X, Linux, and Windows, can Support peer-to-
i : Peer network. A peer computer basically acts ag both a client and a server
: twork Y * computer. =
His antages of a client/server ne . i :
i oe Ce:lrallzed Resources: Server is the centre of the network and it can The only requirements for building a peer-to-peer n
. = :
| manage resources that are common to all users. K !

etwork include installing an
PCs that Supports peer-to-peer networking and then
PCs through some medium.

Operating system on the

* Improved security: Server provides better security to network users. Physically connecting the
i o

Scalable network: It is possible to remove or add clients without

. L "'—-—-—__q
i i d without the need for major m_._, ﬂ“

- affecting the operation of the network an ¢

| changes. y i \ ‘
S . * Flexibility: New technology can be easily integrated into the system. _ | 4 .
B B s Interoperability: All components (client/network/server) work together. . H 2 -0
: I Disadvantages of 3 client/server network - . / : J
i - * Expensive: Requires high inita investment in dedicated server. ; \ 4 ,
- ! Maintenance: Large networks wil| require a staff to ensure efficient —
3 Operation and maintengy,

ce.

:'0-
* Dependence: When server goes ¢ f . across o

own, Il cease

the network i Operations wi
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; s et o —— —_— rn_nl! ter ‘lS_--:lo_r.ac_e_-_J_(f_ Unit- 5 h.cwf‘m Communicalion and Priocols
-1_ —_ rk " ---_-_-.‘-____H‘ oy
i ; r netwo : A local area network's linkages usuyal i i i
'.’g Advantages of a P“r.w;édfnradsdicated server. R telephone, coaxial.orﬁber-opticiables AN e e
e ; i i ' s
IJ‘ Meyiifis ks N3"'{;tem (such as Windows) already in place may . - There are two basic reasons for developing a LAN: 2
: 2 rating syste erations. i ; i
Y:' « Setup: An ope w‘,_-.gﬁgured for peer-to-peer o _ * Information sharing: This refers to having users who access the same
J- only need to be r 4 mri‘ : ' data files, exchange information via electronic mail, or search the
ib PSR IMm,a!,._u:.-peer for files and applications. 13 .Internet for information. The main benefit of information sharing is
B tralization: No central storage urity available as on g Improved decision making, which makes it generally more important
| | + Dece PRI provide the sec than resource sharing.
b . L'?ssz.f e:re rn. i s * Resource sharing: It
-\ client/s atwork. ]

refers to one computer sharing a hardware device

(e.g., a printer) or a software package with other computers on the

27 % - © Network. The main benefit of resource sharing is cost savings.
" . | into following types. - |
Network can be classified _ ‘ : .
a. Local Area Network (LAN) - i r &
b. Metropolitan Area Network (MAN) : - .

T T

e

; : :‘-:J-'
c. Wide Area Network (_'MﬁN]- A . . |
' d. Virtual Private Network (VPN) _ + ¥, | '—‘—'—msmm
a. LAN (Local Area Network) _

LAN (Local Area Network) is a network that connects camp.uters f""fj de:::
in a limited geographical area like home; school, and office building.

| - computer or device on the network is called a node. LANs are most likely t? be

- based on Ethemet technology. A LAN is useful for sharing resources like fl.|B$.
| .printars, games or other applications. A L.;!LN can be wired or wireless._A wired
i LAN requires Ethemet cable to physically connect all computers on the . MAi\J b :
network 1o a central device called a switch or hiub, A wireless LAN uses radi_U y. . " (Metropolitan Area Network)

workstation

workstation

Figure 5.19 Local Area Nebwork

e A

-
_ - 28 A metropolitan area network is a computer network that usually spans a city or
i communicate, i
I ;a:l E:'a sf:m ueeds : local : 10 Mbps (such In a large metropolitan area. MAN usually interconnects a number of local area
i : ata transfer -overa - i
&g iforan B m::m network) ﬁﬁ:gp:?::"ﬁf;;:eh !.([;;:bit Ethemal: i 7 networks (LANs) using a high-capacity backbone technology. MAN might be ;
: wi or Gi : ; HA
owned and managed by a single o anization.
local area network can reach as many as 100, or even 1000, users. e . P ﬂ
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Metropolitan Area Network connects multiple geographically nearby s tc:
one another (over an area of up to a few dozen kilometers). Recent use of
MAN technology has been the rapid development of cellular phone systems.

&_ 3
. Ag &g

Figura 5.20 Metropolitan Area Network

- €. WAN (Wide Area Networks)

WAN (Wide Area Network) covers large distance for communication between
computers. lts nodes may span. cities, states, or even countries. It
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 WANs (like the Internet) are not owned by any one organization but
-rather exist under collective or distributed ownership and management.

Unit- 5 Natwaork ¢

: —— e Y l-”’“m“"'iﬂﬁlion and Prtocols
Country A & e & .
ot i Wide Area Network Country B
== 'L i of ANZ Company oyl
& PR

Country D

Figure 5.21 Wide Area Netwark

d. VPN (Virtual Private Network)

A. virtual private network (VPN)
_telecommunication infrastructure, suc

A‘VPN works by using the share
Privacy through Security procedures,
Large corporation
VPN technolo
network. In o
aUthenticateg

d public infrastructure while maintaining

S, educational institutions, and government agencies use -
9y to enable remote users to securely connect to a private
rder to gain access to the private network, a user must be
using a unigue identification and a password.

=
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)
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Figure 5.22 Virtual Private Metwork

7  Network Topologies
Network Topology refers to the physical layout and connectivity of pomputer;
in a network. Network topologies are categorized into the following four basic
types. .

a. Star

b. Ring

c. 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

i

., __Cr_:mpulerScience-Xl'
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&y vork 'E'.'J.'nmumcatr'm: and Priccols

b . . -
efore continuing to its destination. The hyub switch, or route
\ ; r manag

ntrols : es
; all functions of the network. It also acts ag 5 e and
'S configuration is common wi peater for the data flow.

1
used with Coaxial cable gr fiber

CO|
Th i
th twisted pair cable; however, it can also be
optic cable.

E Star Topology

—

-

==

Figure 5.23 Star Topelegy

Switch/hub

. Advantages of Star Topology

*  Centralized management, It he

Easy to install and configure,
No disruptions to the network wh
Easy to detect faults and to re

: Ips in monitoring the network.

L]
en connecting or removing devices,
e move parts.

E\II ure of one node or link doesn't affect the rest of network.

Disaduantages 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.

v
i

|
e
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b. Ring Topology Lk 2 )

In a ring topology, every node is logically connected to two other Pf:?UE mtgl
and succeeding nodes, furf'ning a ring. Traffic flows through the entire ring unti
it reaches its destination. .
Data packets travel in a single direction around the ring from one newr!t
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

!
.l ' | r - Figure 5.24 Ring Tepology
: i | Advantages of Ring Topology
| = Even when the load on the network increases, its performance is better
l | 1 than that of Bus topology. »
* There is no need for network server to control the connectivity between
: ? workstations. : )
| : I * Additional components do not affect the performance of network.
15
i + Each computer has equal access to resources. .
k'
It Disadvantages of Ring Topology :
I j * FEach packet of data must pass through all ‘the computers between
il source and destination. This makes it slower than Star topology.
* Ifone workstation or port goes down, the entire network gets affected.
j j.' ok i -J T =
= — e f
| % -
i e =
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* Network is hi
components.

Ring topologies can be difficult to troubleshoot,

Adding or removing computers from this type of topology can disrupt
the operation of the network.

ghly dependent on the wire which connects different

c. Bus Topology
In the bus topology,

i LT

each node (computer, server or peripheral device) is
attached to a single common cable. This topology lype is considered a passive
topology because the computers on a bus just sit and listen. When they “hear"
data on the wire that belongs to them, they accept that data. When they are
ready to transmit, they make sure no one else on the bus is transmitting and

then they send their packets of information on the network.

Bus network typically uses coaxial networkin
computer using a T-connector. Each end
terminator specific to a cable.

g cable hooked in to each
of the network is terminated using a

5 Bus Topology

Figure 5.25 Bus Topology
Advantages of a Bus Topology
* Bus topology costs very'less.

* Easy to connect a computer or peripheral 1o a linear bus.
rF-e_—'.‘";'.-' | |

e 4 L
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§ ST han a othe’ topolod'
1 Requires less cable length : "
1 - d
| i to set-up and exten 5 i
o s i ly used in sm
is

< 2 break in the main cable. Loose
is

' I
« Thereisa limit on central cab

connected: | oo
Proper termination is required 10 dump
L]

ust. t'
: difficult to detect and troubleshoutfault ati
i i traffic.

% . Itis not suitable for networks with heavy
d. Mesh Topology
In a mesh network topolo
devices, aré inlerconnacted

als. Use of terminators is

ndividual station.

gy, each of the network node, computer and other

with one another. .

in a full mesh, every device in the network is m,ngected to every ::::n Z::;c;

\n- reality, @ partial mesh is commonly used in backbone env e

\ connections between critical servers an ;

of the previous topologies, messages sent on er m.a
rce o destination:

y redundant

provide fault-tolerant
devices. Unlike each
i " network can take any of several possible paths from SOU
. This type of topology is very expensive as there are man
|:§i'u,' | ~ connections, thus it is not mostly used in computer networks. It i

ki E d in mesh

I | used_in wireless networks. Flooding or routing technique is US®
it topology.
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e
?h

= o

Computer ==

Computer i
Figure 5.26 Mesh Tapclogy
Advantages of Mesh topoiegy

e Data can be transmitted from different devices simultaneously. This
topology can withstand high traffic.

Even if one of the components fails there is always an alternative link

present. So data transfer doesn't get affected. ‘

* Expansion and modification in topology can be done without disrupting
other nodes.

-

Disadvantages of Mesh topology

* There are high chances of redundancy in many of the network
connections.

e Overall cost of this network is too high as compared to other network
topologies.

e Set-up and maintenance of this topology is very difficult. Even
administration of the network is challenging. :
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TiO TANDAR L i —— —_ “OMmunication and Prtocol: _
. b 5_'2 DATA COMMUNIG‘A ION S DS OW different Protocols work wit “‘—'“—-—-—-——._.___'fs____

h devices
ﬁi 2 network to arrange data,

oy

also called Network protocols, are set of rules : osli MODEL LAYER S
The OSI modegy defi
seven different |
the application

Data communication standards,

that coordinate the exchange of information in Computer networks. hes a netwo

ayers. Contro| i

rkin :
9 framework for implenienting protocals in
layer in one gt

S pass
Passed from gne layer to the next, starting at

G | el

5.2;1 _Pﬁmose'of.cﬁmmuni_catinn Standards

: the chan ation, and ; : .

i Communication Standards provide guidelines (also called rules‘or prcto-cols} to The OSfm:r:::Z;Ted:;?:;station and back uz'?t[:: i?;f:gnt:?];he bottom layer, over
manufacturers, vendors, government agencies, and other service providers to each include mumpleé Communications into seven d;ﬂe M i
ensure the kind of interconnectivity of networks for communication. These services. The O moue,h;ardware Standards, protocols, o g i:yws. where |

l: " standards define how computers identify one another on a network, theh fon:n e Bijeha as following seven layers » Or, other types of | ,[i

i that the data should take in during transmission, and how this information is & Dol yer : . ’l“m[}\ _ g,

{ processed once it reaches its final destination. Some examples of nk Layer : ry i

communication standards are TCP/IP (for UNIX, Windows NT, Windows 95 s Metwork Layer “ il_

i and other platforms), IPX (for Novell NetWare), DECnet {for networking Digital . & Transport Layer

il Equipment Corp. computers), AppleTalk (for Macintosh computers), and * Session Layer .

i NetBIOS/NetBEUI (for LAN Manager and Windows NT networks). ' g  Presentation Layer E_
522 Open System Interconnection (0SI) Model : * Application Layer E
0S| Model is developed by Intemational Standards Organization (ISO), which ¢

' is a multinational body dedicated to worldwide agreements on International !

I Standards. An OSI model covers all aspects of Network Communication. It is )

{ an Open System because it allows two different systems to communicate over 'l
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.
e 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 on a network are physically connected to each other.

{8 ———NOT-FORSALE— = o . ;

Phrysical Link

Figure 5.27 0S| Model Layers '
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Layer 1: PHYSICAL LAYER -4 /, )
51 The physical layer, the lowest layer of the OS! model, is concerned with }he
transmission and reception of the unstructured raw bit stream over a physical

medium. It describes the electrical/optical, mechanical, and functional
| cal 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.
he physical me‘d.iurn is managed

§ interfaces to the physi
twork devices.

&-b.
[ ]

~

« Transmission and receipt of data from t

at this layer.
Interfaces between network medium and devices.
« Defines optical, electrical and mechanical characteristics.

« Conversion of the raw bit stream into glectrical impulse, light or radio

signal.
« Manages the encoding and decoding of data.
Determines. whether the encoded bits will be transmitted by baseband

(digital) or broadband (analog) signaling. ;—"
) Py
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 data
link layer is concemned with physical addressing, network topology, physical

_ control.
The data link layer provides:

handled by the communications hardware.

link management, error nofification, ordered delivery of frames, and flow

+ Segmentation of upper layer datagrams into frames in sizes that can be _

'-.- : ¢ 'f : :
i R Y T E
\R\ W

— .Uml- 5 _hfe_tfmk Communication and

i i ki i .
~ R
Computer s, %
Omputer Se;j hee-X|
ﬁ___

Prtocols

s Bit Orderin ey
9. The data |j ~ e b=
frames before t'ans;tais“-nk layer organizes the pettm of data bits ko
aNd SHAIt bits, bit orger . -, T foMMating i |
e : g issue
L order, Parity and other functions are als: ::::I a: e
Layer 3: NE i
TWORK Laygg \

This layer allows the data calle

network to another. Thig et :lpac:els or datagram to go from one ph:,rsic-;al
SO has its own addressi
sing scheme (network

logical address) so that devices can communicate wi
nicate with other devices across

multiple neiworks
e iks. Consequemly, this layer is al i
determination. : alse responsible for path

J

The network layer eslablishes the mu[;‘;J g’} ~ o~

across switching points, which are typically

example of this layer is the |p protocol

e
routers. The most ubiquitous §
functions.

in TCPAP. It provides the following

¢ Translates Iogical addresses, or names
¢+ Management .

s Determines h

9 5 into physical addresses.

onnectivity and routing between hosts or networks,
it Ow data are transferred between network devices
€S packets according to unique network device addresses

Provides flow and congesti
gestion control
depletion to prevent netwark

* Responsible

resource
—a

for addressing, determining routes for sending and

| Layer 4: TRANSPORT LAYER \
: As 3 . . -
its name implies, it handles the transparent transport of data segments

-

etween the sender and receiver ]

i —

“be p ;
tween network devices. It is responsible for flow control, errdr control,-data '\

be :_:Qem:;tation, and communication reliability.

5 SEqﬁenczspm Ie-lyer ensures that messages are delivered error-free, in

The transr and with no r.osses or dupllc‘:atlcns. -
port layer provides the following functions.
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ssion) layer above it, splits the
the smaller units down to the
at the destination station

« Accepts a message from the (se
message into smaller units, and passes
network layer. The transport layer
reassembles the message.

« Manages reliable end-to-end message delivery with acknowled
in network.
« Tells the transmitting station to
available. #
Provides reliable and sequential packet delivery through error recovery

and flow control mechanisms. ’ . .
« Provides connectionless oriented packet delivery.

gments

"back-off* when no message buffers are

Layer5: SESSION LAYER
The session layer sets up, coordinates, and terminates conversations,
exchanges, and. dialogues between the applications running on different
stations.-It provides: e
«. Session establishment, maintenance and termination: allows two
i application processes (on different rmachines) to establish, use and
f_.‘ Y terminate a connection, called a session. .
A « Session support: performs the functions that allow these processes fo |
communicate 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 Intemet applications, the session, presentation and application .
* layers are usually mmbingd inside the application itself, thus, web browser
performs all functioris of the session, presentation and application Iéyers.

PRESENT AT
TATION

The presentati LAYER
p f ation layer S0Vl i

. presentation, format 1, i Incoming and gyt

window with the p ewly :1her (for example, Pl 90ing data from one

called as the syntay | s text). The pre "_3’“ i i
1k, Sentation layer is sometim
es

It can be vy
View
ator for the network,

nit- 5
r 6: ‘
Laye — °"ﬂ:numcatiun and Prtocols

e —

The presentalion layer pro,; .ed as the trang|

& password encryption, Pt data for Security purpeses. R

« Specifies amhitec"-"e‘iﬂdenémemd ample,
Layer 7: APPLICATION LAYER i
The application layer serves as the yser

transfer format,

i
Nterface for users angd application

provides an interface with the presentat
»application-specific. This layer performs t
* Resource sharing
* Remote file access
Network management
Ditectory services
: Electrm_'lic messaging (such as e-mail)

ion layer, Everything at this layer is
he following functions.

23 Examples of Devices and Protoc
~C[Layers of OSI Motel

' The followi PRk =
ow
they are | INg are some common network devices and protocols and where
IMplemented in the OSI model.

iy
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O8I LAYER DEVICES PROTOCOLS

SHMP, SMTP, FTP, TELNET,
HTTP, NCP, SMB, ApplaTalk,
FTAM, X.400,%.500, DAP,DNS

NCP. AFP, TDI, ¥DR, S5L,150
8623 TLS, PAP, X.220

NelBIOS, ASF, ADSP, ZIP, 180
§327, ¥.225, SAP, SOP

NOIBEUI, TCP, SPX, NWlink,
UDP, RTP, SCTR, TP, TP1,
TP2, TP3, TP4, OSPF, SPX, RIP,
ATP, NBP, AEP, ATMP

Routars, layer 3 (or |P) switches. 1P, 1P, MWlink, NelBEUI, ICMP,
IPsec, ARP, RIP, BGP, X.25

{PLP), CLNP, DOP, IGRP

Bridges and switches, Ethernel %.25 (LAPB., Token Bus, IEEE
Incorporates both this layer and the 202.3 lraming, Etharnol Il

Physical layer. framing, LocalTalk, TokenTalk,
EtherTalk, Apple Remaote Access,
PPP, HOLC, Q.821

Hubs, repeatars, network adaplars, X.25 (X.21bis), EIATIA-232,
Parallol SCSI buses, Various physical- EIA/TIA-448, EIA-530, G.703
layers Ethamat incorporates both this

A layor and the data-link layer. Token ring,
FDDI, and IEEE B02.11.

Communications between computers 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
local and wide area networks. It was developed by the United States

e e ——e T . =
=

1

1969 for a research shariy,, i
; Ole
foundation of the origing) AHPAJN c

a. TCP/IP Architecture
b. TCP/IP PORTS
c. TCP/IP Applications

a. TCP/IP Architecture

TCP/IP prot i i
T protocol suit consists of a layered architecture whe
: : - : re
ome functionality which can be carried out by a protocol EIEaE:|1
ocol. Each

usually has m
2 ore than one protocol options to carry out th ibili
e layer adheres to. Pl

layer

layer

Itis oy
named from two of the most important protocols in it.

normally considere
d to be a 4 layer s
ystem. The T
into the following four layers il

Application Layer
T"anspoﬂ Layer
Internet Layer

Network Access Layer
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TCPAP Protocol Suba
DARPA layars I | :

‘metl-w TeP _ o uoe

IGMP | ICMP KD | MLD
Internet Layer | [
- ARP |- [P{lpxd) P x6
Matwork Interface BoZA1 H
Layer Ethemel wirsbess | | Frame Relay { ATM
LAN ! ‘ Media for daia fianaler (7] Etfamaly

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 p :
across the Internet. The Transport Layer is concerned with host

; y ion-
communication. Transmission Control Protocol provides reliable, connectio

rovides the means for the transport of data segments

-to-host

o AW =%
AT i T TRl
o R _I'.l.-':. .5

e Fas

o
- --:.q-_-'_"n-s.;_t,:ﬂ", A Tt

computer Scll‘_‘nce_x|

._,..--"'__ — un“‘ 5 NE[‘“‘ o
B —_ﬂsﬂﬂmunicaﬂun and Prtocols

oriented transport of g,
that use Internet Protog

Internet Layer

ta between two endpoints

ol to communicate, (Sockets) on two computers

this layer is IP,
Network Access Layer

The Network Access Layer Provides access to
is transmitted and received across the Physical network in network access

r. This Iz ; <
laye IS layer combines the Physical and Data link layers and routes the

data between devices on the sam,
& network,
data between the network ang other devices It also manages the exchange of

b. TCP/IP PORTS

Ew’tw lmmp‘uter or device on the Internet must

assigned to it called the |P address. This IP address i
paﬂipu!ar computer out of the millions i
Inle‘rmet. The information sent over th

the physical network. The data

have a unique number
S used to recognize each
of other computers connected to the

Uses,

For i :

'provildr:‘Stanoe! Port. 23 is used for telnet services, HTTP uses port 80 for

A a"i web .b!‘OWSIng. service and FTP servers use TGP ports 20 and 21 to
Nd receive information. There are some ports that are assigned, some’

féserved ang < ; :
Programs. many unassigned which may be utilized by application -
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The port numbers are divided into three ranges:

«' The Well Known Ports.
« The Registered Ports.
« The Dynamic and/or Private Ports.

