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P> After the completion of Unit-1, the studente will be able to:
> identify computing devices.
> .define computer and its basic operations, _

» classify computers (micro, mini, mainframe, super and moblle computers).
> differentiate between hardware and software, |

> describe system software and application somvare.-

> describe the types of system softwa ing s
'S are (operating syste,
utility software, language processor). B s

» describe types of applicati jvity, ¢
_ pplication software (product,
entertainment, education software). 8 cI s,

deifice driver,

» elaborate licensed software,

open source softwa,
freeware. vare, shareware and

» define firmware.

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

» describe different types of output devices.

> differentiate between softcopy and hardcopy.
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C.omputer Science-XI

¢ computer System
Unit-1 Overview of Computer Systenr

- Unit-1 Qverview ©

Comphter Scien_ci-iil - :
B 1.1 INTRODUCTION 70 COMPUTER
; fodi 's information age, computers aré used in every walk of life for
V ny devices from MP3

In toda '
different purposes- The computers aré found in _ma
: from toys to industrial robots. They have made

players to fighter aircraft and

the life of ma 1 €asy and comfortable.. : .
«p Computer is an electronic device that accepts input data and instructions

with the help of input devices, stores them until nee
produces the outputas a result with the help _of output devices”.

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

ded, processes it and then

in- 1694, a German mathematician- and
philosopher, Gottfried Wilhem Von Leibni
created a Computing machine that could alddz
subtract and multiply. Leibniz's mechanica;
multiplier worked by a system of gears and dials
The real beginnings of computers was laid by ar;
English Professor of Mathematics
Charles Babbage. In 1822 Babbage'
proposed a machine to perform
differential equations, called a
Difference Engine. After working oﬁ
the Difference Engine for ,10 years
Babbage was suddenly inspired tc:
begin work on the first general-

devic
executes instructions.

1.1.1 Gomputing Devices ; l:p:::w:;"::!:r.i which he called
The term “Computing Device” is used for all such machines that can perform In 1889, an Am:ﬁ:; Y. Figure 1.3 Analytical Engine
calculations. These calculations could be very simple, like adding two numbers concept to computing and deveic‘vp:crin;atna:ﬁ"emh applied the Jacquard loom
to very complex, like managing the stock contro! system for & big shopping to find a faster way to compute the U.S. ce ulating machine. His first task was
mall. Computer is considered to be the fastest computing device ever. A Vannevar Bush developed a. oA i)

computing device can perform or help to perform computations. The ca"'—'“lhtor for solving differential

computing devices can be classified into early and modern computing devices. sg;:“:;i in 1931. The machine

- e complex differentials
In 1940, John V. Atanasoff a

a. Early Computing devices
The abacus, which emerged about 5,000 years
" ago in Asia and is still in use today, may be
considered the first computer. This device allows
users to make computations using a system of

sliding beads arranged on a rack.

Figure 1.1 Abacus

e—

professor at Lowa State College
and his graduate student, Clifford
Berry, envisioned an All-electronic
Computer that applied Boolean
algebra to computer circuitry.,

-

T —
e e
: ] . '

—
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Computer sclence-Xl I
By 1941 German englnaer Konrad

Zuse had developed & computer,
the 23, to design airplanes and

missiles.
Howard H. Alken, @& Harvard
engineer working ~ with 1BM,

succeeded N producing an all- -
electronic calculator by 1944. The
Harvard-1BM Automatic Sequence Contro

y computer. It

lled Calculator, of M

was an electronic rela
used electromagnetlc signals to
move mechanical parts. perform
basic arithmetic as well as more
complex equations.

Angther computer development
was the Electronic Numerical

Integrator and Computer (ENIAC). Figure-16 Mark 1

W. Mauch

loped by John Presper Eckert and John
at spee

It was deve
general-purpose computer that computed

Mark I.

Von Neumann . designed the
Electronic Discréte Variable
Automatic Computer (EDVAC) in .
1945 with a memory to hold both a
stored program as well as data.

In 1951, the UNIVAC-I (Universal

Automatic - Computer), built by
Remington Rand, became one of the first commercially avail

re 1.5 3 Computer

Figure 1.7 UNIVAC-1

em

ark | for shott,

Compuiar

ly. ENIAC was 2

d 1,000 times faster than

Cbrl"!puter
able computer.

RS iy

—
— - . r
. " ‘
.

—‘——-__—:.E-'—-"ﬂﬂ

Computer Scienc
a-X|
_ Unit-1 Overview of Computer System

- government.  One
- example was the IBM 1401

—_— . =

b!
o Madern Computing devices
y 1948, the i i :
ol e Tnh\:n:or: of the transistor greatly changed the computer's
i ' irst large-scale machine:
transistor tech chines to take advantage
. Spewﬂa::o? were early supercomputers, Stretch by IBM gandolt.At;z
. These computers, both developed for aiomlo energy
rgy

den 1and by _a!OII lic SCientiSts-
I hroughout th . n
e earl 960's her | m
GOlllput'n Yy 1 ’ t e were a number of co -
' | : j mel'cia”y Succassfm

important

computer, which was universally
accepted throughout the industry
The ‘de_Velopment of 'ﬂtegrated
Cireits (ICs) in 1958 by Jack Kilby
b ;
c:;pic:im pletely. revolutionized the —
in . F
su . g devices in terms of processing sp;gt;eta .- 4
T pporting capabilities. 266, memory. and geripheral
he Intel 4004 chip, de: ‘
R il :l.l ?:velopad in 1971, took the Integrated circuit
e b @ components of a computer (ce one step
In 1981 I|BPUt and output controls) on a single chip cakaesc i
, IBM intra i : :
e o, Comduv;‘ed its personal computer (PC) for use in the h
. Lomputing devices continued their trend toward ol
: a smaller size

_ working their way do
y down from desktop to laptop computers to palmto
: p or tablet

PCs which can fi i
fit inside a
2 ices. pocket, Figure 1.9 shows som ern computi
@ mod puting

L) )-.]
UL |
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Figure 1.9 Modern Computing devices g

1.1.2 - Computer and its Basic Operations

puter is an electronic machine that accepts data, stores it, processes the

i i and finally returns the

data according to the instructions provided by the user,
results to the user in the form of output. The computer can do all these

operations with very high speed as compared to humans.
All computers perform four basic operations: input, processing,
o carry out any task. The four basic operations of computer are

output, and

storage t

shown in Figure 1.10.
‘Input Operation: It is the process of capturing or accepting data or

information, by using input devices. Input can take a variety of forms, from
commands we enter by the keyboard to data from another computer or device.
Processing Operation: It is the transformation process to convert the input
into output. The central processing unit (CPU) performs processing tasks
under the direction of a program. To process the data, the CPU stores the
program instructions and the data in the computers memory, where it is

directly accessible for processing.

Control Arithmetic L
Unit " mgﬂ; oglc
Gy
“ Processing Operation

r-

Storage Operation
[ Secondary Storage |

Input 1 3 T
Operation Primary Storage F - og;’::;;"

1 Central Processing Unit

Figure1.10 Basle Oper.a!ions 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.

lStorage Operation: It is the process of storing the data or information or
Instructions, so that the user can retain and retrieve it whenever required
C-ornputer data storage is referred to as storage or memory, which ca‘n savt;
d@ial Fiata. Examples are RAM, Hard Disks or removable memory sticks, etc.

-1.1.3 CIassificatipn' of.cbmputers

Based on physical size, performance and application areas, the computers are

a. Microcomputers

Microcomputers are more commonly known as personal Computers (PCs)
The m[crocomputef is generally the smallest and least expensive of 1h;

(o
U

i
-—
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7 ndividual - =% — Con
computer family. Origlnally, these computers were designed only '°|:I —— iv. Handheld Computers
us
users, but nowadays they have become powerful tools for many Handheld computers are a unique type of
that, when networked together, can serve more than one user. portable computers that allow users to work "on
Microcomputers Include the following types: the go." Since these computers can ibd
e Desktop Computers placed on the top of the palm, they M ‘aleo
¢ Notebook Computers known as palmtop computers and are Flgue1.4 Handed Computer
» Laptop Computers ‘ Iightweight. The most popular types of handheld computers include personal
#\Hisndisll Compuiars ' digital assistants (PDAs) and smartphones, iPhones and Treos).
i. Desktop Computers _ ’ ;
ain e O
A desktop computer is the most common type of Mainframe co:na m: Computers
micro computer. Many people use desktop supercomputersp“;;Si:;z;he second pcc)’werful and expensive computers than
. . es are used mai ' e il
computers at work, home, school, or the library. critical applications, typi “ilf by large organizations for
Figure1.11 Desktop Computer . » typically bulk data processing such as census, indust
They can be small, medium, or large In style. e and consumer statisti i : 4 ' .
' tra stics, enterprise resource planning, and financial
I Notehosirpoptum 1 nsaction processing. These computers have powerful processors and large
2 sroibooR _computar is designed to provide _~_. L!:;;:}n:nesf to process large amounts of data at very high speed, such as
mobile computing that offer all the power that" 1 S of Instructions per second (BIPS). These computers SUF’P"Jrt many
the mobile users require for work, This Is easy to ;:::"als at the same time.
' e a
carry around and preferred by students and . ; re widely used as super-
_ Flaure1.12 Notebook Combputer servers for large client/server
business people to meet thelr assignments and network g
other necessary tasks. ; ?r S a”c.' for high volume:
ili. Laptop Computers wepsites. Mainly these are used
i 'by Airline compani
A laptop Is a portable computer that a user can e ey bpar::s, Sovenment, I
carry around. The biggest advantage of laptops o ) 1 an_ and insurance _
Is that they are lightweight and can be used M:E_a'ﬂle& Autc.:mated Teller
anywhere and{ atLahy time, especially while C ine (ATM) is an example of a Fl§11515M; b g
¥ T = s
travelling. Moreover, they do not need any Figure1.13 Laptop Computer J'sT;:tr:r:?:]fir . c:tmputer Airline companies use an;.:,;};ggrrnnpgter:
external power supply because a rechargeable battery is completely self- ight scheduling, reservations, t:cketrng, and meeting a range of
contained. , customer service needs. :
= s ——_ﬁ‘_‘ = r ‘"-:1‘9..._-‘ e
LY ‘4 ] : \ \ “/
s \J ¢
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om uiers i
c. SuperC ep;he most powerful and the most expensive computers
Supercomputers ar : ng, and business applications. Thesa

ic, engineeri
designed for Ly . s of instructions per second. The

billions to trillion
computers can process .
gF; includes world-wide Wweather forecasting, weapon research, stogk
usa

le designing, special effects for movies and used for
ematical calculations. Supercomputers

eed, higher capacity for storage, faster

analysis, automobi
applications requiring complex math

ss extremely high computing sp |
e . and faster secondary storage as compared to other types of

rimary memory i
Eomputers. IBM's supercomputer, Sequoia, can perform around 16 thousand

trillion instructions per second. .
These computers are used for research and exploration purposes, like. NASA

uses supercomputers for launching space shutttes, controling them and for

space exploration purpose.

2 £

Fig 1.16 IBM's Supercomputer at NASA
d. Mobile Computers

Mobile Computing is a technology that allows processing and transmission of
data, voice and video via a computer or any other wifeless enabled device

10
L e,

Unit-1 Overview of Computer System

Computer Science-Xi

without having to be conr;ected to a fixed physical link. Mobile Computers are
devices which are used for mobile computing. These devices include portable
Laptops, Smartphones, Tablet Pc's and Personal Digital Assistants.

Figure 1.17 Different types of Moblile computing devices
These devices will have receptor medium that are capable of sensing and
receiving signals. These devices are configured to operate in full-duplex,
whereby they are capable of sending and receiving signals at the same time.
They do not have to wait until one device has finished communicating for the
other device to initiate communications. In most cases, it would be a wireless

network. \

Mobiie 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.

1.1.4 Hardware and Software

Computer hardware refers to the physical parts or components of a computer
such as monitor, keyboard, Computer data storage, hard disk, mouse, CPU,
memory, motherboa‘rd and chips, all of which are physical objects that we can
‘actually touch. Software refers to the set of programs or instructions that

r —

——

Ali Infoz 03101190027
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o enable the compu
combination of hardware’ and softwa

provide computerized functionality.
Difference between hardwa

’ " Hardware

Unit-1 Overview of Computer System,

( ter to do something and
re forms a

Hardware and software work together in

re.and Software
—

_____--.-‘_'_"‘--..__*"h\

Unit-1 Overview of Computer System

operate the hardware. A
usable computing system,
digital devices and computers to

—_—

Software

1 | Hardware refers to the physical
components of the computer
required to store and execute the

software.

Set of instructions that enable 7|
user to interact with the computer.

2 | Itis physical in nature.

It is logical in nature.

Hardware

Data or digits i.e. 0s and 1s in the

3 [ Hardware understands only Binary
form of voltage pulses

Software  tells  the
everything in the form of Binary

Data or digits i.e: 0s and 1s only.

4 | Types: Input, storage, processing,
output and communication devices.

‘Application software.

Types: System software and

Software includes the programs that

5 | Hardware starts functioning once

software is loaded.

run on the hardware, such as
Microsoft XP is the software that
makes the computer functional.

[ 6 ] Hardware faults are physical.

Software faults are logical.

7 | Examples: Monitor, printer, hard
disk, video card, scanners, routers,
and modems, etc. '

Examples: Windows, Word, Excel,
games, graphic programs and many
more. ' :

—_——

Computer Science-XI

» | 1.2 COMPUTER SOFTWARE

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

software.

1.2.1 Types of Software

The computer software are broadly divided into two categories.
a.” System Software '
b. Application Software -

a. System Software
System software are set of programs that operate and control the computer
system. System software can do one or more of the following jobs:

o Supports the development of other application software.

- e Supports the execution of other application software.

* Monitors the efficient use of various hardware resources.

° Communlqate with and controls the operation of peripheral devices.
Operating system, device drivers and language. processors -are some
Iexamples of System software. _ . '

b. Application Software
App_llcatlon software s a type of software that can bs used for a va_riaty of
tasks. It Is not limked to one particular function. It helps to solve problems in
the real world. Examples include enterprise software, accounting software,
office suites, graphics software, and media players.

=

-
. ) . e
\* ) /-
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" 1.2.2 Typeso

Operating system is a set of programs that

ir ies.
System software falls into following categorié

a. Operating System
b. Device Driver

c. Utility Software

d. Language Processor

ing System
a. Operating Sy manages and coordinates the

hardware of a computer and provides services 10 application software,
programmers and users of computer. Without operating system a computer

cannot do anything useful. . : .
Some common examples of operating systems include Windows, Macintosh

Operating System, UNIX, Linux, OS/2, and DOS.

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

new device driver.
c. Utility Software

Utility software is a kind of system software designed to analyze, configure,
optimize and maintain the computer. A single piece of utility software is usually

called a utility or tool. Utility software usually focuses on how the computer

infrastructure operates. Most of the operating systems come with several pre-
installed utilities. Examples of utility software are Disk Defragmentation; Disk

Cleaner, Backup, Antivirus etc.

Computer Sc:onc-’- Xl . e

d. 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).
There are three types of language processors.

I. Interpreter
A language 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 into machine language, executes it,
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

high-level language e.g., C++) into a set of machine-language instructions that
can be understood by a digital computer's CPU, Compilers are very large
programs, with error-checkmg and other abilities. Examples of Ianguages that

use compilers include COBOL, FORTRAN, C/C++, JAVA, etc.

iii. Assembler
An assembler is a translator which is used to convert an assembly language
program into a machine-language program for later execunon Assembly
fanguage Is also called a Symbolic language.

11.2.3 Types of Application Software

Apphcatlon software includes a variety of programs that can be subdivided into
general-purpose and customized categories.
a. General Purpose Application Software

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

\) 7/
\J ¢
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o can bo applled to a wide variety of
n fulflll his or her general needs. These
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commoerclal softwaro. A singlo softwar
taske. By ugling such software a usor ca
aro divided Into tho followlng main catogorles,

I, Productivity Soltware
Il. Buslnoss Softwaro
i, Entertainmont Software
Iv.  Education Softwaro
b. Special Purpose or customize
The software that Is dosigned to perform a gpaclfic task Is known as speclal
purpose application software. This Is also called Custom software. The |
Software can perform only one task for which It has been deslgned. Custom
software for the tasks of & large organization may be extremely complex and k|

takos & lot of time to develop.
For example, Software to process

Accounts, etc.
Types of General Purpose

d Application Software

i
Inventory control, software to maintain Bank i
A

]
i

Application Software

i. Productivity software ,

The productlvity software ls a type of Application software that Is used to
ce documents, presentations, databases, charts and graphs.

y software are:

llows creating a databas

he database. ©.g. MySQL,

1

produ
Some common types of productivit
Database Software: This software a
and update the data that we store In 't

le.
llow the users to create and play audio and

Examples of this type of

@ and to retrleve,

manlipulate,
Microsoft SQL Server and Orac

Multimedia Software: They a
Thoy are capable'of playlng medla flles.

Compuler Sclence-X|
- Unit«1 Overview of Computer System

:r?:;::r::?:; S;ftware: Spreadsheet software are used to work with numbers

Ly o d ser enters numbers In the grid of rows and columns on the

ey et and computer performs the calculations. MS Excel and Lotus 1-2-3
xamples of Spreadsheet software,

Presentation software: Presentation software Is designed for creating on-

screen presentations, reports, and slideshows. It allows to comblne both text

and graphlcs In a single document. Microsoft PowerPolnt Is the best example

of presentatlon software.

ii. Business Software
Any software that helps business to Increase or measure Its prnductivlh} Is

called business scftware. The term covers a large varlation of uses within the
business environment, and can be categorized by using & small, medium and
large matrix. Some common types of buslness software Include, Marke¥ing
software, Payroll system, Inventory control system, Communication software

and Accounting software, etc.

fii. Entertainment software

Entqrtalnment software allows a computer system to be used as an
entertalnment tool. Some examples of entertalnment software are Media

Player, Video Game, etc.

. iv. Educational software ;
em to be used as a teaching and

Education software allows & computer syst
learning tool. Some examples of education software are:

Computer Based Tralning (CBT): These Application so
o fly an alrplane and also for

ftware are used for

the purpose of training.
- Example: A training software for pllots how t

doctors to traln them surgeries.
ftware contalns entries like dictionary and

Encyclopedia: Encyclopedia 80
pedia articles

provides complete lingulstic Information about them. Encyclo
ted from the whole. The main aim of

video media.
software Include Real Player and Media Player.
: ls used to create, edit and :
Word processors Word processing software ke horme Boﬁ,wam . ok ol
format text documents . The most populer exampies © gt ; .~ the encyclopedia software Is to preserve the knowledge of present time to the
are MS-Word, WordPad and Notepad. | _——
- —_ __‘I{ 16 l;,____._ s ____.____'____,__._____._.-.—-—.?—_—-———-r'-'—-—._——-—'—-— — e — 1 -..f]_ ——— ———r
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nev; g_e;t_eratlon for their use. Encarta and Britannica are popular encyclopedia

software. ‘ |
Computer Aided Learning (CAL): The term Computer Aided Learning (CAL)

covers a range of computer-based packages, which aim to provide interactive
instruction usually in a specific subject area. These can range from
sophisticated and expensive commercial packages to applications developed
by individuals.

Teachers can use audio video software aids through computer to prepare
lesson plans. They can use Power Point to prepare electronic presentations
about their lectures. These electronic presentations can be displayed on

multimedia projectors in class rooms.
1 .2.4

a. Licensed or Proprietary Software
A computer software that is licensed, giving the right to use the software under

Software 1ermmo!oQ|es

- 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 to
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

delivered to the user without payment for trial uses with. limited functlonahty p

e
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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 it
meets his requirements or not. They are often downloadable from the Internet.

d. Freeware

- The term freeware refers to the meaning ‘free software”. It is a computer

software available to the user with no cost or for an optional fee, but usually
with one or more restrictions to the user like copy, distribute and make

derivative works qf the software.

1.2.5 Firmware

Itis a term often used for the fixed, small programs embeded in hardware that

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

(> 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 classmed as follows.
a. Input devices
b. Qutput devices
c. CPU
d. Memory

—
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" It is the main hardware of every computer.

. of operations i.e. the Arithmetic operations

a. Input devices
Input devices are the external hardware components that are us.ed to enter or
accept data and instructions into computer memory for processing. FTxamples
include: Keyboard, Mouse, Track ball, Joy stick, Touch Screen, Light pen,

Scanner.

b'. Quiput devices

* Qutput devices are used to give results of processing to the user. Examples

include: Monitors, Printers, Plotters, Speakers. .
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 touch screen.

¢c. CPU (Central Processing Unit)

system. [t consists of two parts i.e the
Control unit (CU) and Arithmetic Logic Unit
(ALU).The CU is responsible for controlling
the overall activites of the computer
system while the ALU performs two types

Figure 1.18 CPU

such as addition, subtraction multiplication, division, etc. and Logical
operations such as comparison llke greater than, smaller than, equal to.

d. Memory - ‘ :
Computer memory Is a semiconductor hardware device used to store data or
programs for use In computers either on permanent or temporary basis. Data

or program in computer.is represented as binary code, written as a.stream of .
0Os and 1s. Each I:tins;tr)gr diglt (or "bit") has bi-stable capability to represent 0 for .

OFF and-1 for ON. -RAM and ROM are common examples of computer
memory. ' a5

—

1.3.1 INPUT DEVICES

The following are some important types of input devices.
a. Keyboard

Keyboard is 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 compulter to tell it which key
is pressed. The keys are arranged in different groups. |

& -

Figure 1.19 Standard Keyhoard

b. Pointing\Devices

Pointing dev_icgs 'a\r_é- used to enter data into the computer by pointing the data
or commands\, thrq,_t;gh Graphical User Interface (GUI). The pointing devicé
movements are echioed on the screen by movements of the pointer. Examples

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

A : \J ¢
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i. Mouse
Mouse is an input device with two or more
buttons used fo open and close files, navigate
the screen or web sites, It is very user-friendly
device. As we move the mouse, the mouse
pointer (the littie arrow on the pcreen) moves

irecti tion of
in the same direction, It controls the motior :
:omte' on screen. A mouse has two or three bultons called Left, Right and

Middle button. Buttons are used to perform different functions. Old mouse has
a rubber or metal ball inside its body. Mouse Is rolled over a flat surface called
mouse pad. The movement of ball is detected by internal circuits of mouse.
These circuits convert this movement Into digital signals, which are sent to
computer. The optical mouse uses an LED to delect changes in movement by
scanning a surlace, A laser mouse is a type of mouse that uses a laser beam
rather than 2 ball to track the movement of the user's hand. Mouse is used in

many graphical applications.

Figure 1.20 Mouse

ii. 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 allernative to a mouse. It
works in the same way as a mouse except that
the ball is on top. This ball Is moved by fingers or thumb and the pointer moves
accordingly on screen. Tracker balls are used mainly when there is not enough
space for a mouse as In portable computers or laptops.

-

Flgure 1.21 Trackball

r-
i

| - -
Unit-

iil.  Joystick
A joystick is an input device consisting of a
stick situated on a base and reports its angle or
direction to the device. It has one or more push-
buttons whose state can also be read by the
computer. Joysticks are often used to control

video games.

.

Figure 1.22 Joystick

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 touched
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.

Figure 1.23 Touch Screens

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.

Figure 1.24 Light Pen

vi. Touchpad

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

=

N
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 users fingers to a relative position on screen.

They are commonly ~used in laptop
i ~ computers. They can also be found on PDASs.

Computer Science-XI

c. Microphone

A microphone, also called a mic, is a voice
input device. It uses special sensor that ; .
Figure 1.26 Microphone g \

Figure 1.28 (a) Document Scanner

converts sound into an electrical signal.
Microphones are used in many applicfations such as telephones, tape B it i
A flatbed scanner has a glass pane, under which there is a bright light which

illuminates the pane, and a moving optical array
in CCD (Charged Couple Display) scanning.
Images to be scanned are placed face down on
the glass. The sensor array and light source
move across the pane, reading the entire area.
An im_age is therefore visible to the detector only

Figure 1.28 (b) 3D Scanner

—

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
sensof. Digital cameras are incorporated into

many devices ranging from PDAs and mobile .- _ :
phones to vehicles. .~ ‘ Figure 1.27 Digital Cameras because of the light it reflects. .
: N\ : - . Figure 1.29 Flatbed Scanner
e. Scanner iii. Optical Scanner
Optical Scanner uses optical light to read text

or illustrations printed on paper and translate
the information by digitizing an image, dividing
it into a grid of boxes. The resulting matrix of
bits, called a bit map, can then be stored in a

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

- i. Handheld Scanners _
There are two forms of Handheld scanners; Document Scanner and 3D file, displayed on a screen, and manipulated by
Scanner. The document scanners are dragged across the surface of the programs. N A
' image to be scanned and requires a steady hand.- .l f. Magnetic cards/devi wasad ¢
_ . \ ' : ards/devices based systems
The 3D scanners are used for producing three-dimensional models of objects Magnetic cards/devices based systems are ::! dely used by many diff '
; : : § ifferen
and are expensive than document scanners. These scanners are used in organizations to provide both convenience and security. Hotels usg them for
: room access, credit card companies use them for handling purchases, and

industrial design, digital manufacturing and medical applications.

~
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college campuses Use magnetic cards f
payments. The {ollowing are some comm
i. Magnetic Ink Character Recognitiorll (MICR) oy
MICR system reads characters printed in a special m.agnehc uj.k into t.he
computer. The main users of MICR are banks. They use it to read lnform_anon
from cheques into their computers S0 that the cheques can be cashed. Figure
1.31 shows some information stored on a cheque using MICR.

gOw 20921 9835355LY

Figure 1.31 Magnetic Ink Characters

on types of magnetic cards.

85

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

, , , igure 1.32 Magnetic Stripe Card
magnetically. Usually the information is put " NEEEE

onto the strip when the card is made and is never changed. To read the card it
is swiped through a Magnetic stripe reader, which quickly and accurately reads
the pattern of magnetism. The information stored on the card can be destroyed
by exposure to magnetic fields, by scratching or by coming into contact with
some liquids,

iii. 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

Figure 1.33 Smart Card

or both building access and electronic = = —

i el
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stripe. It is more secure than Magnetic stripes though more expensive to
produce.

A new generation of smart cards is now appearing which contain a small
microprocessor as well as memory.

1.3.2 OUTPUT DEVICES

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 monitor or display, sometimes called a visual display unit, is an electronic
output device for computers. It displays the results of the user activities. The
output produced by monitors is called softcopy output. There are different
types and sizes of monitors, each can be distinguished on the basis <‘3f 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.
Resolution: The number of pixels (or dots) per square inch is called
resolution.

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

Dot Pitch: The distance between the pixels on the monitor ié 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. ‘

S

-

t

J 0 A%
- U ¢

) 7

ll

Scanned with CamScanner



Unit-1 Overview of Computer System

Computer Science-X|

——

Gomputer Sclence-XI

i. Cathode Ray Tubes (CRT)

Nonitors
CRT monitors are similar 10 the standard

television sels because they contain Cathode
Ray Tube. The Cathode Ray Tube (CRT)isa

vacuum tube containing an electron gun and
a phosphors coated screen. The electron
gun, fires a beam of electrons which falls

repeatedly on the phosphors coated screen an
In color CRT monitors there are three electron guns while the

are in three different colors i.e. Red, Green, Blue (RGB).
the combinations of these three colors.

Figure 1.34 CRT Monitor

d it glows for a fraction of a

second.

phosphors atoms
Other colors are produced by

ii. Liguid crystal display (LCD)
Monitors
Liquid Crystal Display (LCD) is a thin and
light weighl monitor. It contains a substance
called liquid crystal between two sheets.
The molecules of this substance are lined
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 to 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.

Figure 1.35 CRT Monitor

—

.- printed by using different pin combinations. -

. In these printers a fixed font character set is -

Unit-1 Overview of Computer System

i. Impact Printers

ii. Non-Impact Printers

i. Impact Printers
An lmpac'i prin'ter creates an image by pressing an inked ribbon against the
pa?er, usmg pins or hammers to shape the image. It works like a typewriter,
which uses small hammerg to strike the ribbon. Each hammer is embossed
with the shape of an alphanumeric character; that shape is transferred through
the inked ribbon onto the paper, resulting 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

The printer receives the data from the
computer and translates it to identify which
character is 1o be printed and the printing
head prints dots on the paper.

Dot-matrix printers vary in terms of speed and the number of pins they have.
The number of pins, which can vary between
9 to 24, determines the quality of the print
job. Dot matrix printers are commonly used
for printing invoices, purchase orders,
shipping forms and labels.

Figure 1.36 Dot Matrix Printer

Drum Printer

engraved onto a number of print wheels, The
wheels, joined to form a large drum, spin at

_ Figure 1,37 Drum Printer
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s the desired character for each column passes the print
position, a hammer strikes the paper from the rear, which presses the paper
against the ribbon and the drum, causing the desired character to be printed
on the continuous paper. A full set of hammers delivers ( 600 lines-per-minute

of output) and a half set of hammers delivers (300 LPM).

high speed. A

Chain Printer
A chain printer uses a printing

mechanism that uses character
typefaces linked together in a

chain. The chain spins horizontally pe
aroynd 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

ribbon against the character in the Figure 1.38 Chaln Printer mechanlsm

print hammers

chain.
This printer is not commonly found around microcomputers, because it is a

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

ii. Non-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 inkjet and Laser printers are common

types of non-impact printers.

Inkjet or Laser jet Printer
Inkjet or Laser jet Printer is the most popular printer. It sprays tiny drops of ink

onto a page to create an image. This is achieved by using magnetized plates

“an image on a drum. The drum is then rolled

. large sizes on papers. Plotters are more

. —

which direct the ink's path onto the paper in
the desired pattern. Ink-jet printers are
capable of producing high quality print which
almost matches the quality of a laser printer.
A typical ink-jet printer has a resolution of
300 to 600 dots per inch (dpi).

Laser Printer
Laser printer utilizes a laser beam to produce

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

printers.
One of the important characteristics of laser printers is their resolution. The

available resolutions range from 300 dpi to 1200 dpi.

c. PLOTTERS
Plotters are hardcopy output devices. They are mainly used by architects,
engineers, and others who need to )

generate hlgh-prems:on graphical output of

Figure 1.40 Laser Printer

expensive than printers.
- i.  Drum Plotter

In"the drum plotter the paper, on which the
design has to be made is placed over the

Figure 1.41 Drum Plotter
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drum, which can rotate in both clockwise and anti-clockwise direction. Thfe
drawing pens are mounted on the drum. Duri_ng rotation of the drum the pens
move left and right and create the desired image on the paper. The advafntage
of drum plotter is that the length of the plot is almost unlimited and the width of

the image depends on the width of the drum.

ii. Flatbed Plotter

A flatbed plotter plots a design on a sheet
in such a way that the sheet is spread and
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
plotters have one or more pens of different

colors and width.

d. Speakers
Speakers and headphones are the audio
output devices. These devices have an
internal amplifier and are connected to a
sound card in the system unit. The sound

card is used to capture as well as playback
\ recorded sound. Laptops come with

\ integrated speakers.

Figure 1.43 Speakers

Computer Science-XI
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1.3.3 Difference between Soft Copy and Hard Copy

Soft Copy

Hard Copy

1 | The output which is stored in a
memory and displayed on the
screen is called Soft Copy

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

2 | It is easy to modify and correct.

It is hard to modify and correct.

3 |An electronics medium is
required to read out softcopy

output.

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

4 | Soft copy is intangible -

Hard copy is tangible.

5 | Soft Copy is electronic/digital
version of a document.

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

6-| Soft copy can be transmitted
electrically to any place.

Hard copy can only be transmitted |
physically from one place to the |

other.
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SUMMARY

ice that accepts input data with the help of input ;:

i ic dev :
A Computer is an electroni processes it and then displays the output as a|

devices, stores it until needzd,- Ill
[t with the help of output devices. . |
f:: term “Computing Device" is used for all such machines that can perform . %

calculations.

The abacus, which emerged about 5,000 years ago in Asia and is stil in use. "\

today, may be considered the first computer. ' | ‘I
By 1948, the invention of the transistor greatly changed the _compulers ‘
development.

Processing opar'ation' is the transformation process to convert the input into
output.

Storage operation is the process of storing the data or information or instructions,
so that the user can retain and retrieve it whenever required. ‘

Microcomputers .are more commonly known as personal computers (PCs). The

microcomputer is generally the smallest and least expensive of the-computer

family. ‘. '

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.

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 components of a computer
such as monitor, keyboard, Computer data storage, hard disk, mouse, CPU,

i
memory, motherboard and chips. W

!

—_———
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Computer software is a step by step set of instructions that directs the computer

what to do and how to do. It tuns the data into information - that makes| a
computer useful. .

System software are set of programs that operate and control the computer
system.

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

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.

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

Utility software is a kind of systefn software designed to analyze, configure,
optimize and maintain the computer.

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

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

The software that is designed to perform a

specific task is known as special
purpose application software. ' '

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

Licensed or Proprietary Software is a computer software that is licensed, giving
the right to use the software under certain conditions, but restricted from other

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

Open Source Software is computer software of which source code

is also
avallable 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,

»—
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Firmware is a term often used for the fixed, small programs embedded in
* . -
hardware that control various _electromc devices.
o Input devices are the external hardware components that ang used to enter or
accept data and instructions into computer memory for processing.
Output devices are used to display results of processing to the user.

e
CPU (Central Processing Unit) is the main hardware of every computer system. It

consists of two parts i.e. the Control unit (CU) and Arithmetic Logic Unit (ALU).

computers either on permanent or temporary basis.
e Scanner is én' input device. It is an electronic device that scans printed or
handwritten text documents, images, or a particular object to convert them into a

digital file format.

e Printers aré output devices which are used to produce output on physical media

« Computer memory is a hardware device used to store data or programs for use in’

Unit-1 Overview of Computer System
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Q1. Select the best choice for the following MCQs.

iii.

computers than supercomputers.

Which of the following device is considered to be the first computer?

A. Difference Engine 8. ABACUS
C. Tabulating Machine - 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 4 Storage operation
computers are the second powerful and expensive

B. Mini computers

A. Microcomputers
C. Laptops

o Mainframe computers
Which of the following software are set of programs that operate and

such as paper. _
e Plotters are hardcopy odrpm devices. They gre mai'nl'y used _I?y ;rchilects,
gg;n:;gss, ::(;at:jzir's who need to generate hr-gh-‘precmlon graphical output of control the computer system?
; 7 A. Freeware B. Shareware
¢’ System Software D. Application Software
v is not a portable computer.
A. Laptop B. PDA _
- C. Notebook B Mainframe
Vi. is a program_that controls a particular type of device

A. Operating System

that is attached to the computer.
B Device Driver

C. Utility Software D. Language Processor

—.}
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Which soft;.';are is used to analyze, configure, optimize and maintain the

vil.
computer?
¥¢ Operating System B. Device Driver
C. Utility Software D. 'Language Processor

vill. translates a high level language program line-by-line.
\A. Interpreter B. Compiler
C. Assembler D. Processor

f,ix.  Which of the following is not an input device?

A. Mouse B. Scanner
C. Digital Camera {27 Speaker

x. Which software is delivered to the user without payment for trial uses
with limited functionality and for a specific period of time?

A. Open source B. Firmware

computer Science-X|
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xiii.  The distance between the pixels on the monitor is called
A. Size . B. Resolution
«C. Dot Pitch D. Refresh Rate
xiv.  The output produced by printers is called .
+A. Hardcopy output B. Softcopy output
C. Plain output D. Rough output
XV. Printer creates an image by pressing an inked

ribbon against the paper.

A. Laser jet Printer
C. Laser Printer

B. Plotter
B. Dot-Matrix Printer

Q2. Give short answers to the foliowing questions.

i. Whatis a Computer?
ii. Whatis processing operation?

4 . :
Shareware | Eecieime Fiii.  Show basic operations of a computer with the help of a block diagram.

xi. is a term often used for the fixed, small programs that iv. What is a notebook computer?

control various electronic devices. Jn.  State five differences between hardware and software.

A. Open source VB, Firmware vi. Differentiate between an Interpreter and a compller.

C. Shareware D. Freeware vil. How Application software help Users?

4 i
xii. The number of pixels (or dots) per square inch area of a monitor Is il s il 4
ix. Whatis Licensed Software?

called q

A Size . Rdaoiion . What s firmware?

C. Dot Pitch D. Refresh Rate

'.‘ _ r ‘.
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> 2.1
Computer memory is one of the important a
every computer system. It is the electronic holding place for instructions and
data which can Be accessed by computer. Computer memory is used to store
data or programs on a temporary or permanent basis for use ‘:n a computer.

Computcr Science-XI I ——

introduction
nd compulsory components of

From the moment user turn the computer on until the time it is shut down, the
CPU of the computer is constantly using memory. Memory is sometimes

distinguished from storage, or the physical medium that holds the much larger

amounts of data for later use.
Computer memory is divided into two main types.
¢ Primary or Main or Internal Memory
o Secondary or Auxiliary or Backing Storage Memory

Primary or- Main memory holds instructions and data when a programis
executed, while secondary memory (also called auxiliary memory) holds data
and programs not currently in use and provides long-term storage.

211 Units of Memory

The following are basic memory measurement units.

a. Bit

b. Byte _

¢. Memory Word

a. Bit
A bit or binary digit is the basic unit of information in computing. A bit is the
smallest amount of memory a computer can recognize. A bit can hold only one
of two values, either '0' or '1". It is also applied to a unit of computer memory
correspondlng to the ability to store the result of a choice between two
alternatives. Computers represent information in binary code, written as

computer Science-XI Unit-2 Computor Momory

T

sequences of Os and 1s. Each blnary digit (or “bit") may be stored by any
physical system that can be in either of two stable states, to represent 0 and 1.
Such a system is called bi-stable. In computers many bits are combined
together to hold more information. For example, eight bits make up a byle,
which can hold up to 256 characters.

b. Byie
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, #, @, ", elc

. Computer storage is measured in byte multiples. For example, a 500 Gigabyte

(GB) hard drive holds 500 billion bytes of data.

Higher units of memory

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

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

Megabyte: Mega means one Million (2% = 1048576).
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

It is commonly

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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architecture. Modern computers =

mputer
an Important characterlstic of gg o'r) 4 bits. A computer that Bl blgger

f 16,
usually have a word slze 0 ke irile: 8 microprﬂcessor at a time for

word size can transfer more =
processing and this improves the processing speed of the comput

p . 2.2 PRIMARY MEMORY

Maln memory or Primary memory is the part of the computer t
and Instructions for processing. Computer internal memory is used to store

data that is used by the system at startup and to run various types of programs
such as the operating system. Typically, internal memory is contained on small
microchips that are either attached or connected to the computer's
motherboard. Computer memory can range from a couple of megabytes to
several glgabyles. 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 thg .

hat holds data

maln memory for procasalng
2.2.1 Chip memory and Magneftic memory

Computer memory, as for as Its manufacturing is concerned, is divided into,

two types, l.e. Chip memory and Magnetic memory.

a. Chip memory
Chlp or microchlp-ls a small plece of
semi-conducting  materlal  (usually .
sllicon). A “small clrcult called IC
(Integrated Clrcuit) Is embedded In It. A

Flguro 2.1 AChlp
typlcal chip contains milllions of electronlc components- (transistors). It is
extremely complex and small module used as computer memory or provides

logle circultry for microprocessors.

77,1‘. ———

Computer Science-X|

A chip is manufactured from a silicon (or, in some special cases, a sapphire)
wafer, which is first cut to size and then etched with circuits and electronic
devices. It uses metal-oxide semiconductor technology. The current stage of
microchip is known as Very Large-Scale Integration (VLSI).

Chip memories are very fast as compared to other memories as-there are no
mechanical moving parts in them but on the other hand ch:ps rely on electric
currents.