 WELL KNOWN PORT NUMBERS .
for the major Internet applications, such

Well-known ports (0-1023) are used '
as Web and e-mail. For example, all port 80 packets (HTTP packets) are
directed to and processed by a Web ;ewar.

REGISTERED PORT NUMBERS - 5
Registered ports are assigned to applications that are mostly vendor specific,
such as Skype and BitTorrent. The Registered Ports are in the range 1024-

49151.

DYNAMIC PORT NUMBERS
The Dynamic and/or Private Ports are those in the range 49152-65535. These

ports are not used by any defined application.

c. TCP/IP Applications
All modem operating systems support TCP/IP, and most large private
networks rely on TCP/IP for much of their traffic. A technology used for
connecting dissimilar systems. Many TCP/IP application protocols were
designed to access and transfer data between dissimilar systems. These
protocols include HTTP, FTP, and Telnet. TCP/IP provides a robust, scalable,
cross-platform client/server framework. :
The TCP/IP is used by the following applications.

« Web browsers (Internet Explorer, Firefox, Safari, Opera etc.)-

iy
« Web Servers
« File Servers
‘e Terminal Servers - :

Metw \
Mﬂn and Prtocols |

RS ES

.

Onli —— -
Ne games on \

File T i
:. fansfer applications (WS-FTP etc
Microsoft Windows Update :

Anti-Virus applicationg

2 [Compa

characteristics.

SIMILARITIES

The main similarities between the two models include the foflo
owing:

hey share similar architecture. - Both of the models sha
re a similar

architecture. This ¢ i

) |ay::s .be illustrated by the fact that both of them are
They share a common application layer: - Both of the models share
cn.::-mmon "application layer". However in practice this layer includ:s
different services depending upon each model.

Both models have comparable transport and network layers: - This can
be illustrated by the fact that whatever functions are performed between
the presentation and network layer of the OSI| model similar functions
are performed at the Transport layer of the TCP/IP model.

Knowledge of both models is required by networking professionals.
Both models assume that packets are switched. Basically this means
that individual packets may take differing paths in arder to reach the
same destination.

Both the models are based on the concept of stack of independent

protocols.
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DIFFERENCES
The main d-irfereﬁoes pétween the two models are as follows: . L
ntation and session layer 1SsUes into its

. TCPIiP combines the prese

application layer.

OSl is a reference model and TCP/IP is an implementation of OSI

model.
‘« TCP/IP Protocols are consideged to b
intemet has developed. The OSI model however is a "generic,

protocul—indepen‘dent 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 th

e standard around which the

e 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 0S| 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. .
« The TCP/IP suite is based on protocols whereas the OSI-model is
" layer based madel.

Computer Science._y R ey
T — Unit-5 N
o —— fi‘-’_‘ﬁ_c'ﬂmmuni;aﬁgn and Prtocols

7 |Application | )

Application

B N
3 | Network Internet
2 |DatalLink Network Interface
1 | Physical Hardware
08l Mudell TCP/IP Model

Figure 5.29 OSI Model Versus TCP Model

Packet Switching

Packet switching is a network communication method in which the data get

. transmitted in blocks, regardless of type and content, called packets based on

:225 destinatit?n address in each packet. When received, packets are

s sl-?mbled in the proper sequence to make up the message. In this kind of

Ieslsz ing, the media capacity is used optimally, and the response time is
r.

i

Circuit Switching
f’muit switching is a scheme in which the network sets up a dedicated point-
':t"lﬂmnt connection between nodes and terminals before the communication
Starts, just like the nodes were already connected.

i)
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ket Switching

Difference between Circuit and Pac
e S M BT 1,11 switching Rt
1

g
ammally ! leedbandwldth alrocatr

TBandwidth is allocated dyn
May be more economical as snot |
needed dedicated ::lrcmt
The packetneeds lobere- | Once connection is established,
transmitted every time when it gets ! | communication is fast s Al
| lost, damaged before it is received '
in this method.
o bEEAdor felephony, DSL | This cuncept is mainly used in
4 |services and other data
i X telephony systems.
1 ransmission services.
‘_ .
1 ::s o urie:nf:r::?::f dd:izverl This is best used for transmission
netwol u I

l 5 J of audio signals and not suitable

!

Costs more for hardware. :
1

S

l errorless.

_|signals can also be sent over the SLF
| ; . for data transmission.
i network in the form of packets.

; % This type 61 switching is
Itis usually a connection less - :
6 4 d ' connection oriented and may be

service. Rarn
! connecllonless also

The Intemet bew the most
7 " h | circuit switching network is the

common example, _
telephone system,PBX.

An Internet Protocol address (IP address) is a number that is used to ldentlfy a
device, for example a computer, a printer, etc. on the network. Each device on
:e:?g: rkAm::;_:?;le 4 'l:“‘q“e IP address to communicate with other network
infonna;ion X :‘:w!; r: c;':lmputer) is a device that sends or receives

- Network devices transmit the data across the

n : a1
etwork. These devices include hubs, switches and routers. On a LAN, each

-

¢

3 host and network device MUSt haye a1,

.+ octet ranges from 0 to 255 in decimal, or 00000000 -

gomputer Science-x| 2 g,

Co|
o _‘___‘_-lnmunh:ation and Prtocols

nip
be able 10 communicate with each oth address within the same network to
: er,

An IP address can be statjc o dynami
Ic.

w A
and it is & permanent Internet 4 s static IP address wil i

address that is assigned each i
da

internet. The address is made Up of 32 b
I

change
dynamic |p address is a temporary

co
mputer or device accesses the

bits are broken into four octets (1 oetet =
declmal and separated by a period (dot).
expressed in dotted decimal

8 bits). Each octet is represented in
: For this reason, an IP address is
Ormat (e.g., 172.16.81.100). The value in each

11111111 in binary.
The following IP address is an example which shows an IP address

represented in both binary and decimal formats

W

10 S X 23, :
' 18 (de
00001010.00000001. 00010111 00010011 {(bin(:l'n;)al)

Th
ese octets can be broken down to provide an addressing scheme that can

, Support/accommodate large and small networks.

a. Classes of IP Addresses

" Gi d
Ven an IP address, its class can be determined from the three high-order

bit
S. Figure 5. 30 shows the significance in the three high nrder bits and the
g
; Nge of addresses that fall into each class.
here are fiye different classes of an IP address, from A to E.
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F[I\gure 5.30 Classes of |P Addresses

Class A

Class A is used for the large n
with many network devices. Binary address

range is between 1
555.0.0.0. Its Network part consists of 1 ‘octet and Host part consists of 3

octets. An example of the class A is 100.10.11.1.,

etworks and is implemented by large companies
lor the class A starts with 0. Its

bits 0 7-8 15-16 23-24 31
fmmm—m————m—— P e pmm—t e ———— pmmmmmmmm = +
| Network | Host |
| Part | Part = |
et e i e o mmm—————— e +

1 Octet 3 Octets
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 i§

fo 126 and the default subnet mask of this class is

Computer Seiencg S e e S s S TSNS
-

——

pits 0O
o 7-8
| “r:r_qh"“ i gy 23-24
etwg e -
| rk ———— 31 - Vs
Pa st so \ IEREAL -
e TEE__ : Hosgr _'; {j %
__________ e
Slcigly = - hees gy .o |
Class C 2 Octets
- i

Class C is used for the small netwo
starts with 110. The range addresseg
the default subnet mask for thig class
of 3 octets and Host Part consists of

anress is 210.190.100,150
bats 0 7-8 .

rk& The binary address for the class G
1ln the class C is between 192 to 223 and
I8 255,255,255 |ts Network part consists

1 octet. An example of the Class C |p

? _________ st et L }?;16 23-24
| Metwork! =~ 0 o e 5
sl Part I Host
----- P e e | Parrp i
830ctets feesate ot
Class D 1 Octet L%

Class D is fo i
£ I special use for multicasting. The binary addresses for the ¢l

s with S
- 1110 and the IP address ranges from 224 to 239. An exampl

s D IP address is 230.150.1 10.11 - ‘ S

- Gl'ass E

Class E :
i IS under experimental research. The binary address can start with
a : .
A nd the decimal can be in range from 240 to 255. An example of the
S E IP address is 245.101.110.110
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b. Subnet Masks IP address. Like the IP s UM
ion of an IF & t : .
i di e network portion o A Y
Subnet Mask indicates th imal number. Usually all hosts within A network i 3
# 'S a colletj 3
. d on of indepeng,
ent com

is a dotted-deci

bnet mask is @ 32-bit combination used

address, the subnet mask
k. Su

a LAN use the same subnet masl 2

e e Sender or Transmitter ;

i fers to
i ich portion of an address T€
e t subnet masks for usable IP

igur faul
host. Figure 5.31 shows de
digathe : classes of IP addresses.

addresses that are mapped to the first three
destination,

CLASSA(1-126) .
qﬂ\ﬁw,% ufl,r.{:. ¥

Default subnet mask = 255 l
-» Receiver is the device Which receives tr5
nsm

S GBnet/ioSte SRS e
l itted m
Nowore] [ Post | [Host ] * APprotocolis a set of rules that gove s
ns data communicati
SEE . 0 : 0 y 0 " | © e InSimplex mode, the Communication tak —hw; tgﬂfﬁ
akes place in only one directi
. ection,
R (128-1 9 1) |+ = In half-duplex mode each i
Default subnet mask = 255.255.0.0 , ' Rl
eszssoo Sy ata, but not at the
r Nemﬂ |Network| |_H_DL[ E{’L‘ ¢ In Full-duplex mc;de both stations ca d
. nsend and receive the data si
258 . 258 . 0 . @ * In synchronous t issi i
ransmission, large volumes of information can be transmitied

block-by-
ock-by-block or word-by-word simultaneously.

CLASS C (192-223)

t mask = 255.255.255.0 ;

Detault sUbnd * In asynchronoys transmission, data i itted o

h Is transmitted one byte at a ‘time’.
. | * Guided media are th ar e o
e physical i ich si .
I Network | i Network | [ Network | r Host | S phy: links in which signals are confined along a narrow
b L e TREPS | N
' * Ungui " .
Figure 631 Subnet Masks < g‘i"dE!d Media also called Wireless media transports signals without using any
P Lys'cai conductor between the two devices communicating,

edy g

—
Tt
d
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ss transmission medium distribut
petween cities, regions,

s radio signals through the air

) ik and countries, and short
over long distances such as

distances such as within an office or home. -
wireless transmission technaology that travels at high frequency

s a )
= Micro wave IS o tk media.

than radio waves and provide throughput as a wirel
« Infrared is a short-distance wireless transmission medium that sends _sEgnaIs using

infrared light waves.
is a device that connects network nodes to a central

= A network switch or hub

location.

« Router is a device that forwards data packets across different networks.
puter running software that allows

e A gateway is a hardware device or & com
network protocols or

communication between networks with dissimilar
architectures.

e -Server is a powerful computer that provides centralized administration of the

network and serves up the resources, such as printers and files, etc.

s Client is a network device that participates in a client/server relationship by
requesting a service from a server. i

 In peer-to-peer networking there are no dedicated servers or hierarchy among the
computers.

* LAN (Local Area Network) is a network that connects computers and devices in a8
limited geographical area like home, school, and office building, ete.

« A metropolitan area network is a computer network that usually spans a city or in @

large metropolitan area.

— pm— -._:?_-,.___L“ .

Computer Seij,

 to
. 8ccess network services.

Nea-X|

computers,

A virtual private
: Network (vpny
infrastructure S (VPN) is 2 Network that yses BT
i Public telecommunicatio
n

N ) eMmote off;
their organizationy:g 'e offices o indivig
Network, "Aual users with secure access to

Network Topology refers g
a network,

nelwork &e gonrisatad directly
switch, or router,

(: .ll [a] N " WEI‘. an[JhEPa| ch.] a"aCJ es to

In a mesh net
work
i ; topology, each of the network node
S, are interconnecteq with one another. VNPT A e

Communicati
ion Stan i ideli
Wbl dards provide Quidelines (also called rules or protocols)
- = ols) t
Sy » vendors, government agencies, and other service provid "
. - e
e Kind of Interconnectivity of networks for communication i

Applicati
Plication layer serves as the user interface for users and application processes
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_ = ——— nit- 5 N icati
) __Compter ssnce__ — ata trom one presentation — e Conmunieaion na Priocols
¢ —_ incoming and outgoing X ; 7
» Presentation layer converts inc oxt siream 0 a popup window with the e
L]
&g format to another (for example, from 2 ‘ L EXE RCISE J
newly arrived text). ]
' : ations, exchanges, and | Q1. Select g
Session layer sets UP coordinates, and terminates 00“'-'5'9. : Y the best choice for the following MCQs
« Session - : : ifferent stations. i. collect ‘
dialogues between the applications running on difl and c“?n of two or more connected computers to share the resources
nsport of data segments between : nd data is called a
handles the transparent tra | A. Rout :
« Transport layer han o B. Network
twork devices. : : | C. Path '
networ llows the data called packets or datagram to go from one physical | b e & D. Mediurm
S5 : n i . A
« Network layer allow ‘ . w .mh Communication mode data can be sent and received in both
network to another. fg | directions but not at the same time?
T ; ission of data across a physical link. . A. Si
« Data link layer provides reliable transmission : 1 c ?mplex B. Full-duplex
: 1 . Half-
Physical layer is concerned with the transmission and reception of the unstructured | f-duplex D. Duplex
. ; £ 3 :
{‘) raw bit stream over a ph}'&iﬂﬁl medium. ! ——————isthe data or information that is to be communicated
' over the network, Gur§
i i local and wide area | . »
S/  TCPIPis an industry standard suite of protocols designed for 1o | A. Message B. Sender
networks. 1 C. Medium B Retcivet
\ i . -
-« Packet switching is a network communication method in which the data get v is a set of rules that govemns data communications.
/ tansmitted in blocks, regardiess of type and content, called packets based on the A. Message B. Sender
destination address in each packet. C. Medium D. Protocol
£ ] : v. In 13 P
« Gircuit switching is a scheme in which the network sets up a dedicated point-to- made, both stations can send and receive the data
oo simultane ;
. point connection between nodes and terminals before the communication starts, ’ s ously
just like the nodes were already connected. | - Simplex B. Full-duplex
. ' IP add § o ideniya | SRR P gl
« An Internet Protocol address (IP address) is a number that is used to de ; ; o 2 :
( : ) | Vi In which type of transmission data is transmitted one byte at a ‘fime'.
device, for example a computer, a printer, etc. on the network. | A. Si
- - Simplex B. Synchronous
« Subnet Mask indicates the network portion of an IP address. ’ C. Asynchronous D. Duplex prhgal
! Pfoc

-

L —
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e -Cable is formed of two insulated copper wires twisted
vii.
together. .
: gG axial B. Fiber Optic
. Co :
C. CATS D. Twisted Pair

wiii.

- Xi.

Xii.

xiii.

Which of the following network devices is used to forward data packets

across different networks?

A. Switch B. F-:outer_
B. Gateway D. Modem
In networking there are no dedicated servers or

hierarchy among the computers.
B. Server

- D. WAN
works by using the shared public infrastructure while

A. Peer-to-Peer
C. LAN -

maintaining privacy through security procedures.l
A. LAN B. WAN
C. VPN D. MAN

Which of the following topology is most expensive to implement?
B. Bus topology

A. Star topology
D. Mesh topology

C. Ring topology
How many layers does the OSI 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?

A Data link layer
C. Network layer

B. Transport layer
D. Session layer

)
!

B

e s

YR e 1

c“""huters i
C - i
T _lle_l.‘!ce_)(! e Uf".'t'-‘*Nel‘Nork Communication and Priocols
Which | B .
ayer performs security, nam
. & e : T
fiitiog ©cognition, logging and similar

Xiv.

XV,

Q?. Give short answers to the foll
1.

ii.
iii.

vii.

viii.

A, Transpﬂrt Iayer
C. NEIWDI’k layer
In

B. Presentation layer
D. Session layer
—————— topology, each node (com i
; puter, server, peripheral
elc.) attaches 1o 5 common cable. i
A. Star
C. Ring

B. Tree
D. Mesh

s owing questions.

D:;:::;I:i::: :wdes of data communication with the help of a diagram.
: ; etween synchronous and asynchronous transmission

Differentiate between guided and unguided media |

Diﬁergntiate between LAN and WAN |

What is OSI Model? .

Compare TCP/IP Model with 08| Model.

Dl.fferentiate between circuit switched and packet switched networks
Briefly describe 1P Addressing. :

Q?' Give detailed answers to the following questions.

i.
i.
iii.

Explain various modes of data communication.

What is guided media? Explain diﬁerenf types of quided media
Explain Radio wave and Microwave communications. .
lWrite 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.




g

() Afier the completion of Unit - 6, the Students will be able to: 4
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» explain a wireless network.

» explain the advantages and disadvantages of wireless networks.

define radio signals, radio transceiver, access point and line of
sight communication.

>

differentiate between short distance and long distance wireless
communication.

explain the types of short distance wireless technolagies (Wi-Fi,
WiMax, Bluetooth and Infra-red).

explain the types of long distance wireless communication
(Cellular Communication and Global Positioning System).

» explain requirements of mobile communication.
> identify features and limitations of mobile communication system.

» explain the architecture for communication aver mobile devices.

N,
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Unit- 6 Wireless Communications

> 6.1 INTRODUCTION

Wireless communicaﬁnn

5 is an importa ;
networking.  Wirejess nt area in telecommunications and

IS a term used to describe

8 :
onnection. The Widespread use of

services, and now the wire obile telephone, various satellite

o e e less Internet and wireless LAN's are generating
Communications and networki
orking. The use of mobi
ile

phones which m
st are?nl;:_, ;e:urar, cordless and satelite phones as well as
Gy, cnr s {WL{’.NS} are increasing day by day. Wireless
the point where the nur:bj o th.e recent years that we will soon reach
e, e Kbt &k Ir of W'DﬂdWJ‘de wireless subscribers will be higher
advantages compared t i Subscribers. This popularity is due to its
advantages is the f ° reine systems. The most significant of these
reedom from cables, which enables the users to

6.1.1  Wireless Network

Wir i

% n?;fjijcr;?;w::c) IS a network set up by using radio signal frequency to
ls0 oo 1o 25 WLAN (Wiroios LA hs nenene oo
nowadays due to its easy setup feature al:ld nIE ne“f'mk_ e
co'nnect computers anywhere in the office/home zit:u?ﬂ:r;ﬁel:\z:ﬁ‘r U‘ser =
Wireless networks use radio waves and/or microwaves to wrlr:e‘s‘t i
Communication channels between computers or devices. They czi'unn:::
con:uputers such as laptops and mobile phones to the Internet or t
business network and its applications. o
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= S ireless router or access 6.1.2 e s
in components of a wireless network are Wir el Advgntages and disadvantages of
mai i
The two i3 . W - Wireless Networks |

: i lients.
point and wireless C A wirel :
€SS network offers the following advantages and disadvantages

P + Advantages of Wireless networks

¢ Manageability — ;

: wm?ﬁﬁ:b:h:ﬁte) netwo?k : ty - Users can be easily connected to a different wireless
Protaco 3 without having to change the physical connection,
s S ity — . R
A:curity Traffic of a wireless network can be filtered or simply blocked.
et . v inwi :
\g ;‘ﬁ ﬂ:‘::s(sr ‘:ii? - eincement In wireless networks provide robust security protections.
=N @' * Mobility —We are no longer tied to 2 spegific location, as were with a wired
e ™ corr'nect:on, ‘f""“‘ a laptop computer or mobile device, access can be
Wircless LAN available at different locations,
— Client

= ((( . ¢ Fast setup - If a computer has a wireless adapter, locating a wireless

: network i i i
i § very simple and in some cases, user can connect automatically

MyWireless Firewall dbank Router — ] s
e el B,?;* sank Rou! {ﬁ:ﬂ - e 1o networks within the range.
ireless : % " B
o P = okt . * Cost - Setting up a wireless network can be much more cost effective than
I CBES rr—1 i H h
Sngloccess _ MF . mmktaa buying and installing cabl ' imi
{o253Clients i g es. Because wireless networks eliminate or
& B oo reduce wiring costs.
PrinuCopy! * Expandabi i
ability - i i
i CAnI K i _“' Adding new computers to a wireless network is very easy.
Server We can easily expand wireless network with existing equipment, while a

6.1 Wireless Network wired network might require additional wiring.
Figure 6.1 Wireless

applications and resources, helps staff to get the job done and encourages

Access points act as a central transmitter and receiver of wireless radio
collaboration.

|

|

|

|

|

l * Productivity. Wireless access to the ‘Internet and to company's key
signals including Wi-Fi and are used to support public internet hot spots. [

A computer or a device equipped with a wireless LAN network adaptor is * Last mile data delivery: Wireless connections can be a very sitable
co

known as wireless client. These can communicate directly with each other of ‘- . 'eplacement for wired connections in areas where it may be difficult or

expensive to extend the cable network to every location.

through a wireless access point.
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Disadvantages of Wireless networks

the wireless network is security. A malicious

« A common disadvantagé of : ‘ :
less network relatively easier than a wired

individual can tap into @ wire
network. |
« Another disadvantage is about its coverage that somewrllerfa users might ' .
face problems of range of signals also some routers allow limited access.
. Sometimes their speed can be slower than wired networks because of their
signals dropage problem. '

« Wireless network is usual

gxpensive to install than wired network.
dio signals and similar techniques for

to interference from fluorescent lights

Iy inexpensive but sometimes it is more

« Because wireless networks use ra
transmission, they are susceptible
and other electronic devices.

. The machinery in factories often
(EMI), which can drastically reduce the

network.
Because of the interference caused by electrical devices and the items it 1

blocking the path of transmission, wireless -::E:-nngctions 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. |
B i BT FE— T T gt g
3 glmpg_fﬁniﬁlmless coml_nq'ﬁicatlon .,
: : ﬂ}.‘!“”‘ﬂ"‘“ R e |
The following are some important wireless communication terminologies. |
a. Radio Signals
b. Radio Transceiver I
c. Wireless Access Point :

d. Line-of-Sight Communication

produces electromagnetic interference
data throughput in a wireless

e LTS wna e dvels o
RV Sl T ey I o ——— LT
b LU SR P RN i, s S s e N

—— — =
e —— —

5
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Radio sig
nals are :
wirel electromagnetic waves which are used as a medium i
m in

€SS communicati
ication. The freque
KHZ to 1 GHz, Radio wave quency range of radio signal is between 3

artificially. § are generated in two ways naturally and

b. Radi

. oT .

B transcewe’:?:scfzwer (Transmitter and Receiver)

el 6 e dataathwureless cornmunicaticn device which is used to send
perform both the functior::gh radio signals. It is a full duplex device that c::
PRSI of sending and receiving data simultaneously. The

is connected to the i
. station by mea i
provides separate paths for seriding and rgceivinr;sli::; :;::mscewer Al

Figure 6.2 Radio Transceiver
c. Wireless Access Point

An Access point is a device that both transmits and i
; receives d i

;:::'i-;ret?a :12 r::t : tr_?:scewer}. It hfxs a built-in network adapte:t:rftsg:r:zmgﬁz

o gt :: e access point connects users to other users with'nln the

ot rea network (WLAN) and can also serve as the point of

ion between the WLAN and a wired network. A single a i

can serve multiple users within a defined network area Whegn g

beyond the range of one access point, they are automaﬁcally hatiiz‘:eolc:\;a
(o]

RTS8
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y _ommunicate with 30 client

i i jcally co
. Wireless Access Point can typical
bl dius of 100 meter. The older and base model of

gystems located within ara ;
aiceSs. points allow a maximum of only 10 or 20 clients but many newer
access points support up to 25

5 clients.

Figure 6.3 wireless Access Point

d. Line of Sight Communication _
uses highly directional transmitter and receiver |
antennas facing each other to communicate via a narrowly focused radio

beam in straight line with very high frequency. The transmission path of a line- }
of-sight microwave link can be established between two land-based antennas, '
between a land-based antenna and a satellite-based antenna, or between two
satellite antennas. A common example of line of sight communication is
infrared (TV remote) for short distance, and for long distance the example is

very high frequency Microwavws.

Line of Sight — i

A line-of-sight communication

o w

Figure 6.4 Line of sight communication

_'__",‘ Lo Bl

—_—
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In lelecommunicati PR S = = o
iﬁfomationn;:zlrc::z:s& wireless communication may be used to transfer
or long distances (:lances (a few meters as in television remote control)
communications). In sho: L::aﬂds or ml_llin_::ns of kilometers for radio
brvii bl etk ¥ s l_stance communication information is transferred
(e.g. Wi-Max) range snoir (T 2 few meters (e.g. Infrared) or few kilometers
i atams A Infre;réd 3 |stan-:fe communication includes Wi-Fi, Wi-Max,
B atARaRd + kong .dlst.ﬁlncle communication includes cellular

satellite communication such as global positioning system

G ; £
- {GPS), geostationary earth orbit (GEO),_medium earth orbit (MEQ) and low

earth orbit (LEO).

T
1 &
A

6.2 SHORT DISTANCE WIRELESS

COMMUNICATION TECHNOLOG

a
| 3
|
e f. SN -—-'-::p?a&.L W e el

The i

temnf;i:\;g:g are some common short distance wireless communication
e Wi-Fi i

WiMax

.« Bluetooth o

o Infra-red -

h

Wi-Fi is short for "wireless fidelity. It is a popular wireless networki

technology which uses radio waves to provide wireless high-speed | For-
and network connections. It uses the 802.11 standard deve;l:ra d b
Institute of Electrical and Electronics Engineers (IEEE) ar;d releasze:j i tzls'lr -
A person or .business can use a Wi-Fi router or similar device to L?eagtz?a;




Pl AR

Unit- 6 Wireless Communications

——

Computer Scie nce-Al

s can be connected wirelessly to

i i riate device:
"hotspot" or area in which approp

a network or gain Intern 5 e AT
Wi-Fi router translates _ _

antenna. It then sends the info e
Ethernet connection. The process

e addle : m the Internet, . ic devices like
Wiy 'lnfﬁm:;fﬂ:uftr:r's wireless adapter. Diflerert electronic Ao
sends it to the

with Intemet access
i ly connected wi r ‘
computers, mobiles PDAs can be wireless r 1

ints tl'i'ua; acceis point or hotspot range is 20 meters I door and it may be in
points. .

i i : ints.
Wi-Fi is supported by many appiic :

consoles, home networks, PDAs, m‘obile phones,
and other types of consumer electronics.

ransmits ‘it using an

he Internet using & physical, wired
works in reverse, with the router

translate it into @

- Simple
- Wi-Fi Network

- = e = -
nd medem connects you home nefwork
The broadba i,

. Figure 6.5 Wi-Fi network

—

radio signal and

major_operating systems,
E A

I e — i P
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o2z wwax

T e

e s,
| .

WIMAX is an acronym for "Worldwide Interoperability for Microwave Access”.
WiMax technology is a standard based wireless technology which is used to
provide Intemét access and multimedia services at very high speed to the end
users. WiMAX is an IP based, wireless broadband access technology that
provides performance similar to Wi-Fi networks with the coverage and quality
of service of cellular networks. It uses IEEE 802.16 standard for
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.

WiMax technology offers transmission of wireless data via a number of
transmission methods; such as portable or fully mobile internet access via
point to multipoint links. The WiMax technology offers around 72 mega bits per
second without any need for the cable infrastructure.

6.2:3 | Bluetooth

e . L I S 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 technigues 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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cove i typically up
r short distances,

2 ve called a piconet or PAN.
mum of eight Bluetooth peer

i i e
Wireless signals transmitted with Blu

to 30 feet (10 meters):
Piconets contain a minim

devices.

- o velength. Infrared signals

e i nger wa :
Infrared is similar to visible light, but ‘:;:i:f‘-l?" i closed area using line-of-sight
for short-range commun! : enetrate walls.
o bz:;:: Infrared waves, having high frequencies, can not p
propa ; ;

i ween one system and
istic, i ts interference betwee
is characteristic, it preven g PRy p
e t:n tz stem that is a short range communication in c‘mela n::t roghiries
_3"01 2:1 i another in the next room. Infrared equmafm bk
i micarand simple. In Infrared communication the transmitier an
econo i .
be in line of sight to communic e inle
mu:tof communication is very low as compan.ed to otherhme;t:od P
. munication. Some commaon applications of infrared technology
com :

below.
s Car locking systems use Infrared technology fo

Bluetooth networks hg
um of two and a maxl

r automatic locking and

unlocking the doors of cars.

and
« Modemn Computers have infrared enabled mouse, keyboards,

printers.
« Home security systems have infrared enabled burglar alarm.

« Remote control system in TVs, Toys, etc uses infrared technology.

technologies. '
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ate with each other’ Also data rate in this _

* Cellular Communication

* Gilobal Positioning System (GPS)

-1 | Cellular Communica
I —

Of all the tremendous advancements in data communications and
telecommunications, perhaps the most revolutionary is the development of
cellular networks. Cellular 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, wireless Internet and wireless
web applications.

In celluiar network, multiple low-power transmitters are used. Because the
range of such transmitters 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 control unit.
Adjacent cells are assigned different frequencies to avoid interference 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

. Ccapacity.

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-thannel interference is kept below
acceptable levels.
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Lo IM o

orks

i istics of Cellular netw
Blagio io cells, each with a coverage area of

Consist of several thousand rad
between 500 m to 35 km radius. e |
Comprised of geyeral access networks and 2 single core ne!:w-::-rk,

d serve millions of subscribers.

« Usually cover an entire country an : ,
« Initially designed for speech telephony, but increasingly used for data

transimission.
« Support of terminal and person
« Examples: GSM and COMA

al mobility.

tioning System (GPS)

The Global Positioning System (GPS) is a satellite-based navigation system.

The GPS system consists of 24 satellites,

U.S. Department of Defense. It is used for
ns for vehicles and ships. GPS works in any weather
y.-There are no subscription

ites are moving around the

land, sea and air navigation to

provide time and locatio
conditions, anywhere in the world, 24 hours a da
fees or setup charges to use GPS. The 24 satell
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
thern running, when there is no
solar power.

constructed and operated by the -

Computer Scj
clence-XI . g 4
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:'-;:3 cf:‘ :sr.endetaor tprrcu.ride accurate location and time information anywhere any

o he .Eanh.. GPS can be used for cartography, forestry, mineral

e r'n rveying, dnsas.ter. management, weather forecasting, wildlife

ey ﬁﬂag.ement, monitoring the movement of people and things and
ging precise timing to the world. :

GPS Segments

GPS has three segments or components.
Space Segment

The i i

Ispace 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

T.he 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.

6.3.3 Categories of Satellite Systems |

Satellite Systéms can be classified based ; .
upon th i g
three types. P eir orbits into the following

» Geostationary Earth Orbit (GEQ)

« Medium Earth Orbit (MEO)
« Low Earth Omit (LEQ)
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h Orbit (GEO)
o equatorial plane such that the

gostationary satellites have the

. a. Geostationary Eart
The Geostationary Earth Orbit is located in th
period of rotation equals that of the garth. G
special property of remaining permanently
fixed in exactly the same position in the
sky, meaning that ground-hased antenna}s
do not need to track them but can remain
fixed in one direction. Such satellites aré
called geostationary.
 Because orbital speed is based on the
_ distance from the planet, only one orbit
can be geostationary. This orbit occurs at
the equatorial plane and is approximately
22,000 miles from the surface of the Earth. Figure 6.7 Satellites in geostationary orbit
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. _ .

-

b. Medium Earth Orbit (MEQ).
Medium .or Middle Earh Orbit (MEO) is a satellite system used in
telecommunications. MEQ satellites orbit the eérlh between 1,000 and 22,300
miles above the earth's surface. MEOs are mainly used in ntaeh:n;_]raphi-::ﬂtL
Positioning Systems (GPS) and are not stationary in relation to the, rotation of
the earth. MEQ are higher than low earth orbit (LEO) satellites, but lower than
geostationary satellites (GEO). Closer to the Earth, sateliites in 2 ‘medium
earth orbit move more quickly. .

e —oemy
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A geostati o8
tionary orbit is valuable f_or the constant view it provides, but satellites

IN a geostati i

for far nonit:r"ary orbit are parked over the equator, so they do not work well

g "H1eM oF southern locations, which are alwa
geostationary satellite,

Telstar is thé one of the

in MEOQ,

ys on the edge of view for

first and most famous experimental satellites, orbited

c. Low Earth Orbit (LEO)

In satellt S

Qpérateslz P::aolrnmi.mmautlt:»r'rs systems, a Low Earth Orbit (LEO) satellite

Low earth ors-lghts Of. between 500 and 2,000 km above the Earth's surface
It satelites can be used for many purposes including satelite

cc-mmun'ications and surveillance,
LEO satellites can be divided into "Big LEOs" and "Little LEOs." "Little LEOs"

d I V N I cal

Most of the satellites, the In i
) ternational Space Station, the Space S
the Hubble Space Telescope are all in Low Earth Orbit. 7 e

i
Mobile communication today is the most powerful catalyst fo h o

lifestyle of the people all over the world. Mobile communication is ev Ellr!ge .
the backbone for business transactions, efficiency and success. It ?swt;?ciss
over lhg role of the PSTN (public switch telephone network). The mn::.biig
communications market requires mobility. The goal of mobility is‘ anytime a Z
anywhe_re communications. Mobile communications technology must b b"i

to allow roaming (the ability to provide service to mobile phone userseu:h".e
outside their home system). On the other hand, fixed wireless is simpl i
alternative to wired communications. The fixed wireless user does no:) :e::

' 6.4 MOBILE DEVICE CON

e

=
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ter Science-Xl s . cost effective
Compu user need
less

ad - wire P
the fixed w'ns Wireless 1S
: when

an alternative means ot

mobility.  Instead, the customer is in a

telecommunications .
providing service- It is sO
remote location.

from fixed locatio

S
metimes the only aars

ﬁ1 consists of the followin

e scribers.

T ey
Mobile communication SYSIE™ Ry
" work together to provide mobile service i
Public switched telephone_net\i\rork ( SO]
Mobile telephone switching office (MT:

Cell site with antenna system
Mobile subscriber unit (MSU)
Mobile Station |
Base Station Subsystem | :
Network and Switching Subsystem
h. Operation Subsystem
a. Public switched telephone network (P:::: N s

The PSTN is made up of local networks, the exchang gkt Sk A
long-haul network that interconnect telephones and ©O

Qg * 0o 00 T

devices on a worldwide basis.
b. Mobile Telephone Switching Office (MTSO)

\ : bile
The MTSO is the central office for mobile SWitl:hlng.‘ It houses ';tt:t:nr;?:allﬁ
switching center (MSC), field monitoring and relay stations forer o
from cell sites to wire-line central offices (PSTN). In analog ce uta o
the MSC controls the system operation. The MSC controls calls, tral

information, and locates cellular subscribers.

Computer Science-XI
—
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C. 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 mobile equipment could
be used by a subscriber by simply inserting the SIM into the unit.

f. Base Siation Subsystem (BSS)

The BSS connects to the MS through a radio interface and also connects to
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 carries out encoding and speech

decoding and rate adaption for transmitting data.

g. Network and Switching Subsystem (NSS)

L]

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.

-

T
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hich contains subscriber information (e.g.
hbase W Ic
ts of a data

The HLR cansl]s-
current location). :
The VLR temporarily oo;: o
whatever mobile is currently

h. Operation Subsyste

: tion that is relative to
. imistrative informa
tairis adminis
ts area.
m (0SS) .
- ti maintenance
in the 0SS: Network operation a::d' g gy
g5 456 nl'nanagement (including charging g
; iption A
functions, Subscrip ]
mobile equipment management.

Mobile

X
-

L

o

' icati stem
‘a. Features of Mobile Communication Sy N
d ke the ¢
o has helped to ma AL
i unication technology ey 5 . nication -
Home Commmnvénjem and easier. Organizations utilize this commu ;Caﬁon
ore i mun

rlt::lmsfonlla)r operations while people personally use mobile com s

n day-to-

to strengthen social lives. G
s . unication technology offers a r!umher of desirab

‘features: 4 T
« The mobile communication provides the mobility. Two aspects of m y
N ! i - i here,
(i) User mobility: User communicate (wirelessly) “anytime, anyw
with anyone”. ‘ »
(i) Device portability: Devices can be connected anytime, anywhere
- the network. .

; i : enc
 More capacity than a single large transmitter, since the same frequency

can be used for multiple links as long as they are in different cells. 2
i i i ite,

* Mobile devices use less power than with a single transmitter a sate
since the cell towers are closer.

£
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* Larger coverage area than a Sf'_lg|e terrestrial transmitter, since additionay
cell towers can be added indefinitely and are not limited by the horizon

® The key characteristic of a mobile network s the ability 1 .
frequencies to increase both coverage and capacity.

°  The mobile communication provides the handover or handoff which rgfers
to the process of transferring an ongoing call or data session from Fhres
channel connected to the core network to another channel. | case of
satellite communications it is the process of transferring Satellite control
responsibility from one earth station to another without loss or interruption

.of service, '

use

e Itis the fastest way to communicate and provide roaming services g
around the world which has played a vital role in business, emergencies
and management.

- 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
Mobile Commum’cation] a standard for, improved spectrim 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 js éxpanded over time to imprm;e data communication and higher
data rates, first by circuit-switched technique, then packet data transport

via GPRS (General Packet Radio Services) and EDGE (Enhanced Data
rates for GSM Evolution of EGPRS).

b. Limitations of Mobile Communication System .
The following are the limitations of mobile communication system.

-

T
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» Vi- Human interface with device
: Screens ang
, : : eyboards tend to be small, whi
i. Inadequate '!andwldf" er than direct cable connections, using Alternate input methods such as s| eaI:h w.lh’-"ii!'.r W’ﬁ'lke s h"f“fde”‘:' o
e e | Hadiu A R toiring peech or handwriting recognition require

Internet access ket
::z:::ﬂogias such as GPRS (GE":::I;?,).
(Enhanced Data Rate for Gioba-l Il phone
available within range of goffnercial 9 itZd range.
LANSs are inexpensive, put have very lim

These networks are usually -
towers. Higher speed wireless

with mobile systems. For example, it
p on mobile calls than on wired

ii. Security issues .
The privacy issues becomeé more Sever .
is much easier for an individual to eavesd

calls.” .

jii. Power issue
When a powef outlet or portable gen
must rely entirely on battery power. Com
mobile devices, this often ‘means unlsua

to obtain the necessary battery life.

erator is not available, mohile comp_uters :
bined with the compact size-of many
lly expensive batteries must be used

]
. w

: ‘{'he‘Mc.abile Device Communication Architecture encompasses the aggregate
of all wireless data communication Capabilities. These include:

a. Web Protocol Stack
b. Wireless Markup Language (WML)
c. Wireless Application Protocol (WAP)

a. Web Protocol Stack

A web service protocol stack is a protocol stack that is used to define, locate,

implement, and make Web services to interact with each other.

oo TR R

. A Web service protocol stack includes the following four protocols.