Examples of chip memory are main memory (RAM, ROM and Cache), Flash
memory drives, memory cards and registers. Many special-purpose chips,
known as application-specific integrated circuits, are also being made today for
automobiles, home appliances, telephones, and other devices. Figure 2.1

shows a chip memory.

b. Magnetic memory
Magnetic core memo'ry‘ was the most widely used form' of digital computer
memory from its birth in the early 1950s until the era of Chip memory began i in
the early 1970s. Aside from being extremely reliable, magnetic core memory is
an appealing *echnology because it is based on a very simple idea. A core is a
ring of magnetic material, stores one bit by the direction of its magnetization. A
magnetic core is a ring of ferrite material. It can be permanently magnetized
either clockwise or anti-clockwise about its axis just as a vertical bar magnet
can be magnetized. We can then turn a magnetic core into a bit of digital
memory by letting these two magnetization states correspond to 0 and 1. It

provides non-volatile storage. The core needs no continuous power to retain
its data.

It is a system of storing information through the alignment of small grains in a
magnetic material. Once the grains have been aligned by an external fnagneﬁc

‘field, the information remains stored for long periods -of time. This type of

memory is used in the hard drives of computers as well as in magnetic tape.

|
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2.2:3 Fundamental types of Main Memory

Fundamentally Main or Primary memory is classified into three types.
a. Intemal processor memory
b. RAM

c. ROM

Figure 2.2 shows how data is stored on the surface of magnetic storage ,

- medium.

a. Internal processor memory o T

" These are directly accessible to the CPU and are extrémely fast. The followin'g
are the two main types of Internal processor memories. |

i. Cache memory

Figiite. 2.2 Magnetic memory storage mechanism . . ii. Registers

’ ¥ .t.l Nemo ~Cache lies in between the CPU and main memory while registers are
2.2.2 Volatile and Non-Volatile : v . associated with the arithmetic logic units.

Memory, on the basis of retention of data, can be divided into two types i.e. -

volatile i i. Cache Memory
volatile and non-volatile memory.

a.- Volatile memory ' Cache (pronounced as cash) memory is extremely fast Static RAM (SRAM)
Voluille mam ory is computer memory that requires power (electricity) to © that is built ’i-'lto a computer’s central processing unit (CPU), or located next to
maintain the stored information. Volatile memory retains the information as it on a separate chip. The CPU uses cache memory to store instructions that
long as power supply remains on, but when power supply goes off o, are repeatedly required to run programs, improving overall system speed. This
interrupted, the stored data is lost. It is also known as temporary memory. ~ = memory is mainly used to store some active portion of main memory (RAM).
Exgimplés 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 | z - cache membry, and if it is not available in the cache then it will fetbh it from the
Non-volatile memory is a permanent memory 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. Examples of non-volatile memory " three levels of cache memory.
\ “Include ROM (Read-only memory), flagh memt_::ry, magnetic storage devices v L fisssmi 1) Gaghe
\ (e.g. hard disks and magnetic tape), optical disks, and blue-ray disk. Non- o 2iigeel0) Cache
- : volatile memory is typically used for secondary storage, or long-term storage
\ for future use. ; e L3 (Level 3) Cache
_"_ e ) —— .
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~ P|_1 cnche momory that caters to the needs of the microprocessor by anticipating data
Lovel 1 cacho Is bullt Into the actual processor coro, It Is a ploce of high spood requosts 6o that processing instructions are provided without delay. L3 cache
momory, which oporates at the samo spood as the CPU. It Is directly accossod In fTutnr ':h::n random access memory (RAM), and is designed to prevent
by the computer's processor and holds data that the processor noods to bolllenocks in performance.

It I8 the fastest memory and closest to tho CPU but vory CPU first looks for the instructions in L1 cache, then it checks L2 and L3 cache

5, i 20, 32, 64 or 120 Kbylos) " rospectively. L3 cache can be far larger than L1 and L2, and even though it is
oxponsivo and small In slze (typlcally 8, 16, 20, 32, 64 or 12 ylos), giorenr, [ sisp s O
.2 cacho

Tho architecture for multi-level cache continues to evolve, L1 and L2 caches

aro commonly Incorporated into the CPU while L3 cache has typically been
bullt Into the motherboard.

Lovel 2 cacho pulls Information from the systom's malin memory (RAM), which
In thon acconsad by tho L1 cache, It Is reasonably fast momory, biggor In slze
and loss oxponsive than L1 cache. It s normally 64 KB to 16 MB. Tho purpose
of tho L2 cache Is to constantly read In slightly largor quantitios of data from
RAM, so that those aro avallable 1o the L1 cachoe,

Fetehing Instructions from cache Is faster than calling upon system RAM and a
good cache design greatly Improves system perfarmance.

il. Registers

AT ] Wiy Rogisters are small memory units. There are a large number of registers inside

- the processor. There funclion is to temporarily store binary information and
pass It to the other parts of the processor or main memory during the
executlon of program instructions. Some commonly used registers inside the
microprocessors are accumulator, instruction register, program counter and
momory address registers. They store the operands and the result of an
oporation, The nuinber of registers varies from processor to processor. The
more Is the number the faster is the instruction execution.

L2 Cache L2 Caclio L2206/

L3 Cache The main registers are:
* Accumulator register (AC), stores the results of arithmetic and logical
oparations.

Flgure 2.3 Cache moemory Interfnon )
» Status register (also called PSW, Processor Status Word), holds

-3 cacho system status indicators (carry digits, overflow).
Lovel 3 cache Is spocialized momory that works hand-In-hand with 1.1 and 1.2 + Instruction register (IR), contains the current instruction  being
cacho 1o Improve computer performance. 13 cacho Is tho blggost cache processed. '

L T Al noz 031050005
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- Program counter (PC), contains the address of the next instruction to

process.
« Buffer register, temporarily stores data from the memory.

b. RAM (Random Access Memory)
Random Access Memory (RAM) is the common type of computer memory. It is
the Read and Write (R/W) memory of a computer. The User can write
information to it and read information from it. RAM is a volatile memory; it
means information written to it can be accessed as long as power is on and
when the power is off, it cannot be accessed. RAM holds data and processing
instructions temporarily until the CPU needs them.

In RAM, transistors make up the individual storage cells which can each

“remember” an amount of data. Physically, RAM consists of small electronic
chips which are mounted in modules (small printed circuit boards). These

modules are installed in the Computer's motherboard using sockets. Different

types of RAM modules are shown in Figure 2.4.

LHETRg

72 Pin SIMM

168 Pin SD-RAM

184 Pin DDR-RAM

168 Pin DIMM

© 249PinDDRERAM
Flgure 2.4 Different types of RAM Modules

Computer Science-XI Unit-2 Computer Memory

Types of RAM

There are two basic types of RAM.
i. Static RAM (SRAM)
i. Dynamic RAM (DRAM)
i. Static RANM (SRAM)

(SRAM) is a type of semiconductor memory where the word “Static” indicates
that it does not need to be periodically refreshed to retain its data. SRAM is
more expensive, but faster and significantly less power hungry than DRAM.
Due to a more complex internal structure, SRAM is less dense than DRAM
and is therefore not used for high-capacity, low-cost applications such as the
main memory in personal computers. Static RAM is mainly used to make the
CPU's cache. '

1 r . o
ii. Dynamic RAM

DRAM is a type of semiconductor memory where the word “Dynamic”

indicates that it needs to be periodically refreshed to retain its data. It stores

each bit of data in a separate capacitor within\an integrated circuit. The
capacitor can be either charged or discharged; these two states are taken to
represent the two values of a bit, conventionally called 0 and 1. In personal
computers DRAMs are used as intemal memory because of their simple
structure that allows high storage and low cost as compared to SRAM. There.
are two main types of DRAM.

o SDRAM

o DDR SDRAM
SDRAM stands for Synchronous Dynamic
Random Access Memory. SDRAM is a
high speed semiconductor memory. It is.
an improved form of the older DRAM (Dynamic Random™ Access Memory).

Figure 2.5 SDRAM

'SDRAM operates synchronously, which means that it operates in sync with the |

-
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system data bus. Therefore, it can operate
at much greater speeds than non-

synchronous RAM.

DDR SDRAM (Double Data Rate SDRAM)
is an improved SDRAM which allows a
computer to transfer data at twice the
speed. It has improved memory clock speed as compared to simple SDRAM.
It reads or writes two consecutive words per clock cycle.

There are many types of DDR SDRAMs used for computers today, including
DDR1 RAM (Double Data Rate), DDR2 RAM and DDR3 RAM ranging in
speed from 100 MHz to 2000 MHz. SDRAM comes in sizes of 512 MB to 4GB
for use in today's computers. Figure 2.5 shows SDRAM.

DDR2 and DDR3 RAMs are used in today's computers. DDR2 reads or writes
4 words of data per clock cycle whereas DDR3 reads or writes 8 data words
per clock cycle. Figure 2.6 shows DDR3 SDRAM.

c. ROM (Read Only Memory)

ROM (Read only memory) _is non volatile memory, i.e., the information stored
in it, is not lost even if the power supply goes off. It is used for the permanent
storage of mformallon It also possesses random access property. Information

Figure 2.6 DDR3 SDRAM

¢annot be written into a ROM by the users/programmers. In other words the .

contents of ROMs are decided by the manufactures Figure 2.7 shows
different types of ROM chips.

EEPROM EPROM PROM ROM
Figure 2.7 Different Wpaa of ROM Bhlps

N

Unit-2 Computer Memory

Types of ROM
The ROM is classified into the following types.
i. ~ Programmable Read Only Memory (PROM)

ii. ~Erasable Programmable Read Only Memory (EPROM)
iil. ~ Electrically Erasable Programmable Read Only Memory EEPROM

i. PROM g
It is a type of ROM which can be programmed once and then can never be
changed. PROM is manufactured blank and then it is programmed just once
by “blowing" its fuses. This process is irreversible. Once a bit‘position is blown,
it can never be un-blown. The data is fed into it using a PROM programs.

. il. EPROM

EPROM is an erasable PROM. The stored data in EPROM can be erased by
exposing it to Ultra Violet (UV) light for about 20 mlnutes When it is exposed
to UV light, the entire data is erased.

iii. . EEPROM

EEPROM (Electrically Erasable PROM) is a chip that can be erased and
reprogrammed on the board. It can be erased within a few milliseconds. There
is a limit on the number of times the EEPROM can be reprogrammed, i.e.;

' usually around 10,000 times. Flash drive is a special type of EEPROM.

> 2.3 SECONDARY STORAGE

Secondary storage is used to hold data or information pennanéntly. It is also
called auxiliary storage, external storage or backing storage.’it lies outside the

'CPU. The computer usually uses its input/output channels to access
~ secondary storage and transfers the desired data using intermediate area in

primary storage. Secondary storage does not lose the data when the device is
powered off and it is non-volatile. Some examples of secondary storage

) 7
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devices are Hard Disk drive, CD, DVD, Blue Ray Disk, Flash memory and
Memory cards.

- 2.3.1 Secondary Storage Devices
Secondary storage devices are used for storing the data permanently. These
devices have thz following characteristics.
e They are non-volatile as the data is not lost when power goes off.
o The capacity of these devices is very high. It goes to terabytes.
e They are cost effective as compared to the main memory.
e They are reusable as data can be erased and stored any time the user
requires. '
e Depending on their characteristics, these are sequential and random or
direct access. " ;
Various types of Secondary Storage Devices are Magnetic tapes, Magnetic
disks, Optical disks, Flash memory and Memory cards.

2.3.2 Sequential Access and Direct Access -
Storage

Secondary storage can be divided into two main categories as for as its storing

or accessing the data mechanism is coricemed. 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 a
fixed or linear order. This order is pre-determined and follows a logical
progression. Some types of sequential access are unavoidable, such as when
playing back a cassette. Common example of this type of device is an audio or
video cassette.

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

The main drawback of this type of memory is that it usually takes longer to
physically access particular piece of data. This is because the computer either
has to run through all the data in sequential order until it find the correct piece,
like looking, for information in a book with no index. Magnetic Tape is an
example of sequential memory device.

b. Direct Access Storage
Direct access, also called Random access is a storage system where the data
is stored and read directly from storage devices. In this system all data items

“are addressed independently. In direct access storage devices, such as a

magnetic disk, bits of data are stored at precise locations, enabling the
computer .to retrieve information directly without having to scan a series of
records. Magnetic disks, Compact diské and all latest memory devices have
direct storage access mechanism. Direct access is efficient as compared to
sequential access. The only drawback is that these devices are costly as
compared to sequential access devices.

£y T
P

2.3.3 Types of Secondary Storage Devices'
Secondary storage devices are classified into the following types.

a. Magnetic Tapes

b. Magnetic Disks

c. Optical Disks
d. Chip Memory

-+

Magnetic Tapes

Magnetic tape has been used for data storage for over 50 years. Magnetic
Tape is a sequential access storage device used for data collection, backup
and archiving.' It consists of a thin tape with a coating of a fine magnetic
material, used for recording analog or digital data. A device that stores
computer data on magnetic tape is a tape drive. Magnetic Tapes generally

703101190027
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transfer data a bit slower than hard drives; however magnetic tapes arg
cheaper and are more durable. These devices are usua'lly used for tak?ng
backup of data. The major drawback of tape is its sequential format. L‘_ma"”Q
a specific récord requires reading every record before it f’f, SE.'Eerf:Ilng for
markers that identify predefined partitions. Also updating requires copying files
from the original tape to a blank tape and adding the new data in between
while copying. Tapes are used for storing large amount of data. Modern tapes
can store data up to 5 Terabytes. It is used with minicomputers ang

mainframes for backups and archives.

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 either 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 stores
the same amount of d_ata in each track and keeps several disks mounted on a
shaft on top of each other as a disk pack. At least one read-write head Is
assigned for each surface. The read-write heads are mounted on a device

—

E—

computer Sclence-XI Unit-2 Computer Memory

called the access mechanism, which positions them on the cylinder in which
the appropriate data item is to be located. Some common types of magnetic
disks are Floppy disks, Zip disks and Hard disks.

i. Floppy disks and Zip disks

Floppy disks are old type of magnetic storages. These disks were very
popular during the 1980 and early 1990s as portable storage device. Floppy
disks are flexible plastic disks coated with magnetic material on both sides.
They are packed inside a plastic jacket for protection. Digital information is
stored in floppy disks in the form of small magnetized spots. Floppy disks are
inserted in floppy disk drive for reading and writing information. Due to their
limited storage size these have been obsolete now days. Maximum storage

_capacity of a floppy disk was 1.44 MB. Floppy disks in different sizes are

shown in Figure 2.9.

Figure 2.9 (b) Zip disk

Figure 2.9 (a) Floppy Disks

Zip disks are also old type of removable storage devices. A zip disk is
somewhat like floppy disk, only the size and capacity of disks are different. A
Zip disk can hold around 100 MB to 250 MB of data. Zip and Floppy disks are
almost obsolete now a days because other storage media like Flash memory
and CDs are becoming more popular due to their large storage capacity and
low cost. ‘

g . ) g 1 -
.\i: | 7 \" | ) \.“/

Scanned with CamScanner



Unit-2 Computer Memory

Computer Science-XI

ii. Hard disks
A hard disk drive (HDD) is @ non-volatile, random access storage device 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
gene.ral purpose 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).

Figure 2,10 Working'of Hard disk drive (HDD)

A typical HDD design consists of a spindle that holds flat circular disks, also
called platters, which hold the recorded data. The platters in HDDs are spun at
speeds varying from 4,200 rpm to 15,000 rpm for high performance servers.
Today, most HDDs operate at a speed of 7,200 rpm.

r Py \
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Information is written to and read from g platter as it rotates. The read-and-

write head is used to detect and modify the magnetization of the material

immediately under it. An actuator arm (or access arm) moves the heads on an

arc across the platters as they spin, allowing each head to access almost the
entire surface of the platter as i spins. A typical HDD has two electric motors;
a disk motor that spins the disks and an actuator (motor) that positions the
read/write head assembly across the spinning disks.

The surface gf the disk is divided into tracks and sectors before writing data,
as shown in Figure 2.11. _

Figure 2.11 Tracks and Sectors In Hard disk

Tracks are concentric circles (circles within circles). ‘“[he dafa bits are
recorded as tiny magnetic spots on the tracks.

Sectors are the further divisions of tracks, which hold a block of data that is
read or written at one time. Modern disks have more sectors in the outer tracks
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than the inner ones because the outer radius of the pla

inner radius.

c. Optical disk

It is a flat, usually circular disk which encodes binary data in the form of pits
‘(binary value of 0 or off, due to lack of reflection when read) and lands (binary
value of 1 or on, due to a reflection when read) on a special material (often
aluminum) on one of its flat surfaces. The encoding pattern follows 3
continuous, spiral.path covering the entire disc surface and extending from the
innermost track to the outermost track. The data is stored on the disc with a
laser or stamping machine, and can be accessed when the data path is
iluminated with a laser diode in an optical disc drive which spins the disc at

speeds of about 200 rpm up to 4000 rpm or more de;'aéndihg on the drive type, |
disc format, and the distance of the read head from the center of the disc :‘

(inner tracks are read at a faster disc speed). The one side of an optical disc
usually has a printed label, generally made of paper but sometimes printed or
stamped onto the disc itself. The other side of the disc contains the actual data
and is typically coated with a transparent material, usually lacquer. Unlike the
3¥%2-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
usually between 7.6 and 30 cm (3 to 12in) in diameter, with 12 cm (4.751n)
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 fypically 1.6 micro meters (um)

The following are different types of optical disks.

i.. CD (Compact Disk)
ii. DVD (Digital Versatile Disk)
fi. Blue Ray Disk (BD) -

i. CD (Compact Disk)

A compact disk (CD) is a plastic-fabricated, circular medium for recording
storing, and playing back audio, video, and computer data. Compact disk is ar:
optical disk designed to support one of three recording types: read-only (e.g.
CD-ROM), recordable (write-once, e.g. CD-R), and re-recordable (re-writable
e.g. CD-RW). Write-once optical disks commonly have an organic dye;
recording layer. Rewritable disks typically contain an alloy recording layer.
CDs are used for storing music, video, data and programs. A CD can hold

about 700 megabyte of data.

A CD drive/player is used for reading/recording the data on the CD as shown
in Figure 2.12, The job of CD player is to focus the laser on the track of bumps
(also called pits). The laser beam passes through the layer, reflects off the
layer and hits the censor that detects changes in light. The bump (pits)
scatters the light and the land reflects it into the censor. The change in
reflection is transmitted as Os and 1s into the memory of the computer.

Figure 2,12 CD and CD drive
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li. DVD (Digital Versatile Disk)
DVD is an optical disk technology with a 4 to 16 gigabyte storage for video,
or other information. DVDs can be single- or double-sided, and can

audio,
similar to CD but has larger data

-have two Iayers on each side. DVD is very
storage capaf:ity. lts data storage capacity is about ten times more than a 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

are compatible with CD which means they can play CDs also. DVDs have the

same diameter and thickness as CDs and are made of the same material and
manufacturing methdds. 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. : o '

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

" §il. Blu-Ray Disk (BD)

Blu-ray is an optical disk format designed to store large amount of data. Blu-
ray is the successor to DVD. Blu-ray disk drive uses blue laser to read from
and write to the disk rather than the red laser of DVD players. Its main

b
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A—_—_———_Iﬁ

Al infoz 031

advantlage over CD and DVD is that jt has stﬁra_g;e é;pacity 6;50 GB to 100
GB. It is also faster than CDs and Dypsg, The bumps (pits) on the surface of

blu-ray that represent digital information are much smaller and very densely
packed. This increases the storage capacity of blu-ray. Blu-ray disks are better
storage devices for storing movies becayse they require a lot more storage.
-Another advantage of blu-ray disk is their durability. They have a special
coating that 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 6n the current CD and DVD players, because
those players lack the blue-violet laser required to read the 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

2.3.4  Chip Memory as Secondary storage -

:Jhip or microchip is a small piece of semi-conducting material (usually silicon).
small circuit called IC (Integrated Gircuit) is embedded on it. A typical chip

c 4 appe .
ontains millions of electronic components (transistors). Flash memory and

Memory cards are the two common types of chip memories which are used as
Portable secondary storage in computers. '

190027
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Computer Sclence-XI Unit-2 Computer Memory

a. Flash Memory

It is a non-volatile computer storage chip that can be electrically erased ang

reprogrammed. It is primarily used in memory cards, USB flash drives, MP3
players and solid-state drives for general storage and transfer of data betweep
computers and other digital products. It is a specific type of EEPROM
(electrically erasable programmable read-only memory) that is erased ang
programmed in large blocks. In early flash the entire chip had to be erased at
once. Flash memory has become the dominant technology wherever a
significant amount of non-volatile, solid state storage is needed. Example
applications include PDAs (personal digital assistants), laptop computers,
digital audio players, digital cameras and mobile phones.