“jv. Interference .
Weather, terrain, and the range from the nearest sig .
with signal reception. Reception in tunne!s, some buildings, and rpral areas |

often poor.

nal point can all interfere
l i. Transport Protocol
It is responsible for transporting messages between network applications and
v. Health hazards . -iMn:Iirc:?rsa::;:c:Z tsucI: asF'll-erf:r{Hypartext Transfer Protocol), SMTP(Simple
More car- accidents are felated to drivers who were falking through a mobile fds el OCDI;d en;:::e Transfer Protocol), as well as the more
device. Cell phones may interfere with sensitive medical devices. There are ;- Excﬁange P LESDY
allegations that cell phone signals may cause health problems. B ;

NOTFORSALE.

5
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ji. Messaging protocol

di ‘upDI (Service Discovery) i
ponsible for encoding . =
; j

AL Lay‘r 3

wsDL (Service Description) 2

W

It is res
ges in 2 common
Language)

ey .can be

B Sl

messa
(Extensible Markup

format so that th
understood at either end of a
network connection. Currently,
this area includes such protocols
as XML and SOAP (Simple

- i
i
Layer 2
XML Messaging (XML, S0AP)

E _
: Layer 1
Transport (HTTP, SMTP, FTP) K
A T e 1k L A .

Figure 6.8 Weh Protocol Stack

‘Object Access Protocol). -
jii. Description Protocol

r describing the public interfa
Description Langua
L is an XML-based language used to
de a way for individuals

This protocol is used fo ce to a specific Web
service. The WSDL (Web Services

typically used for this purpose. wsD
fiers and 40" provi

describe the services a business ©
inesses to access those services electronically.

ge) interface format is

and other bus
iv. Discovery Protocol

This protocol centralizes services into a common registry. It can publish their

location and description, and makes it easy to

available on the network. Universal Description Discovery and Integration

(UDDI) is intendgd for this purpose. UDDI (Universal Description, Discovery,

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.

B e R e ek
B o
[t G EHE

& In 1998 WAP Forum is formed by Nokia

discover what services are '

b.
Wireless Markup Language (WML)

Wireless . Marky i o)

“implement the V':*irI;:QS Uige -Is é markup language created for devices that

WML pioviries: rses ts pplication Protocol (WAP), such as mobile phones

presentation, and mg:slﬂnal su.pport. data input, hyperlinks, text and image;

WML (Wireless Marky . ["UCh R HTML {Hyeortext MariawiLanguags)

NS S P Language) is the first markup language standard for
Supported by all the major mobile phone manufacturers

c. Wi B iy
A ireless Application Protocol (WAP)
e Wireless Applicati
Secii e pplication Protocol (WAP) is an open standard protocol which
N - ic
A et access to mobile users of wireless phones and other wirel
as pagers and personal digital assistants (PDAs) a

Ericsson, M
Planet, The basi s . , Motorola and Unwired
ic objectives of this WAP are to bring diverse Internet cont
; ntent

{E-g. web pagesl:] a 3
nd other data servi ;
ces (e.g. stock :
and other wi ; quotes) to mobile phol
ireless terminals (e.g. PDAS, laptops). WAP allows lerrninpl l'lE:
als an

software from diff

erent vendors to communi
3 3 mun i =
providers. icate with networks from different
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 SUMMARY

m used to describe communications

is a ter .
nnection.

o Wireless communication e
between two Or moreé devices without any physica
up by using radio signal frequency to

e Wireless network is @ network set :
network devices.

nicate among computers and other
hich are used as a medium in

commu
waves W

Radio signals areé electromagnetic

wireless communication. ,
unication device which is used to

Radio transceiver is & wireless comm |
|

send as well as receive data through radio signals.
smits and receives data

Wireless Access Point is a device that both tran
sceiver).

ity It is a popular wireless networking
h-speed Internet

(sometimes referred to as a tran

e Wi-Fi is short for “wireless fidel
technology which uses radio waves to provide wireless hig

and network connections.
WiMAX, is an acronym for "Worldwide Interoperability for Microwave
Access”. Wimax technology is a standard based wireless technology which i
is used to provide Internet access and multimedia services at very high

" speed to the end user.
Bluetoot!j 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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o Cellular technnfogy
Personal commypjg
applications,

is i
= 0t:v;: underlying technology for mobile telephones
system, wireless Internet and wireless wet;

¢ The Geostationa i
ry Earth orbit is located in the equatorial plane such th
at

the period of rotation equals that of the Earth

e Medium or Mid i
dle Earth Orbit (MEO) is a sateliite system used i
in

telecommunications

- MEO satellites orbi

: rbit

22,300 miles above the earth's s it the earth between 1,000 and

L . . .

2,000 km above the Earth’s surface.

1]

locate, imple
> IMplement, and make Web services to interact with each other

* Wireless M i
arkup Language is a markup language created for devices that

ess A Il i {

The Wi icati
ks threfess Application Protocol (WAP) is an open standard prot
: : ro
m_her prowdes Internet access to mobile users of wireless pho:es ZT':::
Wwireless devices such as pagers and personal digi i
{pDAsJ_ igital assistants

L yd.
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Q1. Select th

vi.

—
Computer SclmM

-A

e —

© viii.

i Qs.
e best choice for the following MC

nge of radio signal
B.2

C D. 4

V\J;l:ch of the follbwing is a wireless cor.nrnunlc

as well as receive data through radio sngnals‘;f'

A. Sender \ B. Transceiver

C. Heceivér D. Infrared

What does WAP stand for?

A. Wireless Access Place

C. Wireless Access Protocol
uses 802.11 standa

is between 3 KHz to GHz.

The frequency

B. Wired Application Protocol
" D. Wireless Access Portion

rd, developed by the Institute of  * °

Electrical énd Electronics Engineers (IEEE). - A
B. Bluetooth : :

A. Wi-Fi _
C. Infra-red D. WiMax ¥ i
Which of the following is used to provide Internet access a 9
multimedia services at very h_igh speed to the end users? v-
A. Wi-Fi B. Bluetooth :
C. Infra-red D. WiMax - .
s}gnais can be used for short-range communication in g oo ‘M.

closed area using line-of-sight propagation. Vi,
A. Wi-Fi ' B. Bluetooth Vi,
D. Infra-red ix.

C. Wi-Max

Computer Science-X|
---"'_'_-_-—‘_\'-‘_\_‘_‘__‘_-‘_\__- ‘
;i vii. : G

ation device used to send s

Th
® GPS system consists of

Unit- 6 Wireless Communications

A. 20 satellites,
C.24 B. 22
GPS D. 25

: monimmm;e?mem facilities that track the GPS sateliites

sions, perform g i :

data to the constellation, b L Comahas aad
A. User

£ fons B. Control

D. Air

A. Geostationary Earth Orbit
C. Medium Earth Orit

B. Low Earth Orbit
D. High Earth Orbit

- is the first markup Ia :
A P "QBUEL?; ;tandard for wireless devices.

C.HTTP D. WML

O?. Give short answers to the following questions.
- 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
cummpnication. :

Wht is Global Positioning System (GPS)?

What is Wireless Markup Language?

What is Wireless Application Protocol?
Write short note on Web Protocol Stack?

- T : 2
5 Ll&i\- :u _.r-'i-:.{'iw.'i.:a- il
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Q3. Give detailed a

ii. -

iii.

iv.

vi.

" Explain different classificatio

: Give imp{)ﬁﬂnl featu

tions.
swers of the following ques
n

of wireless networks?

DATABASE"

disad\ramages g s ] & n 5 ﬁlf:" h
4 vantages and 2 ommunications . | : - .
\What are the ad o short distance C F DAM E \ iF-A LS ;
Explain ~ differen! ‘ _ : B\ . - | ¥4
_technologies. nicationstechnologiesm detail. -:L";_ P R

; istance commu
cribe long di ns of Satellite Systems.

f Mobile Communication System?

i ents O e S
What are the Requireme & Rrikgions of Mobile Communication
res :

Des

e

(B Afer the completion of Unit -, the Students willbe abis tof

» explain the difference between data and information.
System. » explain the file management system.
» define Database.
» explain Database Management System (DBMS).
\ > fdentify'advantages of DBMS over 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.

i : > 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 [Tfansformihg
entities, transforming attributes, transforming relationships).

- ' » normalize relations up to third normal form including integrity rules.
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Computer Science

research laboratories where

: < to make them efficient and useful, -an
struggled with wa}; earch papers. Today databasefs area
in mum.lesst;ghnotogy (IT) industry and buslgesil in
the informa,h:?n v use databases every c%ay anking
ly and indirectly i clationships, web site searches,
m:-lfizrs are recorded in and served by

in special
were found only in spec!

In past, databases
computer scientlsts-
published their findings

ubiquitous part of ;
direc
general. We ‘ 5
transactions, travel resewataons.a »
purchases, and most other tr
databases. | |
. ¢ olated files that are usually m‘tegrate.d, linked or
st advantage of a database is that data
can be easily organized and retrieved
nt software called database

A database is a colle :
cross-referenced to one another. Th

and records contained in different files =
using specialized database manage

management system (DBMS).

- -~*---~---—-—-—r.--r-:§"f*7'r”~‘-”§{i¥;.?":."-T:-" e
‘2 4.1 Data and Information -
'7.1.1 Data and Information -
Data

' whic ive" or
The word Data is the Latin plural of Datum WhIC'!'! means :3 gata bl
: : ething given” (The word data is usually used as a singular ter ,;ized 'y
ci?rr:ction of facts, figures, numbers or idéas that can be Tii ks
processed. Data may or may not be meaningful and canno

decision making process

Information
When facts, figures or numbers (data) are processjed and converlr il
meaningful form that can be used for decision making or any othe

activity, it is called Information.

ed into

g

—— s

7.1.2 ' File Man;ae'ﬁiéntﬂ#fslg;gw i e R

L e o e N T R
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: S enlals
Examples of data and information

1. Students' name

alphabetic order

2. A days

s in a class are data while names of students’ in
is an information,

temperature, humidity, wind speed recorded are data while
weather prediction as cold or warm is information.

3. A student's subject marks are data while his percentage of marks,
grade and position are information.
Difference betwe, n Da

ta and Information

o R .| R SN _ Information g
1 Data is raw, unorganized facts When data is processed |
that.need to be processed. Data = organized, structured or

can be something simple and
seemingly random and useless
until it is organized,

presented in a given context so

as to make it useful, it is called

Information.

2 Data is used as inpul in the
computer,

“Information is the output of
computer,
'3 Data alone is meaningless and

i TﬁEr'nTaEi’dri‘iﬁsEﬁ!,"mea'ﬁngW-
valueless.

and valuable,
4 Data is difficull or even "“in‘f&r‘nﬁﬁﬁ"i's'Ea‘sTaTiE"ré;irE&ui:E"
impossible to reproduce if lost, i lost. For example, if the
For examples in an Exam resuit obtained marks of the students’
all the subject marks award lists = are lost, these can easily be
are lost or damaged, it would be  recalculated from the award lists
very difficult to reproduce them.,

‘5 Data is an independent entity,

Information depends on data.

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

ul® |

e ——— —--_:T—‘_—-g_._,___
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L e i ming languages like C
in fi dling program developed 1N programming .g dg C,

of certain file han ional file system is no longer use due to its

BASIC and Pascal- Conven
and limitations as menti

of File Management S

oned below-

demerits
stem

Limitations y
i. Data Redundancy

Independent data files include .
recorded and stored in several files. This d

when data is to be up_dated. Hence data re

a lot of duplicated data; the same data is
ata redundancy causes problems
dundancy is more in case of file

approach.

ii. Inconsistency
In this system, data is not consistent du
changed all the files containing that
updated properly. If all the files are not update

risk of inconsistency.

e to redundant storage. If a data item is
data item need to be changed and
d properly there may be high

jii. Intensive Coding

The processing tasks like searching, editing,
have separate programs. It means there are no built in
needs coding every time to perform these operations.

deletion and, updating should
functions available and

iv. Data Isolation
Data is scattered in various files and the files may be in diff
users have to write new application program to retrieve data from these files.

This is difficult, time-consuming, and costly.

erent format. The

v. Data Program Dependence

-

In file management systems, changes in the format and structure of data and
records in a file require that changes be made to all of the programs that use
that file. This program maintenance effort is a major burden of filé
management systems.

_—

-

I e L

C
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@ Fundamentalg

vi. Difﬁcni 2

t z
It is not sasy -':0"‘ “CCGSSIHQ Data
simplest data reyy;

is a time consym;

eval task from file requi
: equires extensi ; :
"9 and a high skill activity. V& programming. Also this

vii. Integrity Prohlems

Integrity means reliabj

: lity a
satisfy some integrity o and accuracy of data. Data values may need to

constraj

A grea:;:t; For example the balance field value of a
e an 5000.

R e We have to handle this through
viil. Atomicity Problem |

Atomicity means that either one trans

£ S, acti
whole. It is difficult to ensure = 10n or another should take place as a

example while t . micity in file managem
ransferring an amount of Rs. 1000/- from icc;;rtﬂ :Ytsmm. &
0 account

B, if a failure occu i
' rs during executio
there coul ituation i
are ded i ould be sit
ucted from Account A and not credited in Accoumugtlﬂn like Rs. 1000/-

ix. Poor data security

All the files are
stored as text files. Th i
trapped because fi - These files can be easily located
Enperelity Secum_ﬂle man.agement System has no centralized data secu?ind
e y constr.amts such as effective password protection. lo k’w'
lle processing system are very difficult to program N

[".F _
713 Database

Database i i o

this-dataeilz a shared collection of logically related data (and a description of

i a;-. .omets:'clat:ct), designed to meet the information needs of multiple
rganization. It usually refers to data organized and stored in a

computer that ca :
DBMS, n be searched and retrieved by a computer program called

p e e—.
g

P s =
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il e B

i - fil s into a shared
; -
reviously stored IN geparate 1l
mbines records P for many applications. The data stored
r

ides data B
pmwdieme application programs g and the-Yps
o
’ stc_nred.

GComputer science-Xl
e

A database c0
pool of data recards_that

in a database is independani' Bopt
as on which it is :

of secondary storage devic T,
= By g £ -:- -Ms
| _sement System (DBMS) |

- AR

A database manageme
maintain and manipulate d
n of data inc
ple adding details of new student.

deleting the details of students

g T T
£

)is a set of programs that allow users

atabase, and store Of retrieve data from

R0, udes the following.

those database files. Manipulatiol
« Adding new data, for exam
» Deleting unwanted data, for example
who have completed course.
. Changing existing data, for example modifying the fee paid by the
student. :

The DBMS help
to data. DBMS helps fo give an integrated view of the orga

operations. The DBMS makes it possible to share the data in the d

s to create an environment in which users have better a
nization’s
atabase

among multiple applicat'iuns and users.

The following are few examples of the database systems, managed by DBMS.

% Customer information system

¥ Inventory information

¥ Library management

¥ Accounting and bookkeeping
Typical DBMS include Microsoft Access, Microsoft SQL Server, Sybase, 1BM
DB2, Oracle, Ingres and MySQL.

_:':'\'--.\
,_-—'—'_'_'_

ccess |
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7.1.5  Advantages of DBMS over the File
Management System

The DBMS iS pre.f
erred over i i
the following AdieiTliges: Conventional File Management System due 1o

i. Controlled Data Redundancy

In the Conventi i
L ha:jl?:m;al File Management System, every user maintains its own
a single Iogicalgst aj The database approach combines redundant data into
2 fuclure, Ev i -
database. ery primary fact is stored at only one place in the
ii. Data Consistency

finimal
redundangate; rec?undar-r‘cy leads to consistent data. By controliing data
Y, data inconsistency is greatly reduced. If 2 data item appears only

at one place it is easy to maintain. A
. . Any chan i i
all places wherever this data is used. ’ AT

iii. Data Sharing

A - .
database is designed as shared .resource compared to Conventional File

System. Authorized users
L are granted access to use th
according to their needs and rights. PR

ilv. Enforcement of Standards

Since all access to database must be through DBMS so standards are easier

V. Security

lgsﬁﬁ:entsonal f_ifing gysiems ti?are is ho centralized security system which
o Users according to their role in the organization. DEMS makes i

er to enforce security restrictions since database is centralized. Users are
Provided permissions to access data according to their rights.
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ram Maintenance
to use in P
me for developing an

rogram development and

vi. Reduced Prog
d maintenance of

Many DBMS provide several 1ools'
maintenance. It reduces the overall ti

programs.

vii. Backup and Recovery
for backup an
which

e failure.

ides facilities d recovery from failures including disk
DBP‘:!S; r::r?:ilure software errors, may bring. the database from the
crash, po ; :
inconsistent state to a state prior to th

pata Independence
plication programs that use the data are

se approach data descriptions (metadata)
the repository. With data independence,
e application programs that process

viii. Program-
The separation of data from the ap|
called data indepengience. In datab{l
is stored in a central location called
user can change data without changing th

the data:

ix. Support for multiple views

DBMS may allow different users 1o see different “iews" of the database,

" according to the perspective each one requires. For example, the people using

the payroll system may not require to see data about students and _class

schedules.

x. User-friendliness
Using DBMS user can easily access and manipulate data in database. DBMS
provide a user friendly interface for interaction with database. In most cases,
DBMSs also reduce the reliance of individual users on computer specialists 10
meet their data needs.

o R e
puachministrator (DBA)
anaging the overall database management

T

a person responsible for m

DBA is

and physical realization of the database system. The primary role of the DBA

r-'

__‘--""__"“H. .F#_#T-._...-:_-_._.—_'—‘:__-_—n_____ L
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is to administer, develop and implement- pc;licies a
ensure the security ang integrity of the database
of a DBA include: |

* Implementation of Data Models

+ Database design

¢ Performance issues

c;: Procedures necessary to
r primary responsibilities

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 énough free disk space is available z
o Monitoring jobs running‘on the database and performance

- e T e =

7.1.7 Database Models v

A database model is a set of rules or s
can be stored, organized and man
tools for describing data, data Tela
:::onstraints. Several models h
include:

a. Hierarchical Database Model
b. Network Database Model
¢. Relational Database Model
d. Object Oriented Database Model
€. Object Relational Database Model
a. Hierarchal Database Model
In this type of model, data is organized into a tree-like structure. There is a

hiera i
e hrch!r' of parent_ and child segments. This structure implies that a record
ave repeating information, usually in the child data segment. Each parent

-

. pecifications which state that how data
|pulated in a database system. It provides
tionships, data semantics and consistency
ave l?een Suggested. Few common models
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Computer SR rent. Figure 7.1 depicts
i bu

have many children
e pase model.

a hie[amhlcal datal

t each child b

Figure 7.1 Hierarchical Database Model
Y

b. Network Database Model _

a hierarchical database model except that
t record. A child record is. referred to
ferred to as an “owner". The
bility to establish relationships
increased access
odel.