Flash Memory Drive (also known as USB flash drive) is a data storage device
that includes flash memory with an integrated Universal Serial Bus (USB)
interface. USB flash drives are typically removable and re-writable, and

physically much smaller than other storage media. Documents, presentations

and any other form 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 Memory drives
Advantages of Flash Memory -
= The obvious initial appeal and great advantage of Flash Memory is
its portability. Users can place a number of files and applications in

Flash memory.

_._"-’
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drives.

o It is faster in read and write compared to traditional hard disk

« Its physical size is smaller as compared to other portable devices.

o ltis less prone to damage.

« ltis cheaper than traditional drives in small storage capacities.

e It uses less power than traditional hard disk drives.
e Flash Memory is much more durable than other forms of computer

memory.

e Extremes in pressure or temperature change would not normally

affect Flash Memory.

e Adding or deleting files in Flash Memory is quick and tidy. |

Disadvantages of Flash Memory .

e Flash Memory has a limited number of write and erase cycles. b

e Due to small in size, these devices can easily be lost.
e Currently costs a lot more per gigabyte as compared to traditional ‘

hard drives for large storage capacities.

e Most flash'drives do not have a write-protection mechanism. . !
|

b. Flash Memory Cards
A Flash Memory Card is an electronic flash
memory data storage device used for storing
data such as text, pictures, audio, and video.
They are commonly used in many electronic
devices, including digital cameras, mobile
phones, laptops, MP3 players and video
game consoles. They are small, re-
recordable, and able to retain data without

power. They come in various sizes and with.

San)sk @

o8 pgure

(e L

Adapter

Figure 2.16 Flash Memory Cards
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different storage capacity.

Advantajes of Memory Cards

Memory cards have non-volatile memory, which keeps data stable
on the card. Data on them are not threatened by loss of power, and

need not be periodically refreshed. .
They are solid state media hence free from mechanical difficulties

or damages.

The new generation memory cards are smaller, lighter and compact
with higher storage capacity.

They require less amount of power.

They are highly portable. They can be easily used in number of

.small, lightweight and low-power devices.

They do not produce any noise while reading/writing.
They have relatively large storage space compared to old backup
devices. ' ;

They can easily fit in memory card slot in different devices and are’

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.

Computer memory is one of the important and compulsory components of every
computer system.

Secondary memory (also called auxiliary memory) holds data and programs not |

currently in use and provides long-term storage.

Primary or Main memory holds instructions and data when a program is being
executed.

Bit or binary digit is the basic unit of information in computing. A bit is the smallest
amount of memory a computer can recognize. A bit can hold only one of two
values, either '0' or '1'. ;

‘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.

Main memory or Primary memory is the part of the computer that holds data and

- instructions for processing.

WA

L‘a,_‘____
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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. :

Volatile memory is computer memory that requires power (electricity) to maintain
the stored information.

Non-volatile memory is a permanent memory that can retain the stored
information even if the power supply in off.

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

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

processor,

]
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dom Access Memory (RAM) is the common type

Ran
’ R/W) memory of a computer.

the Read and Write (

ROM (Read only memory) is non vola
Is not lost even If the power supply goes off.

Secondary storage i
during processing a
permanently for future use.
Sequential access is a storage system where the data is stored and read in a

s and when required, and for storing data/programs

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.

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

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

A compact disk (CD) is a plastic-fabricated, circular medium for recording, storing

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

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.

of computer memory. It la:
tile memory, i.e., the information stored in ify

s used to hold data/information, to be transferred for use |

computer Science-XI
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i.

ii.
[‘_

vil.

v

B

[ - EXERCISE

" @1. Select the best choice for the following MCQs.

memory holds data and programs not currently in use

. and provides long-term storage.

A. Primary B. Secondary
C. Main C. Internal
is the smallest amount of memory a computer can hold?

A. Byte B. KB
«C. Bit C.MB

Which of the following is the fastest memory?

A. RAM B.ROM

D. PROM

C. Cache memory
How much is 1 Mega Byte memory equal to?
A. 1024 K Bytes B. 1000 K Bytes

D.1024 G Bytes

C. 1024 K Bits
Which material is used to make ' memory chips?
A. Iron ' B. Gold
C. Silver ~ D. Silicon
Which of the fol!;:wing 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

Ali Infoz 03101190027
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viii,

ix.

Q2.

.
2.

L.

iv.

S <

vii.

viii.

has the highest storage capacity.

ADVD B. Bluyay Disk
c. CD D. Zip disk
is a type of optical storage?
A. Hard disk B. Blu-ray Disk
C. Floppy disk D. Zip disk
" Which of the following is a sequential access storage device?
A. Magnetic disk ’ B. Blu-Ray disk
C. Magnetic tape g = D. Zip disk

Give short answers to the following questions.

What is computer memory?

Define bit, byte and memory word.

What is the importance of cache memory in a computer?
Give some uses of secondary memory.
What is the role of registers in computer?

Differentiate between DRAM and SRAM.

Give few characterictics of secondary storage devices.
Differentiate between the following.

a) Chip memory and Magnetic memory

b) Cache and Register

F,eﬁ Volatile and non-volatile memory
d) Magnetic tapes and Magnetic disks
e) EPROM and EEPROM .

7 ‘_—___rﬂ .I
'S /]
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Q3. Give detailed answers to the following questions.:

i.  Briefly explain the processor internal memory and its types. :

i. - Explain RAM and ROM along with their types in detail.

ii. ~Whatis meant by secondary storage devices also explain the difference
between Sequential access and Random access.” ‘

iv. ~Describe the following along with their advantages and disadvantages:
a) Magnetic tapes
b) Magnetic disks
c) Optical disks( CD, DVD, Blue Ray)

v. Describe the following chip Memories with their advantages and
disadvantages. ' '
a) Flash Memory
b) Memory Cards

Ali Infoz 03101190027
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Internal Buses).

v

registers.

explain instruction format. .
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P> After the completion of Unit-3,the Students will be able to:,
» define CPU and its components (ALU, CU, Registers, Cache and
describe the functions of general purpose and special purpose

explain system bus and its types.
define instruction and its types..

describe instruction cycle (Fetch, Decode and Execute).
describe CISC and RISC architecture.
differentiate between Intel and AMD processors.

rr*‘"'?i
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p 3.1 CPU (CENTRAL PROCESSING UNIT)

Central Processing Unit (CPU) is the integral part of any computer system. It is
the brain of computer system. Just like human brain which controls all the
activities of human body, the CPU controls all the operations of the computer.
CPU is connected to all parts of the Computer. CPU not only execute
instructions but also controls the storage of data, input output activities and
functions of different devices attached. CPU is also called microprocessor or
processor. ;

3.1.1 Basic Components of CPU

CPU consists of the following basic corﬁponents.
a. Arithmetic and Logic Unit (ALU)
b. Control Unit (CU)
c. Registers
d. Cache
e. Internal Buses

a. Arithmetic and Logic Unit (ALU)

Arithmetic Logic Unit is the main processing unit of CPU. It performs arithmetic
and logic operations on data. Arithmetic means addition, subtraction,
multiplication, division and logical operation is the comparison between two
data items. ALU processes the data and then gives back the results. The
results of an operation are stored in registers (tempbrary storage locations).
Now a days CPUs have more than one ALUs that can do the calculation
simultaneously in order to improve the efficiency of computer system.

b. Control Unit (CU)

Control Unit manages the functions performed by different parts of the
Computer. It coordinates and controls the overall computer system, just like the

r =)
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% executes the program instructions, controls

brain controls the human body. It
e input, informs_ALU for processing, arranges the storage and

directs the data to the output device. -

Control unit is responsible for directing the flow of instructions and data within
the CPU. It directs the operation of the other units by providing timing and
control signals. The control unit contains the necessary logic to interpret
instructions and to generate the signals necessary for the execution of those
instructions. The descriptive words “fetch" and "execute" are used to describe
the actions of the control unit. It fetches an instruction by seﬁding 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

contains different kinds.of registers
and is classified according to their

content or instructions- CPU
registers are divided into two main

types.
e General Purpose Registers

° Spec!a_nl I_:_’u_rpose Registers

A

R

: measured by the number of bits
they can hold, like 8-bits, 16 bits or ALU C%I;til;ol
a 32-bits register. Processor it Pt Controls and

|
V¥ Registers F

Workspace ;

==

A

RAM

ROM

Figure 3.1 CPU Reglsters

computer Sclence-X|

Unit- 3 Central Processing Unit

_ d. Cache Membry

It is the small amount of memory locdted between main memory and
processor. Cache memory is also known as high speed buffer or on chip
memory. The microprocessor stores a copy of most frequently used data and
instructions in the cache memory. The microprocessor when desires the data
it first looks in to the cache memory, if not found there then it will ask for 'lht;
same from the main memory. This will result in the better efficiency of the
microprocessor speed and its usage.

There are different levels of cache memory.

~Level 1 (L1) Cache memory resides inside the micrdprocassor and is very

fast from the other memories. Microprocessor first checks the Level 1 Cache
memory. Slhas:
Level 2 (L2) Cache memory lies just outside the microprocessor, it is slow as

.compared to Level 1 cache but fast from rest of the memories. If dam or

]

e [ A . e

instruction not found in Level 1 cache memory then microprocessor will look in

to Level 2 cache memory.
Now days modern microprocessor has Level 3 cache on the motherboard.

Figure 3.2 Cache memary

e. Internal Buses

Busis a subsystem that transfers data between computer components inside
@ computer. Internal bus connects all the components of computer to the

= ——— ———ne—
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internal bus enables communication between intemna

motherboard. An ‘
components such as & computer video card and memory.

Figure 3.3 Internal buses

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, Extended ISA, PCI-104) and serial buses are those thal
carry data in serial-bit form (PCI Express, SATA). The buses size in computers
are from 8-bits to 128 bits.

Registers are categorized into two types according to their purpose and

function.
« General Purpose Registers
« Special Purpose Registers

a. General Purpose Registers

General purpose registers are used to store data as well as addresses. They
are combined data and address registers. These registers are used for |

8- - SR A, &

Cr

arithmetic and data movement. Typically these registers are 8-32 bit registers
Following are the commonly used general purpose registers. ¥
i. Accumulator (AX)
ii. Data Register (DX)
iii. Base Register (BX)
iv. Counter Register (CX)

i. Accumulator (AX)

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
accumulator is initially set to zero, and then each number in tumn is added to
the value in the accumulator. It consists of two 8-bit registers (AH and AL)
which can be combined together and used as a one 16-bit register.

16-bit AX register

8-bit AH register | 8-bit AL register

ii. Base Register (BX)

The Base Register can perform arithmetic and data movement and it has
some special addressing abilities. BX register can hold a memory address that
points to another variable. It usually contains a data pointer. It consists of two

8-bit registers (BH and BL) which can be combined together and used as a
one 16-bit register.

16-bit BX register
8-bit BH register | 8-bit BL register
77
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iii. Counter Register (CX)

The Counter Régister acts as a counter for repeating or looping instructions
The instructions given are automatically repeated and will decrement the valyg
of CX and quits when it is equal to 0. It consists of two 8-bit registers (CH ang

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

16-bit CX register

8-bit CH register

8-bit CL register

iv. Data Register (DX)
Data Register has a épecial role in multiply and divide operations. It works like

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.
O SESOTIINY oo .. AR

16-bit DX register

8-bit DH register | 8-bit DL register

b. Special Purpose Registers
These registers hold the state of a program. They include program countef,

instruction register, memory address register and memory buffer registers:
These are used by control unit to control the operations of CPU and by the

_operating system programs to control the execution of the programs. Following .

are the special purpose registers,

2 e r———

-

N e

Computer Sc_innce-XI Unit- 3 Central Processing Unit

i. Instruction Register (IR)

Instruction register is a part of control unit, which stores the instructions
currently being executed. Each instruction to be executed is loaded into the
instruction register. It is also known as current instruction register (CIR)
because it holds the current instruction being executed.

ii. Memory Address Register (MAR)

Memory Address Register holds the memory address, the memory address
from which data will be provided to the CPU or will have the address to which

‘data will be sent and.then stored. It basically holds the memory location of

data that needs to be accessed. When reading from memory, the data
addressed by MAR is fed into the MDR (Memory Data Register) and then is
used by the CPU. When writing to memory, the CPU writes data from Data
Register to the memory location whose address is stored in MAR. So, in both
reading and writing, it is holding the address of the memory location where the

data is to be read or stored.

ili. Memory Buffer Register (MBR) — et w hann -

The Memory Buffer Register actually holds the contents of the memory which
are to be mo_ved from memory to other components or.from components to the
memory. In order to store a word it must be transferred to the MBR and then
from here it will go to the specific memory location. It works as a buffer

allowing the processor and memory units to act independently.

iv. Program Counter (PC)

Program Counter is also known as Instruction Pointer. It is a register in a
computer processor that contains the address (location) of the instruction

being executed at the current time. As each instruction gets fetched, the

Program counter increases its stored value by 1. After each instruction is
fetched, the program counter points to the next instruction in the sequence.

- ) _ ) 4
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3.1.3 Sysiem Bus

A bus is a data communication path over which information s tra_"E"er ed
byte or word at a time. System bus connects the central processing unit to
main memory on the motherboard. The majority of system buses are made up
of 50 to 100 distinct lines for communication. The system bus consists of three

types of buses.

a. Data Bus
b. Address Bus
c. 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. Itis
also used to transfer data between memory and /O devices during input
output operations. A typical data bus is 32-bits wide. This means that up to 32-
bits of data can travel through a data bus every second. New computers have

64-bit data buses and even more.

b. Address Bus
Address bus carries addresses not data. An 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 of
read from memory by the CPU or I/O sections, an address must be transmitted
to memory over the address bus. The number of lines 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.

—
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¢. Control Bus
The control bus is used by the CPU to direct and monitor the actions of the
other functional areas of the computer. It is used to transmit a variety of
individual signals (read, write, interrupt, acknowledge) necessary to control
and coordinate the operations of the computer. The size of control bus is from
8 to 16 bits.

Control Bus
' 1
Central Processing '
Unit Memory
Fs
Control
Bus

Input/OUtput

Figure 3.4 System Buses

P> 3.2 CPU OPERATIONS

A central processing unit (CPU) is the hardware within a computer system

.which cafries out the instructions of a computer program by performing the

basic arithmetical, logical, and input/output operations of the system. The
fundamental operation of most CPUs, regardless of the physical form they
have, is to execute a sequence of Ege_d instructions called a program. The
program is represented by a series of instructions that are kept in some kind of

7 (). \D 7
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computar memory. There are four steps that CPUs use in their oparationf

these are fetch decode. execute and store.

. «.] their tVDES
3.2.1 Instructions and their types

An instruction (or instruction code) is a group of bits that tells the computer to

perform a specific operation. Instruction is an elementary operation that the

processor can accomplish. Instructions are stored in the main memory, waiting
to be processed by the processor. An instruction has two fields:
« Operation code, which represents the action that the processor
. execute. '
« Operand code, which defines the parameters of the action. The
operand code depends on the operation. It can be data or a memory
address.

Operation code | Operand code

There are different types of instructions.
a. Data Transfer Instructions
b. Data F'roéessing Instructions
c. Program Contral Instructions

d. Miscellaneous Instructions -

a. Data Transfer Instructions

Most of the operations of the CPU are data transferring.{ These instnictidns are
used when the data needs to be moved from memory location to register.
These insfructions transfer data from one location in the computer to another

location without changing the data content. The most common 1ransfers are
between: '

e ..a-...—‘- 5
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e registers and memory,
o registers and I/O,
o regQisters to registers.

- Examples of some common data transfer instructions are MOV, LOAD and

STORE.

e MOVE (MOV) instruction transfers data from a memory location to a
register, register to memory and register to register. This is also used to

obtain the data to perform a computation on it later, or to store the result

of a computation.
Example: MOV A, B (Move the contents of register A to B)
o LOAD (LD) instruction loads particular register contents from memory.

Example: LD A (Load the data to register A from memory)

e STORE (STO) instruction stores information from register to memory
location.

b. Data Processing Instructions

These instructions are related to the arithmetic and logic oparatlons The

- arithmetic or logic operations are performed on the values of two registers and .

the result is also placed in a register. Data manipulation instructions can be
divided into three basic types, i.e. arithmetic, logical and shift instructions.

i«  Arithmetic Instructions

The four basic operations are ADD, SUB, MUL and DIV. An arithmetic

instruction may operate on fixed-point data, binary or decimal data. The other

possible operations include a variety of single—operand inslructions, for
example ABSOLUTE NEGATE, INCREMENT DECREMENT.

-, ) ) 41 “[‘
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The execution of arithmetic instructions requires bringing the operands in the
operational registers so that the data can be processed by ALU. Sych

functionality is implemented generally within instruction execution steps.

ii. Logical Instructions
" AND, OR, NOT, XOR operate on binary data stored in registers.

iii. Shift Instructions _
Shift operation is used for transfer of bits either to the left or to the right of an
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.

e The JMP instruction jumps to begin the execution at another
location.

. The’LOOPlinstruction is used when number of statements are to be
repeated.

3.2.2 Instruction Format

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

e Op-Code
_* Operand
Op-Code field of an instruction is a group of bits that define various processor
operations such as LOAD, STORE, ADD, and SHIFT to be performed on
some data stored in registers or memory.

' .. oA
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)

Operand address field can be data, or can refer to data — i.e. address of data,
or can be labels, which may be the address of an instruction to be executed

next.

Different instruction formats are used. A few of them are explained below.
o Zero-Address Instruction
e One-Address Instruction

¢ Two-Address Instruction

a. Zero Address Instruction

The Zero Address instruction format requires only op-code, having no operand
to work with. Example of the Zero Address instruction format is HALT, STOP,
which do not have any address.

Example: STOP

' b. One Address Instruction -
" One Address instruction format requires one op-code and one operand.

Example of the one address instruction format is LDA (Load Accumulator),

“JMP (Jump) etc. These instructions require one address to do the operation.
. Like JMP requires one address in order to jump to that specific address

location.
Disetvcsciimninuninnes F BN e smrinsinssmisaiesion 20 bits

L\ U ¢
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c. Two Address Instruction

Two Address instruction format requires one op-code and two operands,
Example of such instruction format is the MOV (Move), which moves data from

the memory location to the register and from register to the memory location,
. S S— 19, 207 eeremeine 31 bits

Op-Code Operand

Operand

Example: ADDA,B

" ey
-+

3.2.3 Instruction‘Cycle : 3

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 typicall'y four stages of an instruction Icy'cle that the CPU carries out:
a. Fetch the instruction from memory
b. Decode the instruction
c. Execute 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
The instruction decoder interprets the instruction. If the instruction has an

C:E:II""‘-T)U””-‘l::"':ir"nct?'xI Unit- 3 Central Processing Unit

required data is fetched from main memory to be processed and then placed
into data registers. During this phase the instruction inside the IR. (mstruehon
register) gets decoded.