A network database is similar to
each child can have more than one paren
as a "member" and a parent record is re
advantage of the network database is its a
between different branches of data records and thus offer
" capability for the manager. Figure 7.2 shows a network database m

Store

Manager Salesman

' Customer -

. Order Items

Figure 7.2 Network Database Model

——
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C. Heiatmna]- Database Model amentals

A relation ig i

et s t;bll:sbfle w.nh columns and rows. The Relational

ices Boie, Can urlel:'llatu}ns to represent both data and the

AN il bz has mulliple columns and each co

WOlBE) 21T e u.t particular entily is represented i
- Figure 7.3 illustrates an example

Relationship (E-R) g;
= “R) diagram th
relationships for a sampe fElaﬁmz: m’:g;?sents entities

( & STUDENT_MASTER
& ENROLLMENT NO

model uses 5
relationship among
lumn has a unique
n rows (also called
showing an Entity-
(tables) and their

= TIMETABLE
________ > 3 ATTENDENCE_RECORD = SUBJECT_ID [FK]
D —— = START_TI
& ENROLLMENT 10 [FK] Z END mu? ;
& RESOURCE 1 £ RESO
S D [FK] % RESOURCE_ID
AMP 2 FACILITATOR_ID
{1 RESOURCES Verbl
RESOURCE 1D
£ FACILITATOR_MASTER
?{sumecr D
§ FACILITATOR_ID

E FACILITATOR_NAME

Figure 7.3 Relational Database Model

d. Object-Oriented Database Model

Object-Orien \ .

represented ti??dt::t?: e MOd.EI Is a database model in which information is

Object orienteq databrm of abjects as used in object-oriented programming.

together e i ases are different from relational databases and belong

capabiliies e oader database management system. When database

capabilites CU'IT.IblI'Ied .wnh ‘object-oriented programming language
» (e result is an object-oriented database model.

r.
L |
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atabase Model

odel add new objec
core of modem
t of traditional field

; storage capabilities to the
information systems. These
ed data, complex objects
ata and diverseé binary media such as
By encapsulating methods with data
execute complex analytical and data
d transform multimedia and other

e. Object Relational D
ct relational database M
g systems at the
rate managemen
s and geospaﬁal d
plets.

Obje
relational databas
new facilities inted
such as time-serie
audio, video, images, and ap
structures, an OR
manipulation operations to sea

complex objects.

DB Model server can
rch an

fdr Relational

“To manipulate data, one approach is to interact directly with the DBMS using a

special language called a query language.

Structured Query Language (sQL)
relational database management systems usé SQL (Structured
ation and retrieval. SQL is the standard

sqL is further divided into the

Almost all
Query Language) for data manipul
language for relational database systems.

following languages:
a. DDL (Data Definition Language)
b. DML (Data Manipulation Language)
¢. DCL (Data Control Language)

a. Data Definition Language (DDL)

Data deﬁpition.language (DDL) is a database language that define
structure in \:\rhlch data are stored. These structures may include database:
table, query fields and records.

s the

_—_:%;,,..-——-E?-—-—'—'—gi—t‘f—':—iﬁi'-wiﬂ

Specj

v oA Collection of re

b. D s =
ata Manipulati
A data manipulaﬁon

on Language

* Deletion of data from database

Medification of data stored in the dat

c. Data Control Langua e
Data Control Language s 4 data?)e
data in a database, Examples of DEl

* Giving rights to the users

* Revoking of the already given rights

, 7.2 BASIC DATABAS
- . TERMIN '_._I.ggﬂsss_E

The followi
otnwng are some basic database terminologi
a. Field/Attribute/Column i

An attribute i
organizati S @ property or characteristic of an enti
ation. Following are some attribut entity that
5

—— -
R =

is of interest to the

» ST T nt no, nam h
UDENT: student 0, name, address, phone
P ; no

EMPLO :
YEE: employee no, name, address skill

In H3|ation
al Database M
eld is us is represented by co
ity a single ite 2t USeF’ for a column but it is more Cc-};recltl.ltr::;:?elreas
m that exists at the intersection of a row and - ield to

b. Record/T uple/Row

la i
eXample 4 Sfudem'tEd fields ‘treated as a single unit is called a record. For
ame, Clas § record includes a set of fields that contains R ll.
S, Date of Birth and Address. iy
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Record Of Tuple represents a single

In Relational database, @ Bow or &

occurrence of an entity.

—— -

lation
c. Table/Re = i organized using vertical named columns and
o has a specified numOe* of columns, but may have any
reas in terms of relational database, a table can be
ot equivalent. For example a table

but the two aré 0 . Fo !
put a true refation cannot contain duplicate rows,

A table is set of valu
horizontal rows. A tabl
number of rows. Whe
considered as relation,
may contain duplicate rows,

d. View
A view is a dynamic and virtual
derived from one or more base
that represents the view inste
stored in the database.

table that may not exist in the database but is
1ables. In simple words there is no stored table

ad a definition or query representing the view is

e. Data Type

Data type is the classification of a particular
human beings to distinguish among different ty
systems require the user to specify the type
floating-point and character (text) are the common data types.

type of information. It is easy for
pes of data but most database
of each data field. Integer,

f. Key
In order to track and analyze data effectively, each record in a table requires
an identifier that uniquely indentifies it, is called a key. The key must be
completely unique 1o a particular record. For example student’s roll number,
employee number, and customer number, etc. are key fields.

Figure 7.4 shows a complete Table or Relation.

computer Scie'\cg-x:

e

LA ey
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Cota] o

— li llIclﬂﬁﬂ"""“"*’{'nlunln-;—] r“_-_—____l
: sy ] | Records/Tuples/Ruws

Employe& No
_ N
= deidl K:::Z Date of Birth Address
a i 21711972 Rawalpindi
aeem s
i
Figure 7.4 Table/Relation

(> 7.3PLANNING ADATABASE

Database planning is z

PR i = :esgt.'s;tematlf: approach fo the development of d- b
Pt to design and development to impl e

ementation. A

- -

se

Weu-deﬁ . -

L_7_'::?.1 . Steps fqr b_ééijﬁiﬁh z_u_ﬁ%itahasé“

The process of R
database design is divided into different steps The-s“ e
. e are:

a.

Problem Identification/definition

. Feasibility Study

b
¢. Requirement Analysis
d.
e

Identifying Entities and Attributes

- Assigning Names.to Tables and Columns
a.

Problem Identification/definition

One m

Sfatem::: i:n::: :ha‘; the ?rffblem is before it can be solved. In this step a

eXample, the Adpmre : spemfylvng the scope and objective of the problem. For

Service ALl Stmdelssl-:rrn.Sectw:m Head has been getting complaints of poor
nt. This may lead an initial investigation to find whether a
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the report suggests a new system, this

f
solve the problem- I :
can solve. ‘which s the f casibility study of the new system.

new éystem

leads to the next phaseé
i ud

b. Feasibility Sznu:n as piot study S conducted to .c!etermine whether

s0 ould bé deV eloped of not. Feasibility study depends

m sho ay include time needed for development, cost of

r development, training of

ded in and afte :
ew system after implementation.

Feasibility Study al
new database syste
on various factors which m

development, resources nee

personals, and maintenance of the n

¢. Requirement Analysis

is the process of understanding the customer needs

he proposed system. Requirements are & description
ave or features to be included in it. In order to
database analyst need to spend a lot of
erving the current system, talking to

Requiremenis analysis

and expectations from 1
that how new system should beh
collect all these required information, @
time within the business organization obs
the end-users and examine the overall system.

d. Identifying Entities and Attributes
After requirements identification, the next step is
attributes. An entity is the main data object that is of si
organization. It is usually a person, place, thing, or event 10 be
database.

An Attribute is a property that describes an entity. For exam
an entity then, the employee’s name, age, address, salary an

to identify the entities and its
gnificant interest to the
recorded in the

ple if employee is
d job etc. are the

attributes.

e. Assigning names to Tables and Columns
Entities are converted to tables and attributes to columns of the tables, once
entities and attributes are identified. There are no standard conventions fof
naming tables and columns but all names should be meaningful and
consistent throughout the database. Table names represent business object

‘
L=

I

computer Sdehce-m

3 UI'I it-7 Databas,

-] Fl.mllar;\ema‘s

should be used
mer's table. In case
ver possible.

so meaningful words
sCustomers” for Custo
should be used where

of attributes, meaningful =

iRas: ames

0 7.4 DATA mane s T

* | R:I: MODELING AND ENTITY
' TIONSHIP DIAGRAM %

a. Data Modeling . |

A data model is a logical representati

describe the elements of g databzslon of data

model can be thought o Se system and their relationshi

ioaanEe Petorsar 4 ;t:s ém ent.ll!f relationship diagram tha?;:izfr.atisdalfa

model can be very time~in1;e éplunng all the possible relationships in dt :

e Dot e nsive. It is an important step and should s
often use multiple models to view the same da’::ta:ed

ensure that all processes, entiti
] ., entities i :
identified. + felationships and data flows have been

b. ENTITY RELATIONSHIP DIAGRAM (ERD)

Entity Relationship model is expressed in t

W it erms of entities, the i i
kil relationships in the business environment. Diagrams
h 9ntity-relatioF:1 ShiessEaF:e caftlled Entlity-Helalionships Diagrams (ERDs).
s relationshpi' (ER) diagram is a graphical representation of entities
Urganizaﬁor; iy p&‘t":f) each other. It. is typically used in computing for
i i usl-:(lj ] I|-|n ;Ff:ltja.bases or information systems. The following

In an organization. It is used to

g

Primary Fey

Enty Rolationship Asibubo
Figure 7.5 ERD symbals
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a. Entity

An entity is a pe '
about which the organization wishe

gvent of concept in user environment
tain data. Examples of entities are

rson, place, object,
5 to main

Figure 75 Relailcnship

as under:
« PERSON: employee, student, patient
] . city, state, count -
: E;E(E:Tcltr:;lihn:ee buildi:‘g, automobile :;g;j;b: :f ?::t?:;'z:ship '
[ Soncerr soom o the relationship. It haspth:;i f;;giss in a relationship is known as the degree of
i. A unary relationship exists when an association is maintained within a

CONCEPT: account, course, work center

Entity Instance
A single occurrence of an entity is called entity instance. For example the R ey
g : relationshij

as under: : P where i §
Instances of Entity STUDENT are ‘ than once in different roles. the same entity participates more -
RoliNo: 454 RollNo: 343 : fidaria

Name: Nauman ges
Employee

Name: Ahmad Ali .
Address: Mardan

Address: Peshawar
PhoneMo: 0445666454

PhoneNo: 0454450454
Figure?.7 Unary/Recursive relationship

b. Attribute

An attribute is a property or characteristic of an entity that is of interest to the i In the above e

organization. Following are some attributes: xample employees are managed by employees.
« STUDENT: student no, name, address, phone no

ii..A bina : i :
o ml':) relationship exists when two entities are associated with each
ugh a relationship. OR If there are two entity types involved, it is a

« EMPLOYEE: employee no, name address, skill binary relati
_ lonship type.
c. Relationship
A meaningful association among entities is called a relationship. A relationship | .
manages
Manager Employee

jescribes how the data is shared between entities. Relationships ar

epresented by a diamond symbol connected to the related entities.
Figure7.8 Binary Relationship
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Computer Scien
associations between twg

ionship the
el many or many-to-many,

-to-one, one-t0- j
ity (A) s associated with only one instance

é For example; in @ database one instance Uf, entity type
e (E]'. ted with only oné instance of entity type President (B).
ia :

Country (A) is assoc B

A
i i

Flgl.jre'hsorlo-iﬂm
(A) is associated with zero, one or

e of an entity ;
but for one instance of entity B there is

a company with all employees
(A) is associated with many
e same singular

chip, in binary €

ike unary relation
Li unary dsscribEd as one

entity types may be

i t
one-to-one: one instance of an en

one-to-many: one instanc
many instances of another entity (B),
only one instance of entity A. For example, for
wérking in one building, the building name
different employees (B), but those employees all share th

association with entity A.
A B
t f<
B 1:M
Figure7.10 one-to-many
many-to-many: one instance of an entity (A) is associated with one, zero of
tity B is

many instances of another entity (B), and one instance of en

associated with one, zero or many instances of entity A. For example, for a

company in which all of its employees work on multiple projects, each instance
t (B), and at

of an employee (A) is associated with many instances of a projec
the same time, cach instance of a project (B) has multiple emp

associated with it. A B
=t

M:N
Figure7.11 many-to-many

L e e L & Bt el T IR U YRR el
%ﬁ' EEE—— LU A
:a_—%//f—___-———i——-_—.______l__.__

loyees (A)

Computer SCiE“CE-XI

iii. A ternary (=]
: s ' when three entities are associated (IH | .
;‘IEIE are I' ee El"ltlt!.' t’y‘pes inVOlVE{i lt is a ternary I'ElatiﬂnSh. ty' . "
ip Pe.

Sales

Assistant Sells

Product

Customer

Figure 7,12 Ternary relationship

d. Keys

A k . - .
ey is the‘ relational means of specifying uniqueness. A key is an important
part of relational database and a vital part of the structure of a table. A K
e. A Key

ensures ea ithi
: S ?nCh record within a table can be uniguely identified by one field o
combination of fields within the table. K

There are different types of keys.

i. Candidate Key

A Can H - ; .
didate key is any set of one or more columns whose cor.iwined values

. .
'® unique among all occurrences. In other words a candidate key can be
us : gt :
| ed to uniquely identify each record in the table. Every table must have at
e ; : -
ast one candidate key but at the same time can have several.
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courseld

Figure 7.13 Candidate keys

In the above example, student_id can be a candidate key which uniguely
identifies the students in a student table. But at the same time, the
combination of student’s first name and last name also form a candidate key.

These both can be candidate keys for student table.
A candidate key must have the following properties:
It must contain unigue values

-

It must not contain null values

It contains the minimum number of fields to ensure uniqueness

It must uniquely 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 to refer this table. Primary key
must contain unique value and never be null.

— ——::‘__——__\u.‘

-iii. Foreign Key

Nce-X|

Unit- 7 Database Fundamamaus

Pﬁmaw Key's ——— . e——

firstName I lastName i courseld I
Jﬁm :
- | Bt l 4 |
Jh ~ Loootigs | B e — -
T e I Y
1] Lm‘ i B i P — _l m L m‘ |
S | e e TN |
i wem we |

Figure 7,14 Primary keys

l

A foreign key is generally a primary key from one table that
in another table where the first table

appears as a field
has relationship to the second. For
example, if we have a table A with a primary key X that is linked to a table B
where X is a field in B, then X would be a foreign key in B.

- s o
e Hortalirss. e

(L =T Aranda [T em
o, L=t k]
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.
d is primary key in courses table, whereas it is

Computer Science-Xl
The two tables aré linked through courseld.

In the above example, coursel
foreign key in the student table.

primary Key
cannot
se two or more columns to

uniquely identify entities (rows). In that

iv. Composite
uniquely identify rows of the

In some tables a single column

case we have to U

table. d | N

When a primary key contains two of more columns oOF fields, it is called as
- composite primary key.

v. Super Key
A Super Key is a set 0
can identify all other attributes uniquely.
key, the resulting combination

If we add additional attributes to a primary
would still uniquely identify an instance of the entity set Such keys are called
super keys A primary key is therefore a minimum super key For example, if

) is the primary key, then by adding some

DOB (date of birth field or attribute
additional information about the day of the month key in the DOB field, this

field or attribute becomes more powerfui and useful Such type of key is called

f one or more attributes that are taken collectively and

super key.

vi. Secondary Key
bute or combination of attributes that is not a

A secondary key is an attri
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 o 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

.

computer Sciengp.y
= Unit- 7 Database Fundamentalg

and if Roll No. is selagter iy
ected as the prj

the alternate key,

then Registration No. will work as

‘dinality and Modality
Cardinality refers to the mayi e S

Saeak s aximum number of times an instance in one enti
ca ciated with instances in the related entity o
Modality refers 1o the mini :

: . the .mtnlmum number of times an instance in one entity

be associated with an instance in the related entity -

ardinality can ;
C % y . b? 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 the
symbol is placed on the inside, next to cardinality symbol

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

1 ormore

.0
2

d

l 1 and oniyl
' I zero ori

Figure 7.16

———————.
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: i mbinations:
The following diagram indicates all of the possible CO

related to-a minimum of

instance of A is ]
A ff,‘é" ;.r-:: a maximum of one instance of B
|22 :

=1 ' Each instance of B is related to a minimum of
A H— B | one and a maximum of one instance of A
; Each instance of A is related to a minimum of
A : s one and a maximum of many instances of B
B | Eachinstance of B is related to a minimum of
A zero and a maximum of many instances of B
Figure 717

i
CasiRsy

The following are few examples of E-R Diagrams for some systems like
Library Management System, Student Management System and Ticket
Booking System

E-R Diagram for Library Management System

In the library Management system shown in Figure 7.18, the following entities
and attributes can be identified.

* Book: The set of all the books in the library. Each book has a Bookid:
Title, Author and subject as its atiributes,

* Member: The set of all the library members. The membe.r is described by
the attributes Memb_id, Name, Address and Telephone. .

T

e o B =

‘Computer Science-xt
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o Publisher: 1y, s

; et of all th X
entity are Pub_ip, A s aned il;br:zhers of

« The relationgp;
: P between Pypj; ;
Publisher publishes many book;s_he’ and Book is one-to-many because a

« The relationship between Me
a Member can borrow one or

the books. Attributes of this

mb ;
&r and Book is also one-to-many because

Mmore books,
Address
Pub_io MName
Rma_dsa  Meater D Mame
Title gook_ID =
p =5 o .
subject ' Authar
Seephin Addiers
Tipse_dhate
Figure-?Jﬂ E-R Diagram for Library Management System

E-R Diagram for Student Management System

In the student Management system shown in Figure 7.19, the following entities

and attributes can be identified.

* Department. The set of all the departments in an organization. Each
department has a DepartmentName and Location as its attributes.

* Instructor The set all the instructors in a department. The instructor is
described by the attributes Instructor_ID, first_name, last_name and

phone.
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offered by @ department. The course is
urses
{(:;c::urse |D, duration and course_name.
o g . - - 0] f "

The set of all the students of the institution. Attributes of this

s t name and phone.
i ID first_name, last_| .

g Sm:;n;;m.-een Dapaﬂmenl and Course 15 one to many becayse
The relationsni .
a department offers many course
The relationship between Pepaﬂn
because a department can hire ma

in the institution.

The relationship be 5
instructor teaches one or many COUrSes.

Course: The set of all the
described by the attributes

s for study.
ment and Instructor is one to many
y instructors to teach different courses

tween Instructor and Course is one to many because an

Figure 7.19 E-R Diagram for Student Managemenl System

Compute
ﬁfﬁﬂ_—-—‘_——_—_—_“ e —— Unii-?DatabaseFuhdamEmals

o R R R Nl

r Sciﬁnce.xl

E-R Diagram for Ticket Booking System

In the Ticket Booking System shown

in Figure 7.17, the following entities and

attributes can be identified.

Airline: The entity Airline is set of all the airines and its attributes are
Airline_Code and Airline Name.
Passenger: The set of all the passengers who want to travel by an

airplane. Each passenger has a TicketNo, 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, DepartureDate, DepartureTime, ArrivalDate,
ArrivalTime, From and To. )

The type of relationship between Airline and Flight is one-to-many because
one 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.
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w_-_-_-_-_-_-_—-_i;_lﬂr—&;"\"vaen Flight and passengér is one to many
ations :

ila
may be available one or many seats aval

ble for reservation in each flight.

. TicketNo

© SeatNo
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(1775 RELATIONAL SCHEMA

A relational ¢ i

e atfetbasa schema is the tables, columns and relationships that
m P a relational datapase. The schema describes how real
are modeled in the database, An ER Madel

world entities but it represents the conceptua

world entities ~ | {
is intended as description of real

Ilevel of the database design and I

must be translated into a logical level of database design. i

A relational database schema helps users to organize and understand the |l|;E
|§

structure of a database. This is particularly useful when designing a new

database, modifying an existing database to support more functionality, or 0 |
building integration between databases. |

;7-5-1 ! Tr.aﬁsformation 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 corresponds to an entity igslance. 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. Al the attributes of Student entity will become columns in the

Student table. Figure 7.18 shows this transformation.
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— - Normal Form
- The degree g s
“- | B NormatgForm0;1:105!1:'?“0“ ' termed as Normal Form. For example, First !
2 1B P et + >econd Normal Form (2nd NF), Third Normal Form (3¢ I

.” a>» First Normal Form

The relation is considered to be in First Normal Form (1%
of eac.h row and column contains only one value. In 1
repeating groups. Consider the following example.

* NF we remove the

|
NF) if the intersection ‘
|
|

siD | Name Major GPA |

——

e ] = S 2-8
34 | Ali c
Lr_gsad = 36 Evergreen
5678 Khan Engineer
i d B 101 Faisal DB Designer
hema the:
Figure 7.21 Transformation of E-R Model into Relational Sche ! . G
: i ; 105 Bilal Ahmad | DB Designer | 800 35
c. Transforming Relationships to Relational Schema g = o ngmier — =
Each relationship in an E-R diagram must also be represented in relational e Ahmad
d : . e

schema. The representation depends upon the nature of relationship. In 90_"1 | 118 M. Waseem | System 800 453
cases, a relationship is represented by making the primary key Gf_ e reia::ré ; sy

a foreign key of another relation. In some cases, a separate relation I Creaie: 104 Shaukat Ali | App Designer | 600 2.4
to represent a relationship. i | Figure 7.22

Ay | _ .
I'd ;abase i; order . The Employee.table contains repeating groups. To normalize the above table,
e E n relational da >
Nomalization is the .proces. : d the databasé all repeating groups must be eliminated.
to minimize duplication of information (data) and to safeguar ivide :
to :

against certain anomalies. The basic purpose of normalization 15
large table into smaller and well formed tables/relations and removeé
inconsistencies or anomalies.
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- - Attrib ' : 2 1
. “ Ute Proj name is dependent on Proj_no, while Emp_name, Job_class

Employee Table and Ch
i el arge_per_houyr are dependent on Emp_no. Dependencies based on

only pa : :
. Y partof a composite primary key are called partial dependencies.

i J E.

Evergreen i )
! e 4 s | khan Engineer Project Table
,E 15 Evergreen | 101 Faisal DB Designer | 900 19
I . MNaeem
! 15 Evergreen | 105 Bilal Ahmad | DB Designer | 900 35 i
8 (WS |74 | Zubar Programmer | 750 126 | | 2. SO
Ahmad .?—;Lﬂh my
18 MIS 118 M. Waseem | System 800 . -| 453 | —
. Analyst : |
8 | mis 104 | ShaukatAli | App Designer | 600 3.4 | Hours Table
Figure 7.23 } | :
. r i ' ; 2 | L Figure 7.27
Attribute Proj_no is not an adequate key and does not uniquely identifies all . ik
I .
the records. To maintain a proper primary key, the new key must be composed r 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

of a combination of Proj_no and Emp_no.
' table hours as in Figure 7.27.

2nd Normal Form

A relation will be in 2" NF if it is in the first normal form and all non key
attributes must be fully functional dependent on the whole primary key (No
partial dependencies). Consider the table 7.24

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

Employee Table o f 7.28.
i . ' ] l EmployeeTabl

Partial dependency Partial dependency : P

: \ l
Figure 7.24 . | Figure 7.28
3 f
|
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Both Job_class and Charge_per_hour are nonprime attributes and the later

one is dependent on the former. So by removing transitive dependency the su M MARY

; s will be created. ;
following new table :  Datais a collection of

I . When‘ facts, figures or num
e l !‘t‘lFﬂl'lll"lel.l' form that can be y
s it is called Information,

» File Management system also known
e system is a method of storing and org
_ 5 on the secondary storage devices.

bers (data) are processed and converted into
sed for decision making or any other useful activity,

as Conventional file system or simply file |
anizing collection of data in the form of files 'I

Database is a shared collection of logically related data (and a description of this

R . B 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 database, 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
column has a unique name.

e Object-Oriented database Model is a database model in which information is
represented in the form of objects as used in object-oriented programming.

 Object relational database model add new ol:_pject storage capabilities to the

. .| = relational systems at the core of modern information systems.

}

‘e SQL (Structured Query Language) is the standard language for relational
- database systems.
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Data definition language (DDL) is & database language that defines the structure

in which data are stored. . R/

Data manipulation language (DML)-is & language
ipulate data. |

g guage is a database language used to contral access to the datg

Data Control Lan
in a database.

Field/Attribute/Colum
to the organization.

Record/Tuple/Row is a collecti
Key is a unique identifier which
Data Modeling is a logical representation of data in an organization.

Entity Relationship model is expressed in terms of entities, the relationships (or
associations) among those entities, and the attribute (or properties) of both the

entities and their relationships in the business environment.

An entity is a person, place, object, event or concept in user environment about
which the organization wishes to maintain data.

Foreign key is generally a primary key from one table that appears as a field in
another where the first table has relationship to the second.

Secondary key is an attribute or combination of attributes that is not a primary key
and can have duplicate data.

Cardinality refers to the maximum number of times an instance in one entity can
be associated with instances in the related entity.

Modality refers to the minimum number of times an instance in one entity can be
associated with an instance in the related entity.

Relational database schema is the tables, columns and relationships that make
up a relational database.

enables users to access or

n is a property of characteristic of an entity that is of intere;t

on of related fields treated as a single unit.
is required to track and analyze data effectively.

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, ’
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(__EXERCISE )

Q1. Select the pest choice for the following MCQs.

Hierarchi .
. hical DBMSs organizes data elements into
. Segments

o Bty B. Data compartments.

8. D. Objects
————— _is a database model in which information s
represented in the form of objects.
A, Net.work Database Model B. Relational Database Model
C. Object-Oriented Database Model D. Hierarchal Database Model
Who is the person who has central control over data and programs in a
database system?
A. DBA B. Designer
C. System Analyst D. Programmer
In relational terminology, an attribute is also called

A. arecord B. an entity
C. afield % D. a table
A row in a table is also known as

A. Column B. Relation
C. Tuple D. Field

is a set of rules or specifications which state that
how data can be stored, organized and manipulated in a database

system.
A. Database model
C. Database architecture

B. Database design
D. Database structure

Which of the following database models uses a collection of tables to

represent both data and the relationship among those data?
B. Relational Database Model

D. Hierarchal Database Model

A. Network Database Model
C. Object-Oriented Database Model

‘W —
| = i J ' A

ﬁ




R S B

f

Lrnit— 7 Database Fundamentals c f
Computer Science-XI — ; ——'----..,mI fﬂ,—-—-;:nze-li—lg___mgfln_ — '
viii : is a database language that defines the structure in . E
T - . () : i
which data are stored. L ik detailed answers of the following questionsg,
. DNL : * ' Y i i !
g gm. D. DML " Bxplain different types of database models. |
ix. A field, or a combination of fields used to identify particular row in a ii. Whatis sqL? Explain its types.
relation is called ; .
A. Secondary key B. Foreign key ' Wl Explain various steps of planning a database.
; .D. Alternate key. ! " . , )
C. Primary key G Y 5 . ~iv.  Whatis a relation? Explain the degree of relationships with examples.
x. A combination of two or more columns used to identify particular row in !
a relation is a v.  Whatis ERD? Draw an ERD for the following systems.
B. Composite key I . '
g‘ 2::‘;;:12':9)' D. Primary key . vi.  Hospital management system
: ' ; vii.  Airline booking system
. H i s. A : . o te
Q2. Give short answers to the following question il Describe different steps of Transformation of E-R Model into Relational
i. Define the terms database and DBMS. Schema.
e T . i - l -
iil. Give three examples of data and information. i ix. ~ What is Normalization? Explain the following Normal Forms 1NF, 2NF,
iii.  Write three disadvantages of file management system. ! 3NF.

iv.  Give any four advantages of database system. ,
v. Differentiate between DDL and DML. ; :
vi.  Whatis data model? 2 !
vii.  Differentiate between cardinality and modality.
viii. - What is primary key and foreign key? |
ix. Whatis Relation?

x. What is the role of DBA? [

! =
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identify various relational database management systems.
(MS Access, Open Office Base, SQL Server). - A
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 datgbase.
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 controls.
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.

LRk S e R T e & B
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P> 8.1 ‘N =y A L D S |
- “ . B - ]

atab g ot
zanipzfaiio:w;lozr:te? Is the creation, organization, management and
PR a a*;-e systems for organizations. DBMS (Database
ystem) is used to develop a database. A database
ma?nagement System is a set of software Programs that allows users to create
edit and update data in database files, and store and retrieve data from those‘
database files. Data in a database can be added, deleted, changed, sorted or
searched using a DBMS. ’

8.1.1 Different Types of ﬁelaiiﬁné_l;afa;ﬁa; )
Manag_ement Systems j

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
[management 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 existing
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 i database management system
salL Server is

; ft. Its primary function is 10 store and retrie_ue i
developed by Microsoft. applications. sqL Server offers a variety (?i tools
requested by other s,cn‘t'.-hrareml;finwname and administration. It has dlfferer.':t
for databiss devel{ap:B:;a" applications for 2 oymber. e ecre-1p. by
v:;::::io:::gﬂ:w?aﬂds of users. It is also used to create and manage Web-
a

based databases.

Microsoft

c. OpenOffice Base

OpenOffice Base is the database
source application program. O!Je
management system. It has wiza

module of OpenOffice Suite. It is an open
nOffice Base is'a fully featured database
rds to help new users to create database
design, that is, to create tables, queries, forms and reports. It allu:lvf us:rsr Dtl;:
create interactive databases where they can manage d.ata .relate : o payroll,
_inventory, assets, budgets, customers, sales orders and invoices, elc.

Microsoft Access 2007 is the common and best suited DBMS for developlngfl
and managing databases. Microsoft Access 2007 provides a powerful set. o

tools that help users to quickly start tracking, reporting, and shaﬂ_ﬂg
information. Users can rapidly create attractive and functional trackfng
applications by customizing one of several predefined templates, conver‘%ll"_g
an existing database, or creating a new database. By using Access 2007, it!

easy to adapt database applications and reports to changing business needs;;
The enhanced support for Windows SharePoint Services 3.0 in Access 200

helps users to share, manage, edit, and back up data easily.

Compu!

B L

ter Science.y|
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a. Opening Access i n

The following steps are used to open Access.

*  Click the Start button,

Click Al Programs on the Start menu.

Click Microsoft Office on the All Programs submenu,

Click le:rosoft Office Access 2007 to 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.

(E) b A3 A = mir]
it L 5%
| mowneg { . .
SR ) Getting Started with Microsofs Office Access
| Seren ] =
| e 1-1?-'-&! :
i :"'" Toatirrd Gy ¥ omplates
| Bacnton
I I é: ‘I | m 7
p ;. .v[ - |
A i . [ |
O e e | : |
TR s o B ST |
%ﬂ o e |
P R Sng— o
L s tman et | Blank Database
| e e e e i o
g e ¢ o s e s g e s e TR
S i
R el
R i 1 g s
P | E';:H\""BHFP
hate o e g ey i
Whnep T Qeseann | 'E] L ore
i
Erbty — - i

Figure 8.1 Getting Started with Microsoft Oftice Access

s By pressing Create button, user can create a blank database.
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Figure 8.2 Access window

' i ve
Office Button E@-‘ provides commands such as Open, New, Print, Save,

Manage, E-mail, Publish.
= xternal Data;

an appear

Ribbon contains a series of command tabs; Home, Create, E

Database Tools and Datasheet. Additional tabs such as Design C
dependiﬁg on the context of the task chosen. Each tab contains gr
related commands.

Navigation Pane displays objects such as Tables, Queries and Forms:
A Status Bar is used to display information regarding current object.

The followi

oups of -

computer Sciapce.x|

|
n —— ‘ad by, B : A~ P L
e 9 Steps are used to create and save a new database
Irst step i & A

€p In creating an Access database is to create a blank database

file. This i :
Acce ' 1S done from the Getting Started Window when user runs the
S8 program. As shown in Figure 8.1. '

li i
:T:‘Ick'ﬂ;e ?lank Database icon to bring the Blank Database side bar on
e right side of the screen as shown in Figure 8.1.

Enter a file name for d ile in F F
atabase file in File N
o 4 ame bar. For example

o Click the folder icon & Blank Database

and browse for selecting a i?;maﬁxxmm e

location for saving the file jame:

database. Database1 | &
« Click the Create button to CWerWstnioamest

create and save the [ gese | [ canced |

database. The database the

user just created will open for work on.

|
e

e arx - e

The following are the main objects of Access database.

*  Tables

e Queries

= Forms

= Reports-
Tables: In Access 2007, data is stored in tables. A table is a set of columns
and rows, with each column referred to as a field and each row of a table is
referred to as a record.
Queries: Queries are used 10 retrieve specific data from database and to
answer questions about the data. For example, a user can use a query to find

the names of the employees in the database who are in grade 18.

T
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: X e
__Computes Sconce— o format and arrangement of fields

o se th
he ability to cho® to enter, edit, display, modify and

: ive t
Forms: Forms g form

a
to enter and view Data. User can use
i m the database. A
o dat:""o rts organize of summarize the data so that the user can print it
: Hepo
ik L:h screen. Users often use reports when they want to analyze
or view it on the ;

the data or present itin different styles.

oct that is used to store information that

ase obj X
MS it is called @ Relation and consists of Rows

A Table is an Access datab
relates to one entity. In RDB
and Columns. b=

When user creatés’_a new database in Access, the new database opens with
one table named as Table1 by default in both the N_avigatiun Pane, and the

Table tab itself. As shown in Figure 8.3

0 %)% Databased : Database (Access - M TableTools | TR
host Gt EtemwiDits  DatabaseTeol | Dstasnen J’ -Jukt @
R e e

H

1) umigue Bg
» [ b Regquued i i

EEM!
Dbject

Dependenties

Recork H + Lofl | » M+ | ‘G lio fiter [ Samch

i |

Figure 8.3 Default Table Name
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a. Naming a Table
The foilm‘mng steps are used to give the table a

3 * Click on the Office Button.
* Select Save from the menu. T

unique name,

he Save As dialog box will a 1

i i ppear, as |
sh.own In Figure 8.4. Give appropriate name to the table
* Click OK button, .

T TR

= e g r—r
+ mm———

s | T T T o r— e—
Figure 8.4 Save As Dialog Box

The new table name appears in both the Navigation Pane and the Table tab, as
shown in Figure 8.5.

70 0 DatabaieDitabate et M Tase Tsen LT
Wome et taeatis  Dwmeetos  Swenes W

g ;1’ Cati Type: - :.-...f 22 =

3 Rpcos W L 0fd

s | e | e -

Figure 8.5 New Table Name
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Fields to a Table
b. Adding Fiel R T

Access offers two ways to add fie :
Working in Datasheet View, which |00
Design View, where users

ks like a spreadsheet

-
« Working in
the fields.
i. Adding Fields

e By default, Access creates osjne f
which can be renamed as required by the

are able to set more controls for

in Datasheet View
ield in each new table, the ID field,

| :
| ID automatically appears as first field
! H 4

Figure 8.6 Automatic 1D 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

VR ¢ Batabaned Ostabane thccess M nian b - x

| hems Cusr teeasves st | Ownses [

(it S 2 ’

I N
|- Toma fhewarwy L] lSrasses Pt
L T o,

3
Data Trpe & Formarng i

| Wiy | Fiehdy & Colomaas , Fitateannagy

Wirggen 1) To Wi s fe | Seiem |

r——— E R ——

Figure 8.7 Add New Field
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A
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=~ Unit-8 p atabase §

evelopmang

———

The — — -—- m— - ——
e A‘dd New Field text will disappear from the header, Namerh‘h_
lyping the name directly into the header. e

Press t
he tab key on the keyboard to move to the next field.
- Adding Fielgs in Design View
In Design Vi i
'acmssf:-, tlﬂwr. th‘e field names are along the left-hand column instead of
€ top like in Datasheet View, as shown in Figure 8.8

e
L T [T R o Tonse Faaim mmmwwmmm T
(] B o g s : =1 )
Wi [ L o | !}"
"w.\-q o "l"'“ Rienun Coimn "l:‘.:"“‘"ll
£H Tabler P
e a |
o I PR PR

| |
o ==
l .
| i
| i

Wmn-uhmn..;,. = —— '_ == - ﬁ

Figure 8.8 Fields in Design View
To add a new field in a table in Design View:

s Click in the cell where the user want the new field and type the field
name.

« Press Tab key on the keyboard to move from one column to the other.

¢ Give appropriate data type and description if required. As shown in

Figure 8.9.

b
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Figure 8.9 Design view of Added Field

In Design View, there areé m : -
ensure that data can only be entered in certain formats.

c. Switching Views

To switch views:

:_._\_"‘_%

any field property options that users can set to

« Select the Views command group from either the Home tab (As shown

in Figure 8.10) or the Datasheet tab on the Ribbon.

e Select the view option from the menu.

il - -
e I =, Zalnser Rows
= ¥ 2 & Seme

e Premary Eudder 'u!;:h:sl'-l#ﬁ gl.mm(ﬂ\#
Tool

Bt | 12 -
P |
19 Roll No
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d. To Close a Table e————

There are seygry ways to close an act

o Ive table.

USETS can rj
ght click on the Table tab and
menu. OR : and choose Close from the

* A more common method is to click

right hand comer of the active databas
e. To Open a Table
To open a table:

* Right click the Table
Pane. Then,

E that appears in the upper
e object window.

name of the table to open in the Navigation
choose Open from the menu. OR

* Double click the table name in the Navigation Pane. The selected

table will open in the active database object window.

f. Adding More Tables to the Database

By default, Access starts out with one table. To add more tables to the
database:

 Click on the Create tab on the Ribbon, as shown in Figure 8.11

* Select Table from the Tables command group. A new table will open
in the active database object window.

@Haﬂ"-_v_;:'
Home | Creste ]‘amu:!

=@m o=y

[l'mui Table SharePoint Table |

Templstes~  Usts~  Design |
| Tables il

Tabde

Create a new blank table. Tou can
define the fields dwedtly in the new
table, of open the tabie in Design
view.

&) Presa FL for mare help

Figure 8.11 Create New Table

CEN L o O

|
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e created in Student database.

e Figure 8,12 shows Exam tabl

| i . i hich
There are nine types of field data types w :
1. Text: Access assigns Text as the default data type to all fields. The

rs i.e.
maximum size of text field is 255 characters. All types of charac‘;e
alphabets, numbers and special characters are allowed in text data type.

2. Memo: Memo data type allows as many as 63999 charar.:ter:a to fiel:ihsé
Users use them to provide descriptive text comments. Access displays

: 3 e
contents of Memo fields in a Datasheet view. A memo field cannot D
Primary key field. : \
sl " o
3. Number: Number data type is assigned to numeric fields. Various nume
. . n
data subtypes are available in the Field Properties pane of Table Desig

—

-""..-.__'-_—-—'"""--—-__ .
.--"'"_—._-__ e i 2
» ———————

D e e TR
et 2

Computer Sciencg.y)

atabase Development

e b TR

e ——

window. Usgrg Specify

property 1o one of 1, Y oy

4. AutoNumber- An AutoNumber fi

_ Access automatically fills in for eac
Access can

eld is a numeric (Long Integer) value that

new record that a user

: h enters to a table,

Iners i rd n
ement the AutoNumber field by 1 for each new record or fill i

the field with a rang

- omly generated number, depending on the New Values
property setting, that a user select.
5. Yes/No: Logical 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: l?)urrency is a special fixed format Number with decimal places

_ designed to store currency value.

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
properties.
8. OLE Object: It is used for OLE (Object Linking and Embedding) objects
{such as Microsoft Word documents, Microsoft Excel spreadsheets, pictures,

sounds, or other binary data) that were created in other programs using the

OLE protocol.