¢. Execute the instruction

The CU passes the decoded information as a sequence of control signals to
the relevant function units of the CPU to perform the actions required by the
instruction such as reading values from registers, passing them to the ALU to
perform mathematical or logic functions on them, and writing the result back to

a register.
d. Store resulis

The result generated by the operation is stored in.the main memory, or sent to
an output device. But this condition is not aiways required.

e — ———

FEICH
Instruction

- EXECUTE - . DECODE -
instruction: instruction”

—

Figure 3.5 Instruction Cycle

3.2.4 CISC and RISC architecture

There are two major types of CPUs, which are classified according to the
instruction set philosophy adopted by their designers. They are:

a. CISC (complex instruction set computer)
b. RISC (Reduced instruction set computer)

indirect address, the effective address is read from main memory, and any _
— ) It" ‘ ALY e — __________,_.:_-__—-_—ﬂ[-*\"-;-___'_‘_‘—'——-—-—'—..i'_ —— YG,

U A I
a - g ' I . 1 - - %
i Z \ ) - L ) / I

\
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a. CISC (Complex Instruction Set Computer)
Complex Instruction Set Computer (CISC) is processor architecture. The
instructions which the processor could execute were built into the chip. In
common CISC chips are relatively slow per instruction. CISC have a large
amount 6f different and complex instructions. CISC architecture was a bit
complex because of the instructions uged at the hardware level. The more
complex the instruction set, the greater the overhead of decoding an
instruction. CISC emphasizes on hardware. Examples of CISC processors are

the Motorola 680:(0 families and Intel 486 and Pentium series.

b. RISC (Reduced Instruction Set Computer)

Reduced Instruction Set Computer (RISC) is a microprocessor architecture
that is designed to perform a smaller number of instructions. RISC architecture
was developed around mid 1980 as a reaction to the CISC chips. It is
designed to perform smaller number of instructions in order to operate on a
higher speed. RISC has limited and simple instruction set. The simplicity of
RISC allows more fréedom to choose how to use the space on a
microprocessor.

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, Sun SPARC and some mobiles. '

Intel and ANMD Processors

3.2.5

~ A processor controls every function in a computer. Intet and AMD (Advanced
Micro Devices) are the primary manufacturers of processors. They make

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

Il

—— _l__..__._\\f__,_(
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pifferent types of processors perform different functions at different speeds,
depending on what kind of system they run. Each type of processor has
different functionality, but similarities do exist among various types.

Both Intel and AMD make processors for a variety of systems. Intel makes the

Core, Pentium.and Celeron families of processors, matched by the Phenom,
Athlon and Sempron processors from AMD.

Difierence between Intel P4 and AMD Athlon Processors

Pentiuri 4: The Pentium 4 brand refers to Intel's line of central processing
units (CPUs) introduced in November 20, 2000. With Pentium 4, Intel
introduced a new processor architecture known as NetBurst which featured a
very deep instruction pipeline inat nelped thece processors to achieve very
high clock speeds (up to 3.8 GHz). The Pentium 4 line of processors contains
both 32 bit and €4 bit precessors. The typical speed of these processors
ranges from 400 MHz to 1066 MHz.

AMD Athlon: Athlon is the brand name applied to a series of x86-comratible
microprocessors designed and manufactured by Advanced Micro Devices
(AMD). The original Athlon (now callcd Athicn Classic) was the first seventh
generation x86 processor. Typical speed for these processors ranges from
1333 MHz to 2.33 GHz and their bus speed lies in between 100 and 200 MHz.
The original Athlon processors were 32 bit and the later Athlon64 and 64 bit

processors. —
Pentium 4 T Athlon
Clock Speeds (MHz) 1300 — 3800 1333 - 2333
Front Side Bus Speeds -
(MHz) 400 - 1066 100 - 200
Cache Size (KB) 256 — 2048 64 512
Bus Width (bits) 32,64 32, 64
\..""-"'-_‘:—"‘_“-—-——__; =
: | > 2 | ” ’ ‘l
| ] )
A i 1 }- 5 \J ¢
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s u M M AR i \ By Tho collEINEEp = Scia 8 colniar for repeating or looping instructions.
g ' ‘ o Data register has a special role in multiply and divide operations. It works
o Central processing unit (CPU) is the integral part of any computer system,\ like a buffer and holds anything that is copied from the memory ready for.
i the processor to use it. \

It is the brain of computer system. ,
Arithmetic logic unit is the main processing unit of CPU. It performs thg | o Special purpose registers are used to hold the state of a program. They
gmatia and loglooperations on (g include program counter, instruction register, memory address register and
Control unit manages the functio'n_s performed by cjifferent parts of the
computer. It coordinates and controls the computer system, just like the | .

.

memory buffer registers.
Instruction register is a part of control unit, which stores the instructions

i trols the human body.
e i currently being executed.

Registers are small memory devices available in the CPU. These are used
; Memory address register holds the memory address, the memory address

to store data temporarily.
from which data will be provided to the CPU or will have the address to

e Cache memory is the small amount of mémory located between main
. = which data will be sent and then stored.
memory and Processor. Cache memory is also known as high speed buffer
or on chip memory. - ‘ o Memory buffer register holds the contents of the memory which are to be
e Bus is a subsystem that transfers data between computer components | moved from memory to other components or from components to the
inside a computer. S | it
Program counter is also known as instruction pointer, it is a processor

General purpose registers are used to store data as well as addresses.
' ' register that holds either the address of the instruction being executed or

Accumulator is a enefal urpose register and Is used by CPU for )
g pUIp g y the address of the next instruction to be executed.

- performing arithmetic and logic operations and to hold the result of thoseé _
\* Data bus is the bidirectional bus. It can communicate in two ways, but in

operaﬂons |
_ . onedirection at a time.

The base register can perform arithmetic and data movement and it has |
* Address bus carries addresses not data.

some special addressing abilities. -
(@J0 N\ e
f)* a ) ) -/
\J LT
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The control bus is used by the CPU to direct and monitor the actions of "1“ |

other functional areas of the computer.

Unit- 3 Central Processing Unit

—— —

__EXERCISE )

An instruction (or instruction code) Is a group of bits that tells the Computa\ Q1. Select the best choice for the following MCQs.

to perform a specific operation. \ i

An instruction format defines the layout of the bits of an instruction. Ap {
instruction format must include an op-code (operation-code) and zero or

more operands. _ i

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

Complex Instruction Set Computer (CISC) is processor architecture. i,

Reduced Instruction Set Computer (RISC) is a microprocessor that is

designed to perform a smaller number of types of computer instructions. iv.

Vi,

sl \|i |fOZ 6?1&190027
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Which of the following performs the arithmetic and logic operations on
data?

A. ALU B. Control unit

~ C.Bus D. Memory unit’

coordinates and controls the computer system, just
like the brain controls the human body.

A. Bus _ B. Control unit

C. Output unit D. Register

Where are the logical operations perforrhed in the CPU?
A.CU | ' B. Register

C. ALU D. Memory

is a small memory device available in the CPU to store
data temporarily. ‘

A.CU ; B. Register

C.ALU D. Memory ,

: is the small amount of memory located between
main memory and Processor.

A. RAM ' B. ROM

C. Cache D. PROM

Which of the following cache memories resides inside the
microprocessor and is very fast from the other memories?

A. L1 cache B. L2 cache

C. L3 cache D. L4 cache

e Tep—
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» identify expansion cards (sound, Video, Modem and Network).

.
r

P> After the complétlon of Unit - 4, the Students will be able to:

differanliate between CPU and system unit,

identify computer casing and its types.

explore the system unit:

- Pov:fer Supply

« Motherboard with its various parts

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

describe memory chips (SIMM, DIMM, SDRAM and DDR).

: L"_En!_pgtor_Sclencc-Xl —_—— Unit- 4 inside System Unit

» 4.1 COMPUTER CASING/SYSTEM UNIT

It is a rectangular box (casing) with many components that make the anti're
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.

4.1.1 _GPU 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.

Figure 4.1 CPU

All Infoz 0351190027
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System Unit

Monitor

Mouse

Kayhoérd

Figure 4.2 System Unit with other Important components

4.1.2 Computer Casings

A computer case also. known as computer chassis, cabinet, box, tower,
enclosure, housing, system unit or simply case is the enclosure that contains
most of the components of computer system. Cases are usually constructed
from steel or aluminum. Plastic ar}d other materials such as wood or Lego are
also used. ;

Types of Computer Casings

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

a. Desktop Casing

- Desktop casing is the’old type of casing which is designed to keep on the desk
and usually monitor is placed over it. Figure 4.3 a. '

A2

Y

COmputer_ﬁcience-x|

— Unit- 4 inside System Unit

p. Tower Casing

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

Figure 4.3 a. Desktop Casing

v

Flgure 4.3 b. Tower Casing

|4.1.3  Exploring the System Unit '
ISystem unit contains the following two main parts.
a. Power Supply '

b. Motherboard

a. Power Supply

. A power supply unit is the component that supplies power to the other
components of a computer s.yétem. 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
regulated with some accuracy to provide stable operation of the computer.
_COmleter power supplies may have short circuit protection, overpower
(overload) protection, over voltage protection, under voltage protection, over
current protection, and over temperature protection. Today most power
supplies follow Advance Technology Extended (ATX) standard.

.
)

\ D) 7
\J £
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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 throu‘g'h pre-drilled holes. Several different types of
chips (e.g., CPU and memory chips) can be found on the motherboard. The
motherboard alse 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 modérn motherboard may include the

following:

¢ One or more slots for CPU
¢ Slots for main memory

o Integrated Graphics Cards : :

« PCI Slots :

¢ PCI Express Slots

o |DE Connector ( forHard Disk, CD Drive)

e SATA Connector

e Connecters for peripheral devices (mouse, keyboard, speaker, Mic etc)

F’

_“"\J

%—-
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Northbridge (with hontsink) Southbridge

PCI Slot (x5)

20-pln ATX Powar
Connoctor

CPU Fan &
HeatsInk

Mounting
Points Connectors For
Intagratoed Parl
CPU Sockot . g

Figure 4.5 A Motherboard
Some important components on motherboard

1. Basic Inpil Quiput System (BIOS)

Basic Input Output System (BIOS) also known as the System BIOS or simply
BIOS is the firmware built into the computer system. Firmware is a fixed,
usually small program that controls various electronic devices. BIOS s 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 OS, 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

* Enable or disable system components

* Select bootable device sequence

* Set password for system and user Iogin

y
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Many PC. manufacturers todaﬁ use flash-memory cards to hold BIOS

information. This allows users to update the BIOS version on computers after |
a vendor releases an update. This system was designed to solve problems |

with the original BIOS or to add new functionality. |

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

Common computer ports include:
o Serial Ports .
o Parallel Port
o PS/2 Mouse Port
e PS/2 Keyboard Port
o VGA Port
e USB (Universal Serial Bus)
o Ethernet LAN Port
¢ Audio Ports

PS/2 Mouse Port

USB Porls

Serial Port
—DParallet Port

VGA Port

“Fthernet LAN Port

Audio Out Jack
Microphone Jack
Line in Jack

iy
l

computer Science-XI
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3, Expansion Slots

These -are openings or sockets in a ¢

poard or expansion card can be inse:gprée;;;o;z:b?;:dt'Whe“'a s
computer. Nearly all computers contain expansion slots Thecc;0ﬂ§|ille§ T
into the expansion slots are called expansijon boards c;ards a?c[ic?s st
ons. The common standard of expansion slots inclutlies AG;P Pgllsaﬁ; a:g;

Express-

RIS

103
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i.. Accelerated Graphics Port (AGP)

The Accelerated Graphics Port (AGP) is a high-speed point-lo-point channel
(pathway), primarily used for 3D computer graphics. The AGP enable
computer to have a dedicated way to communicate with the graphics card, as
compared to Peripheral Component interconnect (PCl). 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. Peripheral Component Interconnect (PCI)

The Peripheral Component Interconnect (PCI) is a computer bus (an electric
pathway) 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 computers include networks cards,
sound 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 developed by Intel, Dell, IBM
and HP in 2004 to replace older PCI and AGP standards. PCle preserves
compatibility with PCI. PCle has many improvements over conventional PCl,
which includes more bandwidth (6400MB/s whereas PCl has 133MB/s and
AGP has 2100MB/s), maximum system bus throughput, good error detection
and reporting mechanism and hot plugging. It is the latest standard expansion
slot used in micro and laptop computers. PCle also supports latest sound
cards, TV tuner cards, Fire-wire cards, etc.

computer Science-XI

= . Unit- 4 inside System Unit

|

4. Ribbon Cable

A ribbon cable also known as multi-wire planar cable is a cable with ma y
n

conducting wires running parallel to each other on the same fiat plane. As a
result the cable is wide and flat as ribbon. Ribbon cables are usualiy 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

c. FDCable

i. IDE Cable

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
de\{eloped by Western Digital. Original IDE was designed only fer 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. ;

& 11
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computers. SATA drives communicate with high speed. These cables trangfe;
data at high rates (from 1.5 to 6 gigabytes per second). SATA1, SATA2 ay
SATA3 interfaces provide communications at rates of 1.5 GB/Sec, 3 GB/Se;

and 6 GB/Sec respectively.

ory Slots 2
Memory 2 e FiSTars. 0

— Computer Sclence-XI s kodocint, o ifnlt .compﬂter Science-X! — Unit- 4 inside System Unit
B g - - I 5- Memory SIois : ‘I’:.' i
ii. SATA Cable _ A computer memory slot is a socket or opening in computer main board in gl
SATA (Serial Advanced Technology Attachment) is a new technology cable {5, which the main memory is installed. The number and type of memory slots .’
connecting storage drives to computer. It was designed to replace IDE py varies from motherboard to motherboard, but at least two siots oyt |
interface: SATA bus interface is used in all the modern laptop and deskiop o every mothgrboard. |
t I~
|
|
f

' : ' ' Figure 4.11 Memory Slots

Figure 4.9 SATA Cables i -
: 6. Disk Controller .

iii. FD Cable o : )

FD (FI Disk) cabl 4 in K t to connect floppy crives fo the - Disk controller is the circuit which enables the CPU to communicate with disk i
o isk) cable was used in the past to ¢ ] 3 . . . 4

molherbz?;d Floppy drivesaalost obZolete nowadays. Due 1o this reasor drives like hard disk and compact disk. Old disk controllers were implemented .
D) cabie s 116 iate tkac WDt FiotsoomlET: on a separate controller card. Modern disk controllers are integrated into the f
' | ! disk drive itself. For example, EIDE and SATA hard drives have their disk |
N |

'oontrqller 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
Figure 4.10 FD Cable :93l Inside the system unit. The objective of cooling is to maintain an optimal

- ‘ Perating temperature and this can be achieved through the introduction of .

. - Al Infoz 03101190027
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pata bus connacts the CPU, memory and the otpor

motherboard.
Address bus connects the CPU and RAM.

control bus is used to send control signals to different components of the
computer system. |

____ N 4.2 PORTS AND SLOTSON . |
s HaatSlnk_“ } 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
a'n opening for circuit boards.

heat sinks and fans. If the temperature inside the system unit reacheg i N ey
certain point, it can damage the parts. A fan is fixed on top of {p,
miicroprocessor to cool it down. Heat sinks are also used to dissipate heal frop
the surface area of the motherboard. Many computers are designed to {yp,

themselves off if the temperature exceeds certain level.

Exhaust Fans

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

b. Parallel Ports

¢ PS/2 Port

d. USB Port

e Fjre Wire Port

Figure 4.12 Cooling System
8. Computer Bus

a. Serial Ports
f’*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
ypes 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
Yansmit conrol signals. These.ports, are called COM1, COM2 and COM3.
hese ports have been replaced with USB ports in modemn computers.

Computer Bus is an electrical pathway or channel though which the processor
communicates with internal and external device attached 1o the computer. BUS
transfers data and instruction from and to processor from various devices. I
‘connects all internal components to the main memory and Central Processing
Unit (CPU). The size of the computer bus is important because it determines
that how much data can be transferred at a time. Its speed Is measured In thé
MHz and GHz.

The three types of computer buses are:

—
- r ———————————————— e
=l
Z g . -
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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 several wires at

a time. These ports have 25 pins in which 8 pins transmit one byte of .

information and the others are used for transmitting control signals. Parallel
ports are named as LPT1, LPT2 and LPT3. In today's modern computers

parallel ports have been replaced with USB ports. :

———r re— .-_ _.-“_. -ﬂ "
TR e el et AL

Figure 4.14 Parallel Port

c. PS/2 Pori _
The PS/2 connectors are used for connecting keyboard and mouse to a IBM
compatible personal cofnputer. lts name comes from the IBM Personal
System/s series of personal computers which were introduced in 1987. The
PS/2 mouse connector replaced the older serial mouse connector, while PS/2

U

r uter sclence-X! ——
keYbaard connector replaced the larger keyboarg connector used in th i
oG/AT design: " |
'|

o purple PS/2 connector is used for keyboard angd green is used for m
‘ ouse.

Figure 4.15 P5/2 Ports

d. USB Port -
UsB (Universal Serial Bus) is a serial port which provides a fast serial
ransmission between devices and computers. It is the most commonly LIBL:::I
ort 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-pla
ports, Plug-and-play ports automatically detect and determine what typz o); | |
device is attached to the computer. When a computer detecfs a plug-and-play
device it automatically installs the driver for it or prompts the user to install it
USB has replaced old serial and parallel ports in computer systems. .

3 i Figure _4.1‘-6 UéB Port
8. Fire wire Port

Fug;‘.-.mm_— : : ) '

.~ ""els a high speed port which is used to connect video devices such as

Video Ca
a s;"erfls. Camcorders, etc. to the computer system. Fire wire port has
> PIns. In a six pin connection, 2 extra pins are used to provide

‘T ' : i
._J | B —
+ |
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electric power. Laptop computers have 4-pin fire wire port because they do oy
provide electric power fo devices connected to it.

Figure 4.17 Fire wire Porls

'4.2.2 Types of Expansion Cards

Expansion cards are circuit boards which are inserted into expansion slots on
the moth~ *nard. These cards provide new enhancements to the computer
systcin such as suind, video, Internet access and network access.
Four common iype= 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.

T

— _______._‘Q\\//_,__-g..-"; —

=" A S
| _ -

F
cgmputer Science-XI

: _Uiﬂt- 4 inside Systom Unit

Flgure 4,18 Sound Card

p. Video Card '
A video card also known as video adapter, graphics accelerator card displa
card or graphics card is an expansion card whose function is to g;enerm:
output images to a display unit. Some cards contain dual GPUs for additional
performance. Because graphics cards work hard they generate heat. For this
reason most high-performance video cards utilize built-in fans or heat sinks to
pull heat away from the GPU.

Figure 4.19 Video Card

¢. Modem Card
Th_e term modem is derived from modulator and demodulator. The main
PUpose 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, : g

LAli Infoz 031190027
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Figure 4.20 MQDEM Card

d. Network Interface Card (NIC)

A network interface card also known as network interface controller, network

adapter and LAN adapter is computer hardware component that connect a
computer to a computer network. Usually NIC is installed as expansion card in
the expansion slot, but most modern computers have built-in network interface

cards on e motherboard.

Figure 4.21 NIC

4.2.3 Memory Chips

~ Memory chips are integrated circuits that can either temporarily or permanently

store data and code for processing. RAM chips (SIMM, DIMM, SDRAM, and

* DDR-SDRAM) are the computer's temporary workspace, while flash. memory

chips are permanent. BOM and PROM chips can never be changed, while
EPROMs and EEPROMs can be modified.

..
-‘
. - -

Computer Science-XI
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The following areé seme cormman types of memory chips.
a. Single In-line Memory Module (StMm)

A SIMM or single in-line memory module is type of RAM used -in. the
computers from the early 1980s to the late 1990s. SIMMs were introduced in
wwo flavors, 30 pin and 72 pin. 30-pin SIMMs provides 9 bits of data and was
used in 286, 386, 486 models of computers and in some Macintosh models.
The second variant, 72 pins SIMMs provides 32 bits of data and was used in
486, Pentium, Pentium Pro and even some Pentium Il systems. SIMMs_had

storage capacity ranging from 56KB to 32MB.

Figure 4.22 SIMMS

b. Dual In-line Memory Module (DIMM)
DIMM (Dual in-line memory module) resides on a computer's motherboard. It
is the upgraded form of SIMM. It has more storage capacity and operates at
fasler 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 memory 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.

Figure 4.23 A DIMM

———/¥ _1-— — —
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c. Synchronous Dynamic Random Access Memory

(SDRAM) _
SDRAM also known as single data rate (SDR) SDRAM, is dynamic random
access memory (DRAM). SDRAM is a high speed semiconductor memory. It is
an improved form of the older DRAM (Dynamic Random Acpess Merlnory)‘
SDRAM operates synchronously, which means that it operates in sync with the
system data bus. Therefore, it can operate at much greater speeds than non-
synchronous RAM. SDRAM transmits data at the same clock speed as the
CPU's internal clock, allowing for faster and more efficient data transfer.
SDRAM is commonly used in modern compulers and new generations like
DDR (also known as DDR1), DDR2 and DDR3 are available in the market.

CITIHTITIITAGATTI DRI serYi T a1

Figure 4.24 SDRAM
d. Double Data Rate Synchronous Random Access Memory
(DDR SDRAM)
DDR SDRAM is type of SDRAM. The name “double data rate” refers to the
fact that a DDR SDRAM can achicves nearly twice the bandw.dth of a single
data rate (SDR) SDRAM running at the same speed. It is improved SDRAM
which allows a computer to transfer data at twice the speed. It has improved
memory clock speed as compared to simple SDRAM. It reads or writes two
consecutive words per clock cycle.

~suter Science-XI
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SUMMARY

The System Unit is core of a computer system. Usually it is a reclangular
box with many electronic components that make the entire system.

A compuler case also known as computer chassis, cabinet, box, lower
enclosure, heusing, system unit or Simply cace is tha enclosure that
conlains most of the components of ramn:j1a- cystem,.

A power supply unit is the component that supplies power 1o 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 Output System (BIOS) also known as the System BIOS or
simply BIOS is the firmware built into the computer system.
A port is a piece of equipment to which a plug or cable is connected.

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

circuit board or expansion card can be inserted lo add new funclionalities
to the computer.

The Accelerated Graphics Port (AGP) is a high-spead point-to-point
channel (pathway), primarily used for 3D computer graphics.

The Peripheral Component Interconnact (PCI) is a computer bus (an
electric Pathway) for attaching hardware device in a computer,

A ribbon cable also known as multi-wire planar cable is a cable with many
eonducting wiras running parallel to each other on the same flat plane.

90027
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SATA (Serial Advanced Technology Attachment) is a new technology cab X

for connecting storage drives to computer.

display card or graphics card is an expansion card who
generate output images to a display uni. .Whose function |s {

A computer memory slot is a socket or o ening in computer ma : .
P y pening puter main board in | . A network interface card also known as ne!work' TR
nterface controller,

which the main memory chip is installed. X E‘ ;
; PRe network adapter and LAN adapter is computer hardware compg
connect a computer to a computer network. ponent that

Disk controller is the circuit which enables the CPU to communicate with

disk drives. ‘ l
. ; « Memory chips are integrated circuits that can either-temporarily
. or

Cooling system is used to maintain proper temperature inside the system permanently store data and code for processing

-~ unit. “ ' "N
. | | ' + A SIMM or single in-line memory module is type of RAM.

o Computer Bus is an electrical pathway or channel through which the i :
. + DIMM (Dual in-line memory module) is the upgraded form of SIMM |

‘ processor communicates with internal and external devices attached to the )
computer. * SDRAM (Single Data rate RAM) is a high speed semiconductor memory.

~» DDR SDRAM (Double Data rate SDRAM) is twice the bandwidth of a single

A serial port is a serial, communication interface through which information
] data rate (SDR) SDRAM. .

transfers in or out one bit at a time.

o - A parallel port is a parallel communication interface.

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

Fire wire is a high speed port which is used to connect vrdgo devices such

as video Cameras, Camcorders. to the computer system.

Sound card also known as an audio card, Is an internal expansion card that

itates the Input and output of audio signals to and from a computer.

facil
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( EXERCISE

_gelect the best choice for the following MCQs.
changes altenating current (AC) to low-voltage direy viil.
current (DC) to operate the processor and peripheral devices. |
A. Motherboard B. Power Supply |
C. Output Unit D. Register %
Which of the following is the firmware built into the computer system? | ix.
A. Slot B. RAM
C. Port D. BIOS
are openings or sockets in a computer motherboard |
where a circuit board or expansion card can be inserted to add new , X
functionalities to the computer. '
‘A.BIOS B. Ports
C. Power Supplies D. Expansion Slots
Which of the following port is a high-speed point-to-point chann
(pathway), primarily used for 3D computer graphics? I.i Q2
A. AGP B. PCI | !
C.PCle D.ISA . ;
. _ is a new technology cable for conhecfing storage l||:
drives to computer. E.
A.IDE B. PCle j =
C.FD D.SATA - j ¥
Which of the following is the fastest slot? VI]
‘;' ‘:’2': B. PCI ‘:'h
prian D. ISA ;

computer Science-Xl

A. Video Card
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is the circuit which enables
communicate with disk drives.

A. Memory
C.Bus

the CPU to

B. Disk controller
D. Port

is the most commonly used port in modem computers
for connecting a large-variety of devices to the computer.

A.USB B. PS/2
C. Fire wire D. LPT1 g

Which of the following cards facilitates the input and output of audio
signals to and from a computer? :

————

B: Modem Card

C. Sound card D. Network Interface Card

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-line memory module

. Give short answers to the following questions.

Differentiate between CPU and System unit.
Define two main types of computer casings.

.. List different parts of a motherboard.

What is role of BIOS in computer system?
Differentiate between a port and a slot.

Name different types of data cables with their purpose of use.

. Why cooling system is important for a computer?

Differentiate between SIMM and DIMM.

\) 7
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Q3. Give detailed answers to the following questions. | | . .
I Discuss different types of expansion cards. _ | ¢ B R S
What Is port? Explain different types of ports in computers 1 JINE > C C [i[ Rf [ \f [ C; /. ‘1_ [C[\{ |

rent types of ribbon cables. . | .
lil, Explain different types of ribbon _ .1.. [s [\I:E {_\CTCCCE:&:

lv. Discuss different types of memory chips.
r @  What is Bus? Explain different types of buses in computers.
vl. Write note on SDRAM and DDR SDRAM.

| 2 After the completion of Unit -5, the Students will be T td:’

» .eprain basic network components (Sender, Receiver and Medium).
explain modes of communication (simplex; half-duplex and full-duplex).
 describe communication media (Guided and Un-guided). 4 |
explain communication devices (Switch, Router and Gateway). '
explain network architecture (Client,‘ Server and Peer-to-Peer).
explain network types (LAN, MAN, WAN and VPN).

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

identify the purpose of communication standards.

understand OSI Model and concepts of its layers.

provide examples of protocols and devices at each layer of OSI Model.

(:::mbte TCP/IP protocol suite used for communication over the.
me .

Compare the TCP suite with OSI Model:
differentiate between circuit switching and paCREt switching.
clei‘t:rfbes IP addressing schemes (Classes, Masks and Subnets).

* | | LZAll Infoz 05101190027 >
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» 5.1 COMPUTER NETWORK

A network is a collebtion of computers or nodes that communicate with each
other on a shared network medium. A computer ne_twork is a collection of twg
or more connected computers to share the resources and data. When thesg
computers are joined in a network, people can share different files and devices
such as modems, printers and tape drives. A typical computer network is
shown in Figure 5.1.

Unit- 5 Network Communication and Prtogols

e

Server . hub or switch

_ Workstation
Wireless Access Point (WAP) ; h
‘m\ b il
Workstation
laptop

Figure 5.1 Computer Network
51.1 Basic Data Communication Components

The data communication is the movement or transmission of data between o
devices or computers. OR, it is the transfer of data between two points either
in analog or digital form via a communication medium. ;

A data communication system consists of five basic components.

a. Sender
b. Message
c. Medium )
d. Protocol
e. Receiver
r!
B , 1 )
A ;

computer Science-X! - Unit-

5 Ne
twork Communicatiun and Prtocols

ﬂMessage }. .
" Medium o~ 7 .

Sender :

Receiver
Set of E le)
Rules | £ Set of
— | Rules

‘— Protocol J

Figure 5.2 Basic Network components

a. Sender

gender or Transmitter is a device that sends the message. It may be a
computer, workstation, telephone handset or video camera. The transmitter
convqns 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. Henc; the
.sender (TV broadcast station) must translate the information signal to be sent
info the appropriate frequency range that matches the frequency assigned to
thle sender. Thus the signals transmitted by multiple channels do not interfere
with another. ' |

b. Message
Me i ;
nu;zage l_s the data or information that is to be transmitted. Message can be
er, video, text or any combination of these.

C. Medium

Mediy , ; : .
deslln::i is the physical path that message uses to travel from source to
oven caon' It can be fiber optic cable, coaxial cables, twisted pair cable and

N be wireless media. .Medium is also called a channel. Telephone

=
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system, Internet, and many other electronic systems use wires. Television apg
radio can use electromagnetic radiations (wireless medium).

d. Receiver
Receiver is the device which receives transmitted- message. It can be 3

computer, workstation, telephone handset or television set.

The data received from the transmission medium may not be in proper form to
be accepted to the receiver and it must be converted to appropriate fom
before it is received. There are five receiving steps in the process of
communication: i.e. Receive, Understand, Accept, Use, and Give a Feedback,
Without: these steps communication process may not be completed and

successful.

e. Protocol
A protocol is a set of rules that governs data communications. It represents an
agreement between the communicating devices. Without a protocol, two
devices connected may not able to communicate with each other.

&4 9

oA 1
oJe il nie

Modes of Commutiication

L

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

t)ransmitted from one place to another. Following are the different categories of
data transmission modes which are:

a. Simplex, half-duplex and full-duplex

b. Synchronous and Asynchronous
Simplex, half-duplex and full-duplex

i. Simplex mode

ace in only one direction. In this
t receive or it can only receivé
onal, for

In Simplex mode, the communication takes pl

mode, a node can only send data and canno
In this mode communication is uni-directi

==,

data but cannot send.

'Y

sclence-XI_ Unit- 5 Network co

computer.

_ le communication from a central compy —
: 4 er to a d ;

ommunication can only take place in one direction ang ituig]b fermmgl. The

o receiver 10 send data back. Another example of sim lnot possible for

would be data being sent to an electronic notice board sych F;:’:htrans)emISSion

ose found in

rain stations and airports.

Mmunication ang Priocols

c

.
-
One direction
only

3 ; . Figure 5.3 Simplex Mode i ©
iI. Half-Duplex mode g

In half-duplex mode, each station can both transmit and receive data, but not
al the same time. Each end of the communications link acts as sen,der and
receiver. An axample 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
Full-Duplex mode

In fy ;
uf{g;dupiex mode, both stations can send and receive the data
o eously, for example two or more computers connected to a network

Such as a switch that provides full duplex activity. It is the fastest bi-

hal mode of communication. The full-duplex mode is like a two way ' s b

)7
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- synchronized clock is required to schedule the transmission of information.

— "
street, with traffic flowing in both directions at the same time. In full-dupley

mode, signals going in one direction share the capacity bandwidth of e
medium with signals going in the other direction. This sharing can occur in twg
ways, either the link must contain two physically separate transmission paths,
one for sending and the other for receiving; or the capacity of the channe| jg
divided between signals traveling in both directions. ’

One common example of full-duplex communication is the telephone network,
When two people are communicating by a telephone line, both can talk ang
listen at the same time. :

™

Both directions at
the same time

Figure 5.5 Full-duplex Mode

b. Synchronous and Asynchronous

Another way of classifying data communications flow is as synchronous of
asynchronous. '

svnchronous Transmission

In synchronous transmission, large volumes of information can be transmitted
at a time. In this type of transmission, data is transmitted block-by—biock or
word-by-word simultaneously. Each block may contain several bytes of data.
In synchronous transmission, a special communication device known a5

With synchronous transmission, large blocks of bytes are transmil’t_ed'alt
regular intervals without any start/stop signals. Synchronous transmission
requires that both the sending and receiving devices be synchronized beft:lfe
data is transmitted. Synchronous transmission requires more expensive

—
y
Ho

computer science-XI
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equipment but provides greater speed and accuracy than g
ransmission- This Itype of transmission is appropriate for com stynchronous.
matneed to transmit great quantities of data quickly. Puter systems -

Direction of flgw

mtoonu[lullonl||||ouo||||m||l$nuo|ou00l||o

Figure 5.6 Synchronous Transmission

ji. Asynchronous Transmission

In asynchronous .lran.smission, data is transmitted one byte at a time'. This
type of transmission is most commonly used by microco]‘nputers. The data is
transmitted ~ character-by-character.  In  asynchronous transmission,
transmission does not occur at predetermined or regular intervals (i.e., not
synchronized). A sending device can transmit bytes at any time, and the
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 byfe. An addiﬁo_nal
bit called a parity bit is sometimes included at the end of each byte to allow for
error checking. Asynchronous transmission usually involves communications -
inwhich 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.

. Direction of flow

>

Stop bit Stop bit

Data

Jiitrionifo
1 |1n|u|||o|f

Gaps between
data units

Figure 5.7 Asynchronous Transmission
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5.1.3 Communication Media

Communication media are the links that provide paths for communicating
devices. It is an important part of communication model. Transmission medium
should provide communication with good quality.

Communication media can be classified into two main types.

a. Guided Communication Media
b. Unguided Communication Media

a. Guided Communication Media

Guided media are the physical links in which signals are confined along a
narrow path. These are also called bounded media. Three common types of
bounded media are:

i. Twisted Pair Cable
ii. Coaxial Cable
iii. Fiber Optic Cable
i. Twisted Pair Cable
Twisted Pair Cable is formed of two insulated copper wires twisted together.

The wires are twisted with each other to minimize interference from other
twisted pairs cable. Twisted wire pairs have fewer bandwidths than coaxial

cable or optical fiber cable.
There 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, flexible,
and light, thus making it very easy to work with. The quality of UTP may vary

from telephone-grade wire to extremely high-speed cable. The cable has four

pairs of wires inside the jacket. The unshielded twisted pair provides @
bandwidth of 100 Kbps (Cat 1) to 1000 Mbps (Cat 7).The standard connector
for unshielded twisted pair cabling is an RJ-45 connector.

:‘——-"'M—_r =8
3 INnfoz ﬂ
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ghlelded Twisted Pair (STP) Cable

The difference between thfa UTP and STP is that th
wrapped to protect thel wire from interference, g
extend the maximum distance of the cables, Data
155 Mbps. It costs more than UTP.

Conductor

lnsula‘llon )

"

e STP uses metallic shield

rate of STP is from 16 to

Cable Jacket

Cable Jacket Conductor Msulation

L\

Overall
Draln Wire Foll Shield

Fgure 5.8 (a) Unshielded Twisted Palr Cable Flgure 5.8 (b) Shielded Twisted Palr Cable

il : Coaxial Cable (Coax)

A Coaxial Cable (Coax) has a central core conductor of solid or stra'nded wire
(usually 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 complete the circuit and shield
against noise. This outer conductor is also enclosed in an ihsuléﬁng sheath, -
and the whole cable is protected byﬁ 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.

Bralded shleld
\

Foll shleld
Center Conductor

Outer Jacket blafectrlc

Flgure 5.9 Coaxlal Cable

ielded cables ¢an help to

\ D 7
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iii. Optical Fiber Cable

An optical fiber consists of a very narrow strand or fiber of glass called thg
core. The core is surrounded by a concentric layer of glass called Cladding,
The cladding is covered by a protective coating of plastic jacket. It transmits
signals in the form of light rather than electronic signals. This eliminates the
problem of electrical interference. The Fiber optic uses total internal reflection
to guide light signals through a channel. A glass or plastic core is surrounded
by a cladding of less dense glass or plastic. The difference in the density of the
two materials causes the beam of light moving through the core. No light
escapes the glass core because of this reflective cladding.

The fiber-optic cable is becoming more popular. Now a days, telephone,
Internet and television companies are replacing their existing cables with fiber
optic cables. Fiber optic cable has bandwidth more than 2 Gbps (Gigabytes

per Second).
Cladding

Core

el

Figure 5.10 (b) Fiber Optic Mechanism

-)

—

nputer Science-=al = Jti-

e ————
mCommunication Media il

Unguided media also called Wireless media trans
hysical conductor between the two devices

y F
:::’m';“ y broadcast through the air and thus are

fhe device capable of receiving them.
The common!y used wirgless transmission media are:
| Radiowaves .
. Micro waves
ji. Infrared waves

Ports signals without using
Communicating. Signals are
available to anyone who has

i, RADIC WAVES

Radlo wave distributes radio signals through the air over long dlstances such
as between cities, regions, and countries, and short distances such as within \
an office or home. Radio waves are normally multi-directional. When an

antenna transmits radio waves, they are propagated in all directions. The
mult-directional characteristics of radio waves make them useful for
multicasting, in which there is one sender but many receivers. It has frequency ;
between 10 KHz to 1 GHz. Our AM and FM radio stations, cordless phones |

and televisions are examples of multicasting. ; |

Figure 5.11 Radio wave Transmisslon
. MICRO wavEs
Mcro wave 1s a wireless transmission technology that travels at high
equency than radio waves and provides high throughput as a wireless
"éMork media. Micro wave transmission requires the sender to be in line of

ﬁuh

!
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sight of the receiver. Electronic waves with frequencies between 1 GHz to 3
GHz are normally called microwaves. Micro waves are used to.transmj
wireless signals across a few miles. Unlike radio waves, microwaves are
unidirectional, in which the sending and receiving antennas need to be
aligned. Microwave stations or anternas are usually installed on the high
towers or buildings. Microwaves propagation is line-of-sight therefore towersg
with mounted antennas need to be in dirgct sight of each other. Mobile

~ telephone companies use microwave technology.

Microwave Link

RANGE:

-
=]

Transmit

@—— Closest potential rofle

7.

Eieanai and fo the line of sight pa

Transmit Cable

=

Transmitter ' * Recelver

. Figure 5.12 Microwave transmisslon

~ For long distance communication Satellite Microwave technology is used. A

communications satellite is a device that receives microwave signals from an
earth-based station, amplifies the signals, and broadcasts the signals back
over a wide area to any number of earth-based stations. Satellite micro wave
transmission is used to transmit signals throughout the world. '

¢

Infrared is a short-distance wireless transmission medium that sends signals
using infrared light waves. Infrared frequencies are just below visible light.
These high frequencies allow high speed data transmission. This technology is
similar to the use of a remote control for a TV. Infrared transmission can be
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-

drectionally. Infrared adapters are installed in many Iaptops handheld .
personal devices and moblle phones.

Figure 5.14 Infrared
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Scanned with CamScanner

computer SIS __”5”‘”‘"‘& \ !
|
|
Figure 5.13 Satellite Transmission System
jii.  Infrared

01190027



Unit- 5 Network Communication and Prtocols

e —

Computer Sclence-XI -

51.4 COmmunicati_on Devices

Communication devices are used for communication between the computers
or other devices. The following are some important communication devices,

a. Switch

b. Router

c. Gateway

a. Switch '
A network switch or hub is a device that connects network nodes to a central
location. Switch is also called layer 2 device because it operates on OS| data
link layer. Switch does not generally encompass unintelligent de\{ice such as
hubs and repeaters. Network switches appear nearly identical to network hubs
but a switch generally contains more inteligence than a hub because it
maintains MAC table. Unlike hubs, network switches are capable of inspecting
data packets as they are received determining the source and destination
device of each packet and forwarding them.

Router

Switch

Hub

Clients Clients

Figure 5.15 Communicatlon Devices -

)
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Rouler is a device tl?at florwa:frds data packets across diffe
aler performs traffic directing functions on the Interne
i [0CesSor controlled device that is connected to iwo o
(i orent ne!WOI'!(S- When a data packet comes in, the router reads the '
destination address in the packet. Using information in its routing table it l‘
iects the packet to the next network. A data packet is typically passed from '

node to node until it reaches the destination. Router Operates on Network layer

o 081 Model. Routing can be static or dynamic. Router determines the best

wute for the packets to destination.