-

e
’ ‘%"’#

i

__
=T
i

il "_-'-_—'1'- &

e

PR L = e g D

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 bottorn left hand comner of the Table Window. Figure 8.13 shows the

properties for a field with data type Number.
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Field prégperties determine how d

Computer Science-)ll_’_ﬁ"f'—: —
_.__.—_._.—-—'_'_'_—.

- Caption determines the label used with the fiel

oo R ot s s S 1

' . ; Porip G0 Gt . Iy

[ \

.-i_____‘____Jm__ &

SmartTogd .

L e I _
I i

dow (Design View) Properties

Figure 8.13 The Table Win
ata will be entered, stored and displayed.
matted for display — @ number of

Format determines how the data is for
ability to specify custom formats

options are provided together with the
for some data types. i
Decimal Places applies t0 Number or Currency fields and determines
the number of digits after the decimal point.

Input Mask defines a pattern to which input data must conform.
d on forms and reports,

and what appears at the top of a column in queries (the default is the

Field Name).
Default Value determines a default value fo

are created.
Validation Rule can be used to specify a condition or conditions that

data must satisfy.

Validation Text is displayed on the Message Box when data entered
violates the Validation Rule.

r a field when new records

‘Required means that the field must be filled with valid non-null data

before a record can be inserted (or updated).

=
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Ind =
exed determines whether

and sort the datg_ an Index is

built for the table to search

| e —
8:2:3 | Creating Primary Koy and Forsig Key ™

- L linthe Tables
a. F’rimar1_;aflv{t=:'1ar N A J

T i L u—

their data types in Design Vi
esign View, cr i !
Figure 8.14. eate a primary key for the table as shown in i
: |

@\uu-p\,.
e BT Thotet | Canieds i TN - Mhevaul bt
E vy o : Colaoad Tl | Dwge - ‘-‘:_-._,,,‘ﬁ___ _.__-l_"'t
& I e a - e BT e Yook
A o B Fen ﬂ !:’ s
.

Figure 8.14 Creating primary key for STUDENT table
The following steps are used to create a primary key-
« 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 fro

m the

menu.
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b. Foreign Key
Foreign key is a key W
key in the other. It is use
of Student Database, We wi
relationship between the Stu

ary key in one table and secondary
hip between entities. In our project
d the foreign key when we create
table.

hich is used as prim
d to create relations
Il take Roll No fie
dent table and the Exam

d Ed“lleRE|ati0n5hip o
i *.hl,ﬂl'v{. B 75

e b

ol

ociate a field in one table with a field in another.
we have created two tables, Student
tion and the Exam table for storing

Relationships are links that ass
For example, in our Student Database,
table for storing _students' basic informa

their examination data for different examinations.
Relationships also allow creating queries, forms and reports to display

information from several tables.

a. Creating Relationship
The following steps are used to create or_ne-tp-many r
Student table and Exam Table.

« Click the Relationship icon in Database Tools as sh

elationship between

own in Figure
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nd click the Add button
click the Add button,
close the dialog box.

——

. Gllick the Student table a ]
s Click the Exam taple and

Click the Close button to

shown in Figure 8.16,
[
::?‘,‘_:)-H" B

S
Sy R gt
Frrny e i | - ed as

PYPSISEE ——

Figure 8.16 Adding tables for Creating Relatienship

s Move the mouse pointer to the primary key Roll No in Student table
and drag it to the foreign key Roll No in the Exam table. Edit
Relationship dialog box will appear when mouse button is released,

as shown in Figure 8.17.
[@u, g v e e T

e Goawe peemmgwy gemeaiss =

*
[

-

R 11

o ey

Figure 8.17 Edit Relationship dialog box for creating relationship
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« Check the Enforce Referential Integrity, Cascade Update Related Fields
Related Records check boxes.

and Cascade Delete bok .
« Click the Create button to create the telationship (one-to-many)
between tables, as ShOWn in Figure 8.18:

- o g

r S

P - ———
Figure 8.18 One-to-many relationship

Joining line from one table to the other shows the type of relationship from one

table to the other. For example “1” to “Infinity sign” indicates the one-to-many

relationship.

b. Editing Relationship

The following steps are used to edit relationship between tables.
« Click Relationship in the Database Tools tab.
« Click the join line that connects the fields.

Right-click on the line and select Edit Relationship option, as shown

in Figure 8.19.
« Recreate the relationship by using the procedure described earlier.

—
—— Unit- 8
e ——— Database Development
e ————

—

De—

Figure 8.19 Edit Relationship
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:2.5  Using Navigation buttons
e N g i i

Navigati i -
. gation buttons are qsed to navigate records in a table. These buttons lie at

the i
. bottom left corner, as shown in Figure 8.20. When users click at any field
$ a record, they can see the record number and the total number of records in
e
table. The button to the left of the record number will move to the previous

.oor -
the first record and the button to the right will move to the next or the last

record i

5 ord in the table. The last button on the right side will allow entering a new

|:[':twd, Users can also enter a new record by clicking the New icon in the
ecords group on the Home tab.

| norroReAE @l noTroRSALE—
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__comn = - e The following steps are ygeq 10 4
: ‘ : g - = Exam table which s related to the
* Open the Student table by

¢ Click the "4 symbol at the |
* Add records in the related

dd records in related table. For example
Student table in Student database.

double clicking it in the Navigation Pane,
eft end of the first row in Student table.

Exam table as shown in Figure 8.21. B
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Figure 8.21 Adding record in a related table

The following steps are used 10 add new records in 2 tabll?. o o add oW : When User clicks the "+" symbol it changes to "-* symbol and if click it again,
Pane in W

i i i i i d the "-" symbol will change to "+" symbol
« Right click on the table in the Nawgaﬂoﬂf ; ':'“airetum to the primary table an Y
record and select Open option or double click it. .. again..

i “or click the . '
« Click the New button in the Records group In Home _tabf :’h el ¢. Modifying Records in a Table
i i IEﬂ 0 e r | : ’. . - .
E et B :; bonor:'le last record The following steps are used to modify any information in a record.
This will move the pointer to the first blank fow after * Click the field containing the data to change.
« Enter the data for the new record.
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as reqUiFEd»

from a Tﬂb’e

rds from @ table.

its row selector box which is

2 Chﬂ.nge thE rEGOrd
d. Deleting Records =
are used 10 delete re

b i deleted by clicking

« Select the record to be
on the left end of the row.

« Press the Delete key of choose

Home tab
« Click the Yes

Delete from the Records option on the

to proceed with the deletion in the dialog box that
button

appears.

i ess is a database O y
A Form in Acc o Sl table. It also may contain controls that

from a data source such :
provide the user with needed functionality or enhancements.
A Form generally serves three purposes:

ers to perform data entry. Data can be inserted, updated, or

« |t allows us .
Seleted from a table using a Form object. »
. - - n
« It allows users to enter custom information, and based © (i
al
information a task is performed. For example, a system may W
ask for parameters before running a report. i
"« It allows users a method of navigating through the system. o
example, one may create a form where a user can select a repo
run. 3 >
User can also add certain control components to a Form, like buttons, €0

box, list box, drop down menus and sub-forms.
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8:3.1/ ! Creatin. A0
E,’:_';?L.'_;'! i 9!3?;!?‘3 Kc.f -
Access 2007 has sever. i
al automatic toolg for creati
‘ e
e o ating forms. These tools are

Pon the Create tab in the Ribbo
n.
The Access 2007 forms tools include:
[ ]

The Split Form commang creates a form showin

: g one record on top,
and includes the datasheet

view of entire source table on the bottomn.
The Multiple Items command creates 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 lakes
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.
. H'ig'hlight 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.




Figure 8.22 Student Form
s the same name as the source table by default.

: form ha

User can give the form a new name whi

b. To Navigate through Form '
Users can navigate the records using Navigat
bottom left of the form. Record navigation works th
does for tables.

c. To Add a Record using.a Form 8 e
The following steps are used to add a record to the database usn-ugcl:-ln :vig.aﬁon

« Navigate to a new record, either by using the New Recor By

button, or the New command in the Records group on the Ribbon.

¢ Add the new data.

+ Save the record.

d. To Edit Records using a Form

ion Buttons located at the
e same way for forms as it

The following steps are used to edit/change a record using a form.

. __-_}w%,%_' ,'-- ke

CONPUtEr Science_xl
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Open the form to egit.
= Navigate tq the r
e Click in the parti
= Save the record,

e.

equired record to edit,
cular field and make the changes,

To Delete Recorg using a Form
The following steps are used to
» Open the form,
* Navigate to the required record to delete.
= Select the Delete Record option in the Forms group,
* Click Yes button to confirm deletion.
Save the database.

delete a record using a form.

(8:3.2 Using Form Controls

o e =

™
A g

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.
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ust added. Move the cursor
ouse button to bring up its
rties screen for

« Customize the propenie's of tl:ﬁec:;;::)l n!|
ick on
the control and, clic :
w:ext menu. Select properties 10 display the Prope
co :

that control.

e Use a text box @
screen of 2 text box.
that specifies the data th

s an example. select the Data tab of the Properties
The first item on this panel is the control source

at will appear in the text box.

ttons

user-friendly is by adding command
quick way for form user totake a
are grouped into the following

a. Creating Command Bu
Another way to make 2 fo.rrn more
buttons to the form. Command buttons are &
specific action. These command buttons
categories of actions, including:

" « Record Navigation command buttons allow users move among the

records in the database.
« Record Operation commal
print a record.
Form Operation command buttons give the ability to qui
close a form, print the current form, and other actions.

nd buttons let users do a task like save or

ckly open or

« Report Operation command buttons offer the user a quick way to do a

task such as preview or mail a report.

To Add a Command Button to a Form
The following steps are used to add a command button to a form.
1. Click the Button command in the Controls group on the Ribbon, as

shown in Figure 8.23.
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Figure 8.23 Button Command in Controls Group

2. Move the mouse pointer to the required location and click to add button.
The Command Button Wizard opens, as shown in Figure 8.24.
> Select the type of command from the Categories list. ( For

|
|
|
‘ “
|56 example Record Navigation)
i

> Select the specific action the command button 1o perform from

the Actions list. ( For example Find Next)
» Click Next.
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s » Access will give your button a default name. Renaming it with a
3. |n the next step, as shown in Figure 8.25. | .

iti Text box. b _
If user wants text to appear on the button, enter it in the : ‘more useful name will help you later.
; wu . e buon, sdlect pfR ucina e J it 5. Click Finish, the command button appears as shown in Figure 8.27.
» If user wants a picture 10 appear on
: ,i@ "ETCT et Gt T e P e+ = %
. ‘] } S e k| M faedNOrad = -
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4. In this step, as shown in Figure 8.26.
» Give the button a meaningful name.
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The command button should be operatio
View.
b. Adding a Logo 3 |
tomatically puts a form icon, like the one shown in Figure 8.28, in
Access autom
the header area of every form that you create.

mll

ExamiD - | EsmType - [Marks obtais =
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g
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Figure 8.28 Form Icon

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 Loge command.

The following steps are used to 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.
* Use the Insert Picture dialog box to locate the picture file to use as the
logo. Then, click Ok. The new logo should appear.

¥ | | ~_
S — J NOTFORSAEE™ i

nal and appear on the form in Form

Computer Science.xl

User can move anq o

-Size th
form is covered fatgy i, this le

Ss0n.

: Y combined colors jn several
attractive styles, These styles are available under the AutoFormat command,
To apply a pre-set format to the form; Z
» Click on the AutoForma
Figure 8.29 -

Select the desired format, 'I:he cha
button is released.

t command on the Format Ribbon, as shown in

. nges will appear when the mouse
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" Figure 8.29 AutoFormat Options
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Queries are a way of searc . :

i is like asking a detal : 4

::'?1[95- Runmnt?m?d q:egu;ry in Access, they aré defining specific search
en users

conditions to find exactly the data they want.

: ches or filters user might
i owerful than the simple sear or
Queries are far more p because queries can draw their

use to find data within a table. This is d
information from multiple tables based on a set of search canqmcms they
define. A well-designed query can give information that users might not be
able to find out just by examining the data in ta‘\bl.es. 3 .

The real power of an Access 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.

ed question of the database,

Planning a Query

There are three guestions users need to answer when they are planning a

query:
« 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 informatiolll'a stored in the database? List which tables
(and/or queries) hold the information that user wants 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 XI and Section B i

Planning:
Let us use the three-question process to plan this query.

f

I — .
T i

LU=t SLicnce-x)

= —_————_._______Enit' 8 Database Development
= ———— -

+« In which tables js the
Student table
sections

intc«rmatlon stored?

- 1o ge '
get the Students roll numbers, names, classes and

Exam table - 1o get students’ marks
¢« Whati iti
4 tis the condition we want the data to meet?
ew
ant to look for the marks of students where the section is B

| B

4_-', B e g S e ¥
T e e TSR g e P TN e, e -

=55 L_G_'Iﬂaj!fllﬁ 'H'Q' Qiiery. s 3 )
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Once users have planned out their query, they can build and run it using
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.
e 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 the condition in the Criteria row for he
query, we will 'h_,lpe “gr

condition fiefd, For our

oy in the cell labeled Criteria for the Section field.
5 On Undlthn I8 set, click Run! in the Resuits
Ribbon. group on the

« View the results to determine if they mate

h the desired .
shown in Figure 8.32. : results. As
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Figure 8.30 Show Table Dialog Box

« Drag and drop the fields to see in the results to the bottom portion of the i

query design screen. As shown in Figure 8.31.

Bercwm w33 # e ] e | S
- Detashact verar - - e e

b s Figure 8,32 Students Query Results

e | et Vit Shan _ .
A | R —_|_Feeee L T NS -

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. Ty
* The query will now be listed in the object list on the left side of the

|
k] !
= '
o |
-]

; HEE

Figure 8.31 Add Fields to Query Design Screen

pes of queries in Access.
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o Select
s Update
o Delete
a. Select Query _ ' A%
; type of database object that shows information in
s PR n get its data from one of more tables, from

Datasheet view. A query €2

or from & combination
ed to as its record-source.

of the two. The tables or queries from
existing queries,
which a query gets its data are referr
uery:

Basic steps to create @ select q b o
the Query Wizard or by working in

User can create a select query by using
ments are
is later by using Design view. Although

Design view. Some design ele not available when users use the

wizard, but user can add these elemen
the two methods are somewhat different from €a

essentially the same.
« Choose the tables or gueries that to use as Sources of data-

« Specify the fields that user wants to include from the data sources.
« Optionally, specify criteria to limit the records that the query returns.
« 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) that changes a

records according to criteria (search conditions) user specify. It is 8
powerful feature and a fundamental part of relational databases since the

can modify a huge number of records at one time. Understanding and using
g the

et of
yery
user

Update Queries improves the performance of applications (versus doin
same changes manually or in code), and makes them easier to maintain-

'-
et

ch other, the basic steps are -

L »
|

-

G,mpumr Science-X|
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|
| Select
|

QD Union
@ Pass.Through

», Data Definition
Query Type |

Figure 8.33 Update Query Option
ypdate Queries let users modify the values of a field or fields in a table. You
can specify the records to modify by applying a filter (WHERE clause) and
linking the table to other tables and queries.
The updated value can be:

)\ X0 -

Make
oy Append [Upd Crosstab Delete

+ The same value for all records.

e A value from another field in that table (updates the field based on a
field's value in its own record).

e A value from a field in a linked table.

e An expression based on values in the table or linked tables (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".

nt table. Include the fields that are

« Create a new query using the Stude

going to be used to update the records.
« Select Update from Query Type, as
« Type “G” for Section field in Update To row,

shown in Figure 8.34.
as shown in Figure 8.34.
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Figure 8.34 Creating an Update ql._:e_ry

to update the data in Student

« Run the query, using the Run button 1

table that meets the criteria that is applie
e number of records that will be updated, clic

d. The warning dialog box

k Yes to
_ indicates th

écoepL ' i
te records from the

Remember that the update query will permanently upda
as backed Up

specified table(s), Therefore it is very important that the user h
the table(s) or database before running this object.

e Check the Update Query Results by running the Stude
shown in Figure 8.35.

nt table 8
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Figure 8.35 Student table after updating 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.

. Clléate a new query using the Student table. Include those fields thgt
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.
as shown in Figure 8.36.

* Type “B" for Section field in Criteria row,
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Figure 8.36 Creating a Delete query

= Run the query, using the Rlun buﬂon:@m 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 Results by running the Student table.
¢ Close the query, saving if required

L« BN — i
a¥

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.

- TR

- e
_gomputer Science-X| =

and format a report. The Re|
: ort
wizard takes users through the steps of Crealing a report. The R : mn
and, how i i . =
com"t‘ . exjrer. 'S much easier to use, and all of the formatting options
are still available in Layout View once the re

port is created. With 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.
» 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
B37. s
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Figure 8.37 Report Wizard

Select data for Report from Tables/Queries drop down menu and then
select the required Fields. Click Next. it
Next step is for Grouping Levels, where user can add grou::g :

: d o Mt
if required. We do not need it for this particular example. Clic .
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Figure 8.38 Grouping Levels

« This step of the Report Wizard is used t0 select the Sort Order for the

report. For example we migh A
order of Roll No field as shown in Figure 8.39. Click Next

t want to display records in Ascending

Report Wizard !
mmmhmnﬂﬁmma
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o
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Figure 8.39 Sort Order.

« Here user selects the Lay Out of the report. There are various lay out
options, but in our case we will keep to the default setting. Click Next.
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Figure 8.40 Lay out

« Select the Style for the report. As shown in Figure 8.41. Click Next.

Report Wizard
Wt yhyle moudd you lloe?

| Label abave Detail
|

] tantg from Deta!

Figure 8.41 Lay out

« Give Title to the report (like Student) and
Figure 8.42.

then click Finish, as shown i_n

J _
-
¥
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Figure 8.42 Title for Report

Access Report will now be previewed on Hig:Boraen; BAd. shauld
« The

look something like shown in Figure 8.43.
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a. Saving a Report

T :
he follojwmg steps are used to Save the report
* Right click on the report tab.

* Choose Save from the list that appears.

e W i
hen the Save as dialog box opens, give the report a suitable name
*  Click OK.

ot

h) ‘€;//

Click on the Print command in the Print group, as shown in Figure 8.44,
clhier

17 e Bl ol R Studer

b. Printing a Report

l i I@-Portratt‘ [ show htargins E
A} Landscape | Print Data Only
m (] Margins ~ Wl Columns s

All Tables:

Ctudant

Figure 8.44 Printing Report
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SUMMARY

Unit- 8 Database Development

|
; |
: . “organization, management angd |
i creation, organiz |
« Database development is S B used for hyperfinks,
manipulation of database systems for organizations- | document or a Wep address A hyperlink can be a path of a
. ent s erm. |
e Microsoft Access is a database management syst |

« Microsoft SQL Server is a relational database management sysiem ek

icati , € or more tables, i ;
and retrieve data as requested by other software applications. . from a combination of both, from existing queries, or

OpenOffice is the database module of OpenOffice. It is.a fully featured
- B&SB

database management system. _
« Atableis a set of columns and rows, with each column referred to as a field and B

Update Query is an action Query (SQL statement)

: that changes a set of records
according to criteria user specify. 4

4 ! * Delete Query i g
each row of a table is referred to as a record. - , _ 1 ) e ry is used to delete records from a single database table or multiple
 Form is a window that displays data for viewing, entefing and e_diting information.. ‘
s Queryisusedto gatﬁer information based on one or more criteria. . | )
« Report is used for printing information from database. | .
% ‘ o . : !,
« Text is the default data type to all fields. The maximum size of text field is 255 .H
characters. 2l . . |
« Memo data type allows as many as 63999 characters to fields. Users use them to l
provide descriptive comments. A 14
« Number data type is assigned to numeric fields. l

s AutoNumber field is a numeric (Long Integer) value that Access automatically fills
L infor each new record that is added to a table. !

Yes/No is 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.
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| ice for the followind MCQs.
Q1. Select the pest chol s et
i, Whichof the following is US® =1
A, Table p. Report oy .
. Que : s data for viewing, entering and
ii ot . ig a window that dispay _
editing information- %
A, Table gl -
G. Query : A
i ing is logical data ty
fi. Which uf.the following syt
At b D. Yes/No
tonumber s
S is an open source application program.
¥ MS Access . OpenOffice Base
ps rd
C. SQL Server D MS Wot L
v. Whatisthe maximum size of text field data type:
. A. 253 B. 254
C- 255 D. 256
@ __ Keyisaunique key field in a table.
A. Secondary B. Foreign
C. Composite D. Primary i
{ i bles”
vii. Which key is used to create one-to-many relationship between ta
A Secondary B. Foreign
C. Composite D. Primary | oy
viil. is used to display data in an organized manner so that
can print it.
A. Table 8. Eomn

C. Query D. Report

el ==

—=lEnce-x|

&

.

Vi.
vii.

vii.

Q2. Giy
Ve short answers of the following que

__________ —_— Unit- &

== Database Development

_ stions
Name differ .
ent types of database

: management syst
What is Open0ffice Base? e

How forms are useful in database?

N
ame common Access database objects.
How primary key is assigned in a table?

What is a report?

How relationship can be edited in Access.

Mame different navigation buttons in a form.
i

Q3. Give detailed answers of the following questions.

" Wil

viii..

Explain the following database objects.

a) Tables

c) Queries

b) Forms

d) Reports

Explain different data types used in Access.

Describe two ways of creating a table in Access.

Explain the process of creating forms in Access.

Write the steps for creating relationships between tables.

Explain different types of queries used in Access.

How can one-to-many relationship can be created between two
tables? Give example.

What is a query? How query is created using wizard option in
Access 20077 '
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Unit 1 OVERVIEW OF comP . 8 NETWORK COMMUNICATION AND
Q.1 Multiple Choice Questions. = vii | v ix X ] - PROTOCOLS
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Unit 3 CENTRAL PROCESSING UNIT
Q.1 Multiple Choice Quesltions. 3 ‘

i i | i iv v vi vii | viii ix i X
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ST | ] W

B.| Bsl:A A D

~ Unit 4 INSIDE SYSTEM UNIT
Q 1 Multiple C]mme Questmns.

-
P

Unit 6 WIRELESS COMMUNICATIONS

Q 1 Multiple Choice Questions.

A

B

Unit 7 DATABASE FUNDAMENTALS
Q.1 Multiple Choice Questions.

i

iv

|ui

vii l viil l ix \

A

C

A

C

v
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(3.1 Multiple Choice Questions.
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Abacus ,
The abacus, whic :
5,000 years ago in ‘5‘5'3_
use today, may be cons!
computer.
. Accelerated Graphics
The Accelerated Graphics ! ;
i igh- oint-to-pain
| is a high spea.:lp‘ o e
1. (pathway), primarily b
' . computer graphics.
i Accumulator ;
[ Accumulator is & general purpose
!- register and is used by CPU f?r
arithmetic ~ and  logic

h emerged abou!
and is stlin
dered the first

port (AGP)
ics Port (AGP)
channel

i performing
i operations and to hold the result of
Ii those operations.
Address bus
Address bus carries addresses not
data.

i Application layer

’l Application layer serves as the user
I, interface for users and application
1 processes to access network services. *

2 Application software
-, Application software are computer
E“ c suﬂv:'ﬂl_'ﬂ, designed to help the user to

& perform singular or multiple related
- specific tasks. e
' Asynchronous transmission

. In asynchronous transmission, data is
_ transmitted one byte at 3 ‘time'.

SSARY

.

gase Register

The Base Register can pg o
arithmetic and data movement and it
has some special addressing abilitigs,
Basic Input Output System (Blog,)
Basic Input Output System (BIOS) g5,
‘known as the System BIOS or simp),
BIOS is-the firmware buiit into e
computer system.

Bit 2
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't',

Bluetooth
Bluetooth is a high-speed, low-power

microwave wireless link technology,
designed to connect phones, laptops,
PDAs and other portable equipment
together.

g isk :
g::—:; dﬁs an optical disk for'ﬂjal
designeri to display high definition
video and store large amounts of dat&
Bus
Computer Bus is an electrical Pa*hwa'-:
or channel though which the process
communicates  with  interna
external device attached to e

-

to a common caple
Byte

Byie is a unjt of storage that s eight

bits long. A byte is the unit most
computers yge to

character such as

Tepresent gz

an alphabet, a
number, or a special symbol,

=¥ T ———
Cache memory «

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.
Cardinality

Cardinality refers to the maximum
number of times an instance .in one
entity can be associated with instances

. inthe related entity.

Cellular technology

Cellular technology is the underlying
technology for mobile telephones,
personal communication  system,
wireless Internet and wireless web
applications.

Chip

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

LM y et | e
w e LR Y55

Circuit switching network

Circuit switching is a scheme in which
the network sets up a dedicated point-
to-point  connection between nodes

and terminals before the

Communication  starts, just like the
nodes were already connected,

Client

Client is a network device that
Participates in  a  client/server
relationship by requesting a sernvice
from a server,

Communication media
Communication media are the links
that provide paths for communication
devices.

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.

Compact disk (CD)
A compact disk (CD) is a plastic-
fabricated, circular medium for

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

Complex Instruction Set Computer
{CISC)
Complex Instruction Set Computer

(CISC) is processor architecture. The

S
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\ - could
instructions which the proces:ior it
execute wereé puilt into the € p-
have a large ar!wunt
complex instructions.
Computer
A Computer i an elect

proc
output as @ result wilh
output devices.
Computer case

computer chassis, cabinet, ik
enclosure, housing, system un e
simply case is the enclosure ¥
contains most of the components
mmputarsyslan'l.. ;

ing Device
'?:am;l:u:n%ompwng Device” is used
for all such machines that can periorm
calculations.
Control bus
The control bus is used by the.CPU to
direct and monitor the actions of the
other functional areas of the computer.

;':.. ~ . Cooling system _ g

~ Cooling system is used to maintain
~ proper temperature inside the system

=+ Counter register

: The Counter register acts as a counter
¢ for repeating or looping instructions,

tc’“p“‘éw// cpu (Central Procsssing Uniy

of ditferent and

CPU i the main hardware of gyg

Jter system. It consists of yy,
cof:: ie. the Control unit (CU) ang
Arithmetic Logic Unit (ALU).

D

_—

pata 2 il :
Data is a collection of facts and figures
hat can be organized and processed,

ta bus &b :
g:ta bus is the bidirectional bus. It
can communicate in two ways, but in

one direction at & time. .

Data Control Language {DCL)

Data Control Language is a database
language used to control access to the
data in a database.

Daté definitlon language (DDL) ‘
Data definition language (DE_JL)lns a
database language that defines the
structure in which data are stored. -

Data link layer

Data link layer provides reliable

gical
transmission of data across a phy :
link.

e (DML)

Data manipulation langu2 (OM) s

Data manipulation language

ccess
- language that enables users 10 a
or manipulate data.
Data Modeling : }og@'
,Data Modeling is 2 oot
representation of data

' Datzbase

::_o_mpu_ler Science-x|

organization,

Data Registey

Data Register has a
multiply and divide ope;
like a buffer ang holds

special role in

. anything that is
copied from the memory ready for the
processor to use if,

Data type

Data type is the classification of a
particular type of information.
Database

Database is a shared collection of
logically related data (and a descripu'on'
of this data i.e. metadata), designed to
meet the information needs of multiple
users in an organization.

management  system

(DBMS)

A database management system
(DBMS) is a set of programs that allow
users to create a database, edit and
update data in database files, store
“and retrieve data from those database
files.

Database model

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.
DDR SDRAM

DDR SDRAM (Double Data rate
SDRAM) is twice the bandwidth of a
single data rate (SDR) SDRAM.

?

rations. It works .

Deleta GUEW

Delete Query is used to delete records

from a single database table or
multiple tables,

Device driver

A device driver iz a program that
controls a particular type of device that
is attached to the computer,

Dirm

DIMM (Dual in-line memary module) is
the upgraded form of SIMM.

Direct access storage

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

Disk controller

Disk controller is the circuit which

enables the CPU to communicate with

disk drives.
; B
Entity

An entity is a person, place, object,
event or concepl in user environment
about which the organization wishes 10
maintain data.

Entity Relationship model
Entity  Relationship model is

expressed in terms of entities, the
relationships (or associations) among
those entities, and the attribute (or

i

- ‘
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of both the entities and

properties) o business

their relationships in th
environment.

Fieldmﬂribute!cmumn

i or
Field/Attribute/Column ;s.a prop;el;l:'_ s
characteristic of an er.mty tha
interest to the organization.

tem
File Management sYS £
File Management system also kno

as Conventional file system or_ snmplz
file system is & method of storing an
organizing collection of d
form of files on the secondary storage
devices.

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

Firmware is a term often used for the
fixed, 'small programs that control
various electronic devices. '
Foreign key

Foreign key is generally-a primary key

. from one table that appears as a field

_ In another where the first table has
. relationship to the second. :

= Fom is a window that disglays data

~_ information,

for viewing, entering and Bﬂhing

ata in the

duplex mode

ull- _
l;n Full-duplex mode, both Stations g,
send and receive  the data
simultaneously
Gateway

A gateway is a hardware device e
computer running software that allows
communication between networks iy,
dissimilar network
architectures.
General purpose registers

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

General-purpose applications

_ software are programs that perform

comimon information processing jobs

for end users.
Geostationary Earth Orbit (GED)__
Geostationary Earth Orbit (GEOQ) is &

satellite system used in wireless
telecommunications.

Global Positioning System (GPS)
The Global Positioning System (Glf’Sl
is a satellite-based navigation systen.
The GPS system consists Of 24
satellites, constructed and operated by
the U.S. Department of Defense-

Guided media :
Guided media are the physical lif

ks in

protocols ¢ -

-

—
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which signals arg confin

ed
narrow path, along a

Half-duplex mode
In half-duplex mode, each station can

transmit and receive 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 to 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 odel
Hierarchal Database Model is a type
of model in which data is organized
into a tree-like structure. There is a
hierarchy of parent and child
segments.

Information
When facts, figures or data are
processed and converted into

' meaningful form that can be used for
. decision making or any other useful

& 3 28 TL T

activity, it is called Information,
Infrared
lr_!frared is similar to visible light, but
“:’ﬂh a longer wavelength. Infrared
signals can be used for short-range
communication in a closed area using
line-of-sight propagation.
Input devices
Input  devices are the external
hardware components that are used to
enter or accept data and instructions
into computer memory for processing.
Input Operation
Input Operation 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 data from another computer or
device.
Instruction
An instruction (or instruction code) is a
~ group of bits that tells the computer to
perform a specific aperation.
Instruction 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-

e
e YT %

———
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code (Operation-Code) and zero or
more Operands.

Instruction register
Instruction register is a part of Control

Unit, which stores the instructions
currently being exacutef
Internet Protocol address (P

address)
An Internet  Protocol  address (IP

address) is a number that is ‘used to
identify a device, for example a
computer, a printer, on the network.

K

Key _
Key is a uhique identifier which is

required “to track and analyze data
effectively. -

L

" LAN (Local Area Network)

LAN (Local Area Netwark) 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
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,

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 ' contact'  with the two

. devices/antennas.

Low Earth Orbit (LEO)
Low - Earth Orbit “(LEO) satellite

operates at heigﬁts of between 500
and 2,000 km above the Earth's
surface.

Vi

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.

/ fo 8 e
- NOTFOR-SAL

Computer Science.y,

Mainfrgme Computers

Mainframe computerg i

.M powgrful and  expensive
} than ‘supercomputers, pg;

X

the second
computers

: nframes are
used mainly by large Organizations for

~critical applications, typically py data
. processing such as census, industry
| and consumer stafistics, enterprise
| resource planning, and
| transaction processing.

[ MAN (Metropolitan Area Network)
A metropolitan area network is g
computer network that usually spans a
city or in a large metropolitan area.
Medium

Medium is the physical path that
-Ji ~message uses to travel from source to

financial

NS

- & destination.

Middle Earth Orbit (MEO)

| Medium or Middle Earth Orbit (MEO)
" is a satelite system wused in
telecommunications. MEQO satellites
- orbit the earth between 1,000 and
22,300 miles above the earh's
surface.

Memory

Computer memory is a semiconductor
hardware device used to store data or
programs for use in computers either
,0n permanent or temporary basis.
Memory Address Register

Memory Address Register holds the

Glossar

memory address, thé memory address
from which data will be provided tothe = |1 |
CPU or will have the address to which '
data will be sent and then stored.

Memory Buffer Register L:
Memory Buffer Register holds the
contents of the memoary which are to
be moved from memory to other

components or from components to 1 R
the memory. 1 '

Memory slot
A computer memory slot is a socket or
opening in computer main board in
which the main memory is installed.
Memory Word
A Memory Word is a unit that a
computer processor is designed to
handle efficiently.
Mesh topology .
In a mesh network topology, each
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
technology that travels at high
frequency than radio waves and
provide throughput as a wireless
network media.

s s e T
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Microcomputers A

Microcomputers are more commonly
knuw"n as personal computers {(PCs).
The microcomputer is generally the
smallest and least expensive of the
computer family. i

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 beconnected to a fixed physical
link. '
Modality

". Modality refers to the minimum
number of fimes an instance in one
entity can be Qssociated with an
instance in the related entity.

Motherboard
Motherboard or main board is the

main circuit 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
~* shared network medium. :
Network database model

A network database model is similar
* to a hierarchical database except that

each child can have more than one

parent record.
Network interface card (NIC)

A network interface card also known
as network interface  controller,
network adapter and LAN adapter is
cdmputer hardware component that
connect a computer to a computer
network.

Network layer
Network layer allows the data called

packets or datagram to go from one
physical network to another.

Network Topology™

Network Topology refers  to  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
information even when not powered.

Normalization
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.

0 |

Object relational database model
Object relational ‘database model add

new objéct storage capabilities to-the
relational database systems at the
core of modern information systems.

. Packet

object-Oriented datap,g
‘ L e Model
Object-Oriented databage Mods: is a

database model in which information is

.~ represented in the form of objects as

used in object-oriented Programming
open Source Software 4
Open Source Software is computer
software of which source code is alsg

~ available to the user.
Operating system

Operating system is a set of programs

. that manages and coordinates the
. hardware of a computer and provides

. gervices to application software,
programmers and users of computer.
Optical disk

Optical disk is a flat, usually circular

" disc which encodes binary data in the
" form of pits.

08I model
0S|I 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.
* Output Operation

Output Operation is the result, which

- comes from the transformation process
- oritis the gutcome of the process.

., =

. Packet switching network
switching is & network

communication method in which 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 pot is a parallel
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
(PCI) 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.

Plotters

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 -
A port is a piece of equipment to

which a plug or cable is connected.
Power supply
_ A power supply u

—— Bl
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that supplies power to the other
components of a computer system.

i

Presentation layer | n
Presentation layer converts incoming

and outgoing data from one
presentation format 10 another (for
example, from a text stream into a
phpup 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
application software that are used to .
produce documents, presentations,
databases, charts and graphs etc.
Program Counter Register,

Rroér,am ‘Counter is also known as .

Instruction Pointer, it is a processor

*register that holds either the address of

Eﬁe instruction_being executed or the
address of the next instruction to be

~ executed.

_— =

Protocol
A protocol is
governs data communications.

a set of rules that

A

Radio signals
Radio signals are electromagnetic

waves which are used as a medium in

wireless communication.

Radio transceiver
Radio transceiver 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
.short distances such as within an office
or home.

Random Access Memory (RAM)
Random Access Memory (RAM) is the
common type of computer memory. It
is the Read and Write (R/W) memory
of acomputer. S
Receiver

Receiver is the device which receives

= i

Query
Query is used to gather information
based on one or more criteria.

44
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fransmitted message.
pecord/Tuple/Row
pecord/Tuple/Row s a collection of
related fields treated as a single unit,
Reduced Instruction Set Computer
(RISC)

Reduced * Instruction Set Computer

(RISC) is @ 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 among 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 as multi-
wire planar cable is a cable with many
conducting wires running parallel 1o
each other on the same plat plane:

— Glossar

Ring topology

In . a ring topology, every node is
logically connected to two other nodes,
forming a ring. Traffic flows through the

enlire ring untl it reaches its
destination.
ROM (Read only memory)

ROM (Read only memory) is non
volatile memaory, i.e., the information
stored in it, is not lost even if the power
supply goes off.

Router

Router is a device that forwards data
packets across different networks.

S \
SATA (Serial Advanced Technology

Attachment)
SATA (Serial Advanced Technology 1

Attachment) is & new technology cable
for connecting storage drives to
computer

Scanner
Scanner is an input device. It is an

electronic device that scans printed or
handwritten text documents, images,
or a particular object 10 convert them
into a digital file format.

SDRAM _
SDRAM (Single Data rate RAM) is 2

high speed semiconductor memory.
gecondary key

secondary key
combination of attribute

is an atribute Of
s that is not @
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primary key and can have duplicate
data. In other worlds smndan_.‘ kgy is
used after the identification -of the
primary key. ¢

Secondary memory

Secondary memory (alsO called

auxiliary memory) holds data and

programs that may not currently in use
and provides long-term storage.
Select Query
Select Query is a type of database
object that shows information  in
datasheet view.
Sender
Sender or Transmitter is a device that
sends the message.
Sequential access storage
. Sequential access is a storage system
where the data is stored and read in a
fixed or linear order.
Serial port
A serial port is a serial communication

- 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
" petwork; such as printers and files.
" Session layer
Session layer sets up, coordinates,

=

and- terminates conversations,
exchanges, and dialogues between the
applicatlons 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 period after which it

expires.

=

A SIMM or single in-line memory
module is type of old RAM..

Simplex mode ¥
In Simplex mode, the communication

takes‘ﬁlace in only one direction.

Slot
It is an opening of socket in a

computer main board where a circuit
board or expansion card can be
inserted to add new functionalities to
the computer.

Software = 3
Computer software is a step by step

set of instructions that directs the
computer what to do and how to do. It
turns 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

Computer Sciance.x|

signals 10 and from a computer

gpecial Purpose
software

The software that is designed to
perform a specific task is known as
special purpose application software.
special Purpose Registers

Special Purpose Registers are used to
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, etc.)
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 IP address.

Supercomputers
Supercomputers are the most powerful

and the most expensive computers

application

designed or scientific, engineering, ang
business applications. These
computers can process billions to \
trillions of instructions per second.

Switch or Hub |
A network switch or hub is a device "
that connects network nodes to a
central location.

Synchronous transmission

In synchronous transmission, large
volumes of information can be
transmitted block-by-block or word-by-
word simultaneously.

System saftware \

e ——

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 it is a rectangular box
with many electronic components that
make the entire system.

i o

Table
A table is & set of columns and rows,

with each column referred to as a field
and each row of @ table is referred to

as a record.

TCPNP .
TCP/IP is an industry standard suite of

protocols designed fo
area networks.

¢ local and wide
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Transistor

By 1948, the invention of the transistor
greatly changed the computers
development. i

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 communicating.

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.
[ v

Video card ,
A video card also known as video

adapter, graphics accelerator card,
display card or graphics card is an
expansion card whose function is to
_generate output images to a display
unit.

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 to
provide remote offices or individual
users with secure access to their
organization's network.

W

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.

WiMAX

WIMAX is an acranym for "Worldwide
Interoperability for Microwaye Access”,
wimax technology is a standard base 4
wireless technology which is used to
provide  Internet  access  and
multimedia services at very high speed
to the end user.

Wireless Access Point

Wireless Access Point is a device that

both transmits and receives data

(sometimes referred to as
a transceiver).

Wireless  Application  Protocol
(WAP)

The Wireless Application Protocol
(WAP) is an open standard protocol

. -which provides Internet access to

mobile 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
mobile phones.

Wireless network
Wireless network is a network set up
by using radio signal frequency to
communicate among computers and
other network devices.
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