A router normally connects LANs and WANS in the Internet with the help of

qouting table. For example a router can be used to distribute one Interr@

connection to many computers in a University or College LAN.

r sclence-XI

rent networks. A
L. A router js a
I more data lines [

c. Gateway

|

Agateway is a hardware device or a computer running software that allef l

communication between networks with dissimilar network protocols er ' !

architectures. The gateway has an interface to each of the networks to which it |

s connected. Gienerally, congestion on connected networks is avoided by .

keeping local traffic confined to the network on which it originates, except '

¥hen the packets are destined for another network. The gateway has the !

eSponsibility of acting as the switch that allows such packets to go from one l

network to another.

Galeways are very intelligent devices. A gateway can translate information ‘
|
|
l

e p
Ira::?in different network data formats or network architectures. It can
ata

TCP/IP to AppleTalk so computers supporting TCP/IP can
Communic

hbgd ate with Apple brand computers. Most gateways operate at the
M:am’“ layer, but can operate at the network or session layer of the OSI
‘GatEWays will start at the lower level and strip information until it gets

a8 U ¢
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d repackage the information and work its way back

r of the OSI model.

Lo

to the required level an
toward the hardware laye

T e .
! !i.’_a §
L__A;'}‘__h_f_,_____ﬁ_#.._.\.______L__ o'
] Gateway

5.1.5 Network Architecture

A computer network is a collection of computers and devices interconnected
by communications channels that facilitate communications among users and

allow users to share resources and data. Network Architecture is the complete

framework of any computer network. It refers
layout of the network, consisting of the hard

communication protocols and mode of transmissio

to the logical and structural
ware, software, connectivily,
n, such as wired or wireless.

The following are some important network architectures.

a. Client Server Network Architecture
b. Peerto Peer Network Architecture

e nnnuIILalviln @iy Froocols

———
e

=

a. Clien¥Ser
sa powerful computer that provides centralized administration of the

gerver |
K and serve

nefwor ‘
a6 printers and files.

t on the other hand is a network device that participates in a client/server

s up the resources that are available on the network, such

cllen
onship by requesting a service from a server. It may be a computer that

relati
a user or users to log on to the network and take advantage of the

allows
fesources available on the network.

The client/server Architecture is particularly recommended for networks
requiring @ high degree of reliability. The term Client/server refers to the
concept of sharing the work involved in processing data between the client
computer and the server computer.

The client begins the exchange by requesting data from the server. The server
responds by sending one or more streams of data to the client. In addition to
the actual data transfer, this exchange may also require control information,
sich as user authentication and the identification of a data file to be

transferred.

Example:

Sm":biif:p:ieof a client/server Tnetwork is a corporate environment where

ek 0 :1 company e-mail server to srend, receive and store e-mail.

Sever for & u: on an famployee computer issues a r?quest to the e-mail

18 1 o read mail. The server responds by sending the requested e-
nt. Data transfer from a client to a server is referred to as an

Upload g
. nd data from a server to a client as a download.

|
\J £
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.' Figure 5.17 Client/Server Network

Advantages of a client/server network
e Centralized Resources: Server is the centre of the network and it can

manage resources that are common to all users.
o Improved security: Server provides better security to network users.
Scalable network: It is possible to remove or add clients without
affecting the operation of the network and without the need for major
changes.

« Flexibility: New teéhnology can be easily integrated into the system.
« Interoperability: All components (client/network/server) work together.
Disadvantages of a client/server network. ‘

s Mxpensive: Requires high initial investment in dedicated server.

e Maintenance: Large networks will require a staff to ensure QﬂiCi

operation and maintenance.
« Dependence; When server goes down, operations will cease across

ent

the netw,ork' ' _ j Figure 5.18 Peer-to-peer Network '
( : = { i il
- . [ it
— 1 L ‘II I
Al Infoz O3T0] \D 7 1&
-— \ ‘ =
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ontrols user 1090NS: other servers can specialize in providing certain types
of

msources.
b. peer-to-P_eer Network Architecture

i peer-to-peer networking there are no dedicated servers or hierarchy am

he computers. Peers i.e. computers are equally privileged nodes in Ot:g AN
network. Peer-to-peer network allow users to share resources and files Iocate:
ontheir computers and to access shared resources found on other computers

In a peer-to-peer network, all computers have equal status and thﬁrofor;u
wown as peers. They all have the same abilities to use the.resources
available on the network. Peer-to-peer networks are designed primarily for
small to medium local area networks. Nearly all modem desktop operating
systems, such as Macintosh OSX, Linux, and Windows, can support pegr-to-
peer network. A peer computer basically acts as both a client and a server
computer. &

The only requirements for building a peer-to-peer network include installing an
operating system on the PCs that supports peer-to-peer networking and then
physically connecting the PCs through some medium.
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» Less initial expense: N
Setup: An operating system (such as Windows) already in place may

only need to be reconfigured for peer-to-peer operations.

o need for a dedicated server.

| =% jree I NETWOoTA
Decentralization: No central storage for files and applications.-
Less Secure: Does not provide the security available as on

client/server network.

5.1.6 Network Types
Network can be classified into following types.'
a. Local Area Network (LAN)
b. Metropolitan Area Network (MAN)
c. Wide Area Network (WAN)

d. Virtual Private Network (VPN)
. a. LAN (Local Area Neitwork)

LAN (Local Area Network) is a network that connects computers and devices

- .

- in a limited geographical area like home, school, and office building. Each

computer or device on the network is called a node. LANSs are most likely to be
based on Ethernet techndlogy. A LAN is useful for sharing resources like files,
printers, games or other applications. A LAN can be wired or wireless. A wired
LAN requires Ethernet cable to physically connect all computers on the
network to a central device called a switch or hub. A wireless LAN uses radio
waves to communicate.

Data transfer speeds over a local area network can reach up to 10 Mbps (such
as for an Ethernet network) and 1 Gbps (as with FDDI or Gigabit Ethernet). A

local area network can reach as many as 100, or even 1000, users.

i

omp“"' gclence-X! Unit- 5 Network Communication and Priocolg
| area network's linkages usually are accompiisheq with eith i
coaxial, or fiber-optic cables. aer

pasic reasons for developing a LAN:

loca
e honeé,
:19?9 are 10 : ,
5 Information sharing: Tl?ls refers to having users who access the same
data files, exchange information via electronic mail, or search the -
internet for information. The main benefit of information sharing Is |
improved decision making, which makes it generally more important '
shan resource sharing. ‘
Resource sharing: It refers to one computer sharing a hardware device
g @ printer) or @ software package with other computers on the
network. The main benefit of resource sharing is cost savings.

Server | ;{ hub or switch

.'"' .
A & -

5 s

workstation

workstation

workstation

laptop

b. MAN (Metropolitan Area Network) _
Ametropolitan area network is a computer network that usually spans a city or
ha_lg{ge metropolitan area. MAN usually interconnects a number of local area
"eMhorks (LAN) using a high-capacity backbone technology. MAN might be

Ohned ang Managed by a single organization.

. ; ) A
A Il I N f () ) )/ !
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Metropolitan Area Network connects multiple geographically nearby [ ANs ,
one another (over an area of up to a few dozen kilometers). Recent yge of
MAN technology has been the rapid development of cellular phone systems. .

i

B kA

Figure 5.20 Metropolitan Area Network

c. WAN (Wide Area Network_s) '

WAN (Wide Area Network) covers large distance for communication be.etween
computers. Its 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 WAN:, (ke the Intemet) are not owned by any one organization but
rather exist under collective or distributed ownership and management.

=t
[
]
J

Unit- 5 Networ

Wide Area Network
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: Country A -
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Figure 5.21 Wide Area Network

d. VPN (Virtual Private Network)

A virtual private network (VPN) is a network that uses a public
telecommunication infrastructure, such as the Internet or a private network
owned by a service provider to provide remote offices or individual users with
securé access to their organization's network. A virtual private network can be
contrasted with an expensive system of owned or leased lines that can only be
Used by one organization. The goal of a VPN is to provide the organization
vYith the same capabilities, but at a much lower cost.

A VPN works by using the shared public infrastructure while maintaining

Pivacy through security procedures.

Lﬂfﬂﬁ corporations, - educational institutions, and government agencies use
VPN technology to enable remote users to securely connect to a private
MeWork. In order to gain access to the private network, a user must be

Ahenticated using a unique identification and a password.

_-JJ

___r._ e
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Corporate : - 222‘:;: pefore continuing to its destination. The hub, switch, or router manages and T
Intranet o _ IEurstim.-?s controls all functions of the network. It also acts as 3 repeater for the data flow,
artner,
Supplier " This configuration is common with twisted pair cable; however, it can a|s° be
WEEg ysed with coaxial cable or fiber optic cable.
|
Switch/hub
Branch '
Office
Intranet

5.1.7 Network Topologies

Network Topology refers to the physical layout and connectivity of computers oo Ee .t I
in a network. Network topologies are categorized into the following four basic

types. _ : Ad\!an{*::;fcr_: of o St pabo gy : 5 |
a. Star _ * Centralized management. It helps in monitoring the network. |
b. Ring - - * Easytoinstall and configure. : ' |
c. Bus * No disruptions to the network when connecting or removing devices. |
d. Mesh * Easy to detect faults and to remove parts.

* Failure of one node or link doesn't affect the rest of network.

a. Star Topology Disadvar bse

dliiia

rkstati ipherals) on the T
In a star topology gl] the nodes (server, wo stations, perip ) : & Reaiives more cable than a Bus topolbey.

network are connected directly to ‘a centralized connectivity device called 2 * Ifthe hub, switch. or concentrator fails, nodes attached become disable.
hub, switch, or router. Each computer is connected with its own cable to a port % More BombriEive ’than linear bus topologies because of the cost of the
on the hub. Data on a-star network passes through the hub, switch, or router hubs, '

% A —
‘ <Al Infoz 03% 1190027
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Network isshighly dependent on the i f
components. © Wire which connects different
. Ring topologies can be difficult to troubleshoot.

« Adding or removing computers from this type
the operation of the network. type of topology can g srupt

b. Ring Topology ”
In a ring topology, every node is logically connected to two other Preceding

and succeeding nodes, forming 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 network A%
device to the next. Each network device acts as a repeater, meaning it c. Bus Topology |
regenerates the signal the packets they receive and then send them on to the In the bus top.ology, each node (computer, server or P9ﬂpheral o _
MEAFemEiarRinTng. : atached to @ single common cable. This topology type js considered a pa:s?wls

- topology because the computers on a bus just sit and Jisten, When they "heare

Ring Topology 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 networking cable hooked in to each
computer using a T-connector. Each end of the network is terminated using a

terminator specific to a cable.

Bus Topology

Figure 5.24 Ring Topology

- Advantages of Ring Topology
Even when the load on the network increases, its performance is better

than that of Bus topology.
There is no need for network server to control the oonnectlwty between

workstations.
Additional components do not affect the perfon'nance of network.

Each computer has equal access to resources.

Figure 5.25 Bus Topology

Disadvantages of Ring Topology
o [Each packet of data must pass through all the computers between

source and destination. This makes it slower than Star topology. * Bust

; : ted Opology costs very less.
« If one workstation or port goes down, the entire network gets affected. <., |
' SY10 connect a computer or peripheral to a linear bus. |

Advantages of o Bus Topology

}).A ,"‘
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Requires less cable length than a other topologies.
It Is easy to set-up and extend bus network.
Linear Bus network is mostly used in small networks.

£ .

Entire network shuts down if there'is a break in the main cable. Loosg
; and detached connections may also affect the entire network.
There is a limit on central cable length and number of nodes that can be

connected. :
Proper termination is required to dump signals. Use of terminators is

must.
It is difficult to detect and troubleshoot fault at individual station.

It is not suitable for networks with heavy traffic.

d. Mesh Topology
In a mesh network topology, each of the network node, computer and other

devices, are interconnected with one another.

In a full mesh, every device in the network is connected to every other device.
In reality, a partial mesh is commonly used in backbone environments {0
provide fault-tolerant connections between critical éervers and network
devices. Unlike each of the previous topologies, messages sent on a Imesh
network can take any of several possible paths from source to destination.
This type of topology is \)ery expensive as there are rhany redundant
connections, thus it is not mostly used in computer networks. It is commonly
used in Wireless networks. Flooding or routing technique is used in mesh

topology.

. Computer

Advasntarsse
o 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.

Dizadvanta

= e

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

connections.

* Overall cost of this network is too high as compared to other network

topologies,

* Setup and maintenance of this topology is very difficult. Even

administration of the network is challenging.

-I \) /.
\J £
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b 5.2 DATA COMMUNIGATION STANDARDS

Data communication standards, also called Network protocols, are set of ruleg
that coordinate the exchange of information in Computer networks.

5.2.1 Purpose of Communication Standards

Communication Standards provide guidelines (also called rules or protocols) t
manufacturers, vendors, government agencies, and other service providers to
ensure the kind of interconnectivity of networks for communication. These
standards define how computers identify one another on a network, the form
that the data should take in during transmission, and how this information is
processed once it reaches its final destination. Some examples of
communication standards are TCP/IP (for UNIX, Windows NT, Windows 95
and other platforms), IPX (for Novell NetWare), DECnet (for networking Digital
Equipment Corp. computers), AppleTalk (for Macintosh computers), and
NetBIOS/NetBEUI (for LAN Manager and Windows NT networks).

5.2.2 Open System Interconnection (OSI) Model

0OSI Model is developed by International Standards Organization (1SO), which
is a multinational body dedicated to worldwide agreements on International
Standards. An OSI model covers all aspects of Network Communication. It is
an Open System because it allows two different systems to communicate over
their primary network.
The OSI model deals with the following:

e 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 0

search. 2
o How nodes using different languages communicate with each other.

How nodes on a network are physically connected to each other.

‘
| —

Unit- 3
- 7| __S_Nch-_rork Communication ang Prtacals

puter Scienee X

i toco i °
, How different protocols work with devices on a network 1 afrange dita

o8l MODEL LAYERS
fie 05 model defines 2 netw_ol’king framework for implementing protocols i
S different [2yers. Control is passed from one layer to the next starting ar:

..ation layer in one station, and proceeding to th
¢ application ; g e bottom layer,
s c:anl‘lel to the next station and back up the hierarchy. Fowa

The 08! model divides communications into seven ditferent layers, where
cach include multiple hardware standards, protocols, or, other types of
senices. The 0SI model has following seven layers.

+ Physical Layer

, DataLink Layer
"+ Network Layer

» Transport Layer
"+ Session Layer

+ Presentation Layer

+ Application Layer

OSI 7 Layer

190027
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Layer 1: PHYSICAL LAYER
The physical layer, the lowest layer of the OSI model, Is concerned wig, the
transmission and reception of the unstructured raw bit stream over a physjy,
medium. It describes the electrical/optical, mechanical, and functiong
interfaces to the physical medium, and carries the signals for all of the higher
layers. It provides the following functions.

« Defines physical means of sending data over network devices.

o Defines the characteristics of the physical medium.
Transmission and receipt of data from the physical medium is manageg

°
at this layer.

¢ Interfaces between network medium and devices.

Defines optical, electrical and mechanical characterisﬂcs.

Conversion of the raw bit stream into electrical impulse, light or rado

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

(digital) or broadband (analog) signaling.

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 dale
link layer Is concerned with physical addressing, network topology, physical
link management, error notification, ordered delivery of frames, and flow

control,

The data link layer provides:
o Segmentation of upper layer datagrams into frames in sizes that can bé

handled by the communications hardware.

N ____+____,r!
) § o

=] =~
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, Bit Ordering. The data link layer organizes the patterm of data bi
frames before transmission. The frame formatting issues such a“s o
and start bits, bit order, parity and other functions are also handle; -

Layer 3: NETWORK LAYER

This layer allows the data called packets or datagram to go from one physical
network to another. This layer also has its own addressing scheme (nayt:ork
ogical address) so that devices can communicate with other devices across
multiple networks. Consequently, this layer is also responsible for path
determination. s .
The network layer establishes the route between the sender and receiver
across switching_ points, which are typically routers, The most ubiquitous
example of this layer is the IP protocol in TCP/IP. It provides the following
functions.
 Translates logical addresses, or names, into physical addresses.
e Management of connectivity and routing between hosts or networks.
» Determines how data are transferred between network davicés
* Routes packets according to unique network device addresses
* Provides flow and congestion control to prevent network resource
depletion :
¢ Responsible for addressing, determining routes for sending and
managing neiwork problems such as packet switching, data congestion

and routines. y
Layer 4: TRANSPORT LAYER

-As Its name implies, it handles the transparent transport of data-segments
between network devices. It Is responsible for flow control, error control, data

Ségmentation, and communication reliabllity.

:hs transport layer ensures that messages are dellvered error-free, In
T‘::I'-lence, and with no losses or duplications.

e transport layer provides the following functions.

) 7
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o Accepts a message from the (session) layer above it, splits the
message into smaller units, and passes the smaller units down to the
network layer. The transport layer at the destination station

reassembles the message.

o Manages reliable end-to-end message delivery with acknowledgments
in network.

o Tells the transmitting station to "back-off* when no message buffers are
available. ¢

e Provides reliable and sequential packet delivery through error recovery

and flow control mechanisms. _
s Provides connectionless oriented packet delivery.

Layer 5: SESSION LAYER

The session layer sets up, coordinates, and terminates conversations,
exchanges, and dialogues between the applications running on different
stations. It provides: -

o Session establishment, ‘maintenance and termination: allows two
application processes (on different machines) to establish, use and
terminate a connection, called a session. ' .

e Session support:-performs the functions that allow these processes 10
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 Internet applications, the session, presentation and application

layers are usually combined inside the application itself, thus, web browser
performs all functions of the session, presentation and application layers.

B Unit-5
g S Network Communication and Prtocols

Layer 6: PRESENTATION LAYER
The p;esemation layer converts incoming and outgoing data from
one

ion format to another (for exam
; pmseniatl_ h the newl arrived( text Ple, from & text stream nto a popup
window wit y o )'_ The presentation layer is sometimes
called @s _the syntax layer. .'t can be viewed as the translator for the network
The presentation layer provides the following functions. '
. Character code translation: for example, ASCII to EBCDIC
o Data compression: reduces the number of bits that need to be
transmitted on the network.
« Data encryption: encrypt data for security Ppurposes. For example
password encryption. ' ’
+ Specifies architecture-independent data transfer format.
Layer 7: APPLICATION LAYER
The application layer serves as the user interface for users and application
processes to access network services. The application layer is responsible for
displaying data and images to the user in a human-recognizable format. It
provides an interface with the presentation layer. Everything at this layer is
application-specific. This layer performs the following functions.

* Resource sharing

* Remote file access

* Network management

* Directory services -

* Electronic messaging (such as e-mail)

5'2'3_ EXamPIés of Devices anhjd Protocols on
Layers of 0SI Model

The s
following are some common network devices and protocols and where-

the ;
Yare implemented in the OSI model.

\) 7

\J £

il

Scanned with CamScanner



2
" m————————

v-'

Unit- 5 Network Communication and Prtocols
—————————————————— — -

Combuter Science-X|

PROTOCOLS

0S| LAYER DEVICES

SNMP, SMTP, FTP, TELNET,
HTTP, NCP, SMB, AppleTalk,
FTAM, X.400,X.500, DAP,DNS

NCP, AFP, TDI, XDR, SSL, ISO -
B823 TLS, PAP, X.226

NetBIOS, ASP, ADSP, ZIP, IS0
8327, X.225, SAP, SDP

NetBEUI, TCP, SPX, NWlink,
UDP, RTP, SCTP, TPO, TP1,
TP2, TP3, TP4, OSPF, SPX, RIP,
ATP, NBP, AEP, RTMP

IP, IPX, NWlink, NetBEUI, ICMP,
IPsec, ARP, RIP, BGP, X.25
{PLP), CLNP, DDP, IGRP

" | Routers, layer 3 (or IP) switches.

X.25 (LAPB., Token Bus, IEEE
802.3 framing, Ethemet Il
framing, LocalTalk, TokenTalk,
EtherTalk, Apple Remote Acoess.
PPP, HDLC, Q.821

X.25 (X.21bis), EIA/TIA-232,
EIA/TIA-449, EIA-530, G.703

R T

| FODI, and IEEE 802.11.

> 5.3 TCPNP

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

:‘___\\\.

r Sclence-XI Unit- 5 Network Communication and Prtocols

compute,
pepastment of Defense (DoD) Advanced Research Projects Agency (ARPA) in
1969 fora research sharing project called ARPANET. Internet was built on the

faundatton of the original ARPANEr project.
I

'5. 3.1 TCPIIP Protocol Suite Architecture '|
A prolocol suite is a group of protocols that all work together to allow soffware ‘
or hardware to perform a function. The TCP/IP protocol suite s a good
example of it. The three important points associated with TCP/IP protocol suit
are: \

a. TCP/IP Architecture

b. TCP/IP PORTS

c. TCP/IP Applications .

a. TCP/IP Architecture

TCPAP protocol suit consists of a layered architecture where each layer »
depicts some functiohality which can be carried out by a protocol. Each layer - '
uéually has more than one protocol options to carry out the responsibility that
the layer adheres to. It is named from two of the most irr{portant protocols in it.
That is Transm_ission Control Protocol and Internet Protocol. TCP/IP is
formally considered to be a 4 layer system. The TCP/IP model breaks down

into the following four layers.

* Application Layer

* Transport Layer

* Internet Layer

* Network Access Layer

&._ﬁ——{
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. \\ onted transport of data between two endpoints (sockets) on two computers

TCPAP Pmtowl Sube
se Internet Protocol to communicate,

: S ) umumr upm} TA9et (msbereyg lh tu
7] '-:::-! jnternet Layer
/_7 H [ / '——/ / / , / P : , internet Layer provides a global logical addressing scheme, a process for
cation Lay ‘ ’ ® R ) T o tion of data, another process for routing packets to their destination .

and for prowdmg connectivity between networks. The Internet Layer is .
ed with network to network communication. The main protocol used at

= e
/M’:H;%ﬂ.ﬂ

concern
this layer iS IP..

NetWPrk Access Layer

The Network Access Layer provides access to the physical network. The data
is transmitted and received across the physical network in network access
layer. This layer combines the Physical and Data link layers and routes the

Idedia for datatransfer{éy, Eihernef)

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 (Protacol
data Unit) are then encapsulated in Intemet Layer's Internet Protocol packels.

data between devices on the same network. It also manages the exchange of
data between the network and other devices.

b. TCP/IP PORTS

Every computer. or dewce on the Internet must have a unique number

The Intemet Protocol packets are then divided into frames at the Network

Ly " 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 particular computer out of the millions of other computers connected to the

|'I -" i T - lntehet. The information sent over the Internet to a particular computer is
4 ' received by using TCP or UDP ports. There are a total of 65,535 TCP Ports

: o . e and another 65,535 UDP ports. The Intemet Assigned Numbers Authority
This is the top layer of TCP/IP protocol suite. This layer mc!udes applications . (IANA) is responsnble for assigning TCP and UDP port numbers to specific
or processes that use transport layer protocols to deliver the data to Lo _
destination computers. _

For instance, port 23 is used for telnet services, HTTP uses port 80 for
providing web browsing service and FTP servers use TCP ports 20 and 21 to
send and receive information. There are some ports that are assigned, SO/
reserved and many unassigned which may be utilized by application

programs.

assigned to it called the IP address. This IP address is used to recognize each

Annlication Layer

Transport Layer

The Transport Layer provides the means for the transport of data segments
across the Intemet. The Transport Layer is concemed with host-to-host
communication. Transmission Control Protocol provides reliable, connection-

. r{
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The port numbers are divided into three ranges:

o The Well Known Ports.
e The Registered Ports.
o The Dynamic and/or Private Ports.

WELL KNOWN PORT NUMBERS

" Well-known ports (0-1023) are used for the major Internet applications, such

as Web and e-mail. For example all port 80 packets (HTTP packets) are
directed to and processed by a Web server.

REGISTERED PORT NUMBERS

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, i)

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 e

i
=

" All modem operating systems support TCP/IP, and most large private
- networks rely on TCP/IP for much of_.l_lheir 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 H‘I‘I'P FTP, and Telnet. TCP/IP provides a robust, scalable.
cross-platform client/server framework.

The TCP/IP is used by the following applications.
o Web browsers (Internet Explorer, Fi refox, Safari, Opera etc. )
¢ Web Servers

File Servers

¢ Terminal Servers

l.I_let_-_s_h._Iu_trfrk Communlcalion and Prtocolg

Jtor SclenceXl_

_.-""‘d_/_._'—
Online games

Flle Transfer applications (WS-FTP etc,)
dows Update
. Mlcrosoft Win p

, Anti-Virus applications

culﬂp ——

;32 Comparison of TCPIIP and 08! Models | ||
cpIP and osl Model can be compared keeping in view the following
l.,hgnaclenstlcs
5|MILARITIES
the main similarities between the two models include the following:

. They share similar architecture. - Both of the models share a similar

architecture. This can be illustrated by the fact that both of them are
constructed with layers.

+ They share a common application layer: . Both of the models share a
common "application layer". However in practice this layer includes
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 order to reach the
same destination.

Both the models are based on the concept of stack of independent

protocols, : )
T .
: J‘ > i 4 | |
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DIFFERENCES
The main differences between the two models are as follows:

TCP/IP combines the presentation and session layer issues into i

application layer.
0Sl is a reference model and TCP/IP is an implementation of Ogj

model.
TCP/IP Protocols are considered to be standard around which thg
internet has developed. The OSI model however is a "generi,

protocol-independent standard.”

"TCP/IP ¢ombines the OSI data link and physical layers into the

‘network access layer.

TCP/IP appears to be simpler model and this is mainly due to the fact
that it has fewer layers.

The OSI model consists of 7 architectural layers whereas the TCP/IP
only has 4 layers. '

In the TCP/IP model of the Internet, protocols are deliberately not as
rigidly designed into strict layers as the OSI model.

The TCP/IP protocol suite comes prior to the OSI model. ISO first
introduce the idea of TCP/IP suite. After some time the idea of OSI
model comes into existence. So the TCP/IP suite is older than OSl
model. |

The TCP/IP suite is based on protocols whereas the OSI model is

layer based model.

r@_ T o >

o TR v

6 | Presentation Api:[fcatfon

5 |Session

g Aransportat i (Host-to-Host) Transport '

3 |Network < " d ~ Internet '

Data Link

P'hyglcal

" Hardware . ' : [

0SI Model TCP/IP Model

A Unit- 5 p ] N '
ter Science letwork Communieati \
campu ; - —“—-——-__MD and
x“ / . = -——___r.i Prtocnis h '

Figure 5.29 0S| Model Versus TCP Model
5.3.3 Packet Switching and Circuit Switching

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
the destination address in each packet. .\When received, packets are
reassembled in the proper sequence to make up the message. In this kind of
{svntching, lha media capacity is used optlmally, and the response time is
esser,

Circuit Switching -

Cireuit switching is a scheme in which the network sets up a dedicated point-
point connection' between nodes and terminals before the communication
Sarts, just like the nodes were already connected

\J £
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host and network device must have an IP address within ¢
be able to communicate with each other, '

Computer Science-X|

|
€ Same network to |

%
Difference between Circuit and Packet Switching L ]E

circun q

T Bandwidih s allocated dyn | Fixed bandwidth allocatign : |
% - An IP address can be static or dynamic. A static IP address will never change

May be more economical as not N e
e for h et | :
2 | needed dedicated circut. ardware. ‘anditisa permanent Intemet address. A dynamic IP address is a temporary |
: e ress that is assigned each time a compuyt jevi ' ’
i pa‘:tkec: :\?eedstitr.;n:a w:'l:n it qets | ONce connection is establisheg . The address is made up of 32 bj p kil =~ il
3 transmitte vt g communication is i‘_ast and almog Internet. The p o binary bits, which can be divided into a

lost, damaged before it is received network p ortion and host portion with the help of & subnet etk The 52 binery

errorless.
ka3 ' i broken into four octets (1 octet = 8 bit i
4 | services and othTiah is concept is mainly used in decimal and separated by a period (dot). For this reason, an IP address is ! i
. X telephony systems. ; . |
transmission services. : expressed in dotted decimal format (e.g., 172.16.81.100). The value in each f
|

octet ranges from 0 to 255 in decimal, or 00000000 - 11111111 In binary.
The following IP address is an example which shows an IP address

It is best used for sending data over

This is b ' issi
the network and audio and video is best used for transmission

5| : of audio signals and not suitable
; signals can also be sent over the . . . .

network in the form of packets. for data transmission. represented in both binary and decimal formats.
Itis usually a connection less W rpa.cl swioning fs | |

3 e connection oriented and may be ' 10. 1. 23. 19 (decimal) i

’ connectionless also. 00001010.00000001.00010111.00010011 (binary) '

The Internet being the most T.he‘ :.'nost cor:nmon examPle C

7 circuit switching network is the

These octets can be broken .down to provide an addressing scheme that can

support/accommodate large and small networks.

commoen example.

telephone system,PBX.

-

] 5.3.4 [P Addressing

An Internet Protocol address (IP address) is a number that is used to identif3
device, for example a computer, a printer, etc. on the network. Each device

a. Classes of IP Addresses’
Given an IP address, its class can be determined from the three high-order

a network must have a unique IP address to communicate with other netwot  Dits. Figure 5.30 shows the significance in the three high order bits and the i
devi ' i . pives .
in(:::'(r:::ﬁo?m ';:itm:“.iiﬂ)‘ : EOTPutErL is a device that se;dtS or :3:5 {ro fange of addresses that fall into each class. 'l
ork. Networ i i a ac ' :
evices transmit the da There are five different classes of an IP address, from A to E.

r'——n — "
o | | - W | 3 - - !
B ! ‘ 7 \' ). " ) : L

L i L. Al \J ¢

- network. These devices include hubs, switches and routers, On a LAN, ead

l\
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Figure 5.30 Classes of IP Addresses

Class A

Class A is used for the large networks and is implemented by large companies
with many network devices. Binary address for the class A starts with 0. Its
range is between 1 to 126 and the default subnet mask of this class is
255.0.0.0. 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.

bits 0 7-8 15-16 23-24 31
e e i +
| Network I Host I
| Part | Part |
e e DR o bt mm 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 is

Unit- 5 Network Communication arig Prtoco|

Unit- 5 Network Cﬁm

puter science-Xl

gom

955

class ©

address is 210.190.100.150. -

Dstarts with 1110 and the |P address ranges from 224 to
the class D IP address is 230.150.110.11

Class E

1 i
;11 #nd the decimal can be in range from 240 to 255.
“SEIP address is 245.101.110.110

\ [ =
Aoz o T

Munication ang Prtocols I{ )

955.0.0. Its Network part consists of 2 octets and Ho

12 octels. An example of the class B address js 150.101.110,129 '
i
7-8 15-16 |
bits - oo me—— S e T ?3_:?_4_‘_ 31 I
T Network I Moah ‘[‘ |
I Part I Part : '
pommmmmm dmmm e e R N I
2 Octets 2 Octets 1

Class C is used for the small networks. The binary address for the class o}
slarts with 110. The'range addresses in the class C is between 192 to 223 ang
the default subnet 'mask for this class is 255.255,255. Its Network part consists
of 3 octets and Host part consists of 1 octet. An example of the Class C IP |

Stpart also congists f i

bifE" 0 7-8 15-16 23-24 31
e o A BE N - o ———————— +
| Netwogk | Host |
| : Paxt -=*: | Part I
frmm———— o - ———— e ——— e e —— +

3 Octets 1 Octet

Class D ‘

Class D is for special use for multicasting. The binary addresses for the class

239. An example of

Clss E js under experimental research. The binary address can start with

An example of the

.
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b. Subnet Masks
Subnet Mask indicates the network portion of an IP address. Like the jp
address, the subnet mask is a dotted-decimal number. Usually all hosts Withiy

* a LAN use the same subnet mask. Subnet mask is a 32-bit combination ygg
to describe which portion of an address refers to the subnet and which pay
refers to the host. Figure 5.31 shows default subnet masks for usable p
addresses that are mapped to the first three classes of IP addresses.

_CLASS A (1-126)
Default subnet mask = 255.0.0.0

CLASS B (128 -191)
Default subnet mask = 255 255.0.0
-

Unit- 5 Network Communication ang Prtogg)
Ol

work Is a collection of independent computers or nodes th -

ne
1A at communicaty

with each other on a shared network medlum

, Sender or Transmitter Is a device that sends the message, :

——

, Message Is the data or information that is to be communicateq

; Medjumlls the physical path that message uses to travel from source to
destination. :
; nscé!ver Is the device which receives transmitted message;

—ET—

+ Aprotocol Is & set of rules that governs data communications,

» In Simplex mode, the communication takes place in only one direction

+ |n half-duplex mode, each station can transmit and recelve data. but not at the
same time. |

¢ InFull-duplex mode, both statlons can send and receive the data simultaneously

v in synchronous transmission, large volumes of information can be !ransmmed

CLASS C (192-223)
Default subnet mask = 255.255.255.0

ﬂbnclsi L
Hosts

‘ ) = . .
Guded media are the physical links in which signals are confined along a narrow

Physlea) conductor between the two devices communicating.

block-by- block or word-by-word simultaneously.

* Inasynchronous transmission, data Is transmitted one byte at a ‘time’,

Path,

guded mecia aiso called Wirsless media transporis signals without using any
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Radio wave wireless transmission medium distributes radio signals through thegy

. Y iti i z i
over long distances such as between cities, regions, and countries, ang s‘

hot

distances such as within an office or home.
Micro wave is a wireless transmission technology that travels at high frequen
than radio waves and provide throughput as a wireless network media.

Infrared is a short-distance wireless transmission medium that sends signals Using
infrared light waves. : h
A network switch or hub is a device that connects network nodes to a ceniry

location.
Router is a device that forwards data packets across different networks.

A gateway is a hardware device or a computer running software that allows
communication between networks with dissimilar network” protocols or

architectures.

Server is a powerful computer that provides centralized administration of the
network and serves up the resources, such as printers and files, etc.

Client is a network device that participafes in a client/server relationship by

requesting a service from a server.

In peer-to-peer networking there are no dedicated servers or hieraréhy among the
computers.

LAN (Local Area Network) is a network that connects computers and devices in3
limited geographical area like home, school,

and office building, etc. -

1

* A metropolitan area network is

| large metropolitan area.

7 =
!l
. L= )

a computer network that usually spans a city of i

. i (Wide Area Network)
L]

\
\

L} .

PPlcation layer sery
o
b - A aCCESs netWQrk s

o ——

\

- uter Science-Xl Unit- 5 Network Communication and PrtE;cols

covers large distance for Communication betw;en
- \

A virtual private network (VPN) is a network that
L ]

\

|’
uses a public telecommunicaﬁoﬁ

infrastructure to provide remote offices or individual users with secure access to' f
I’

iheir organization’s network. |

. Network Topology refers to the physical layout and connectivity of computers in.
ane!WOfk- . \

« 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.

+ Inaring topology, every node is logically connected to-two other nodes, forminé a 1
ring. Traffic flows through the entire ring'until it reaches its destination.

* In the bus topology, each node (computer, server, peripheral etc.) attaches to a
common cable. '

* In a mesh network topology, each of the network node, computer and other

devices, are inferconnected with one another.

* Communinati ; s
Unication Standards provide guidelines (also called rules or protocols) to
m
anufacturers, vendors, government agencies
ensy i i
e the kind of Interconnectivity of networks

, and. other service providers to
for communication.
' OSI mod . .
. el : b . !
dif defines a networking framework for implementing protocols in seven
1 erent 'aYers.

€s as the user interface for users and application processes
rvices.

\ D7
\J £
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\ ﬁevlce, for example a computer, a printer, etc. on the network.

~ * Subnet Mask indicates the network portion of an IP address.

. Session layer sets up, coordinates, and terminates conversations, exchanges, anE :

4

——

format to another (for example, from a text stream into @ popup window "-'*lhhu .

newly arrived text):

-XI
_ : D Moeq computersclence .
Presentation layer converts incoming and outgoing data from ong presmh E

dialogues between the applications running on different stations.

Transport layer handles the transparent ‘ransport of data segments betwee
network devices.

Network layer allows the data called packets or datagram to go from one physicy
network to another. - -

Data link layer provides reliable transmission of data across a physical link.

Physical layer is concerned with the transmission and reception of the unstructured
raw bit stream over a physical medium. y

TCP/IP Is an industry standard suite of protocols designed for local and wide aréa
networks.

Packet switching is a neMom communication method in whif:h the data gel
transmitted in blocks, regardiess of type and content, called packets based on e
destination address in each packet. '

Circuit switching is a scheme in which the network sets up a dgdicated point-40-
point connection between nodes and terminals before the communication starts
just like the nodes were already connected. “

- iy 8
An Intemnet Protocol address (IP address) is & number that is used to ident’y

. & - =]
i k ( 4 s~y -~
. Lo o ; o i . A i \ ] ) ]

Unit-

5 Network Cnmmunication and Prtocols

|y

( EXERCISE *] )

af, Select the best choice for the following McQs, ;
. Acallection of two or more connected computers to share the resources
. anddatais called a - -
A.Route JB. Network
C.Path - D. Medium
i, In which communication mode data can be sent and received in both
directions but not at the same time?

A. Simplex
_C. Half-duplex
il : is the data or information that is to be communicated
over the network.

B. Full-duplex
D. Duplex

A Message B. Sender
C. Medium D. Receiver
W, is a set of rules that governs data communications,
A Message ‘ B. Sender
C. Medium _ ~ {27 Protocol
. mode, both stations can send and receive the data
_ Simu!taneouély.
A. Simplex B. Full-duplex
C. Half-duplex D, Duplex

In which type of transmission data s fransmitted one byte at a ‘time.
“A. Simplex B. Synchronous

@, Asynchronous D. Duplex

) 7

y 4

'\

\J £

————
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[
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[
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|
1
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.’ Cable is formed of two insulated copper wireg twistg
together.
C. CATS J. Twisted Pair

viil. -

Xi.

Xii.

xiii.

Which of the following network devices is used to forward data Packets

across different networks?

. A. Switch 87 Router
B. Gateway D. Modem
In - networking there are no dedicated servers o
hierarchy among the computers. '
JA. Peer-to-Peer B. Server
C. LAN D. WAN

works by using the shared public infrastructure while
maintaining privacy through security procedures.
A.LAN B. WAN
L. VPN ., D. MAN
Which of the following fopology is most expensive to implement?
A. Star topology B. Bus topology
C. Ring topology . D7 Mesh topology
- How many layers does the OSI model consist of?
A. 4 B.5
B. 8 .7
Which layer of OSI Model decides which physical palh way tha data
should take to reach the destination?
B. Transport layer
D. Session layer

_ A. Data link layer-
JC. Network layer

S S—

e

—

ience-XI| Unit-

SN
computer Sci : etwork Communication and Prtocols

& layer performs security, na
gy, Which ayer P . name recognition, logging ang sl
functions?
A. Transport layer
c. Network layer

| g s tOleOQY. each node (computer, server, peripheral

B. Presentation layer
LB~ Session layer

xv.
etc.) attaches to a common cable.
A. Star B. Tree
- Ring D. Mesh

Q2. Give short answers to the following questions.

i Show all the modes of data communication with the help of a diagram.
Yi.  Differentiate between synchronous and asynchronous transmission. ‘
Differentiate between guided and uﬁguided media.

Differentiate between LAN and WAN.
v. Whatis OSI Model?
vi. Compare TCP/IP Model with OSI Model. _
: Dm Differentiate between circuit switched and packet switched networks.
vii. " Briefly describe IP Addressing.

Q3. Give detailed answers to the folldwing questions.

.. Explain various modes of data communication.

- . What is guided media? Explain different types of guided media.

+lii. Explain Radio wave and Microwave communications.
V. Write notes on switch, router and gateway.

5 " Explain in detail Client/Server and Peer-to-Peer networks.
V’“' Define network topology and explain its types.
V" Describe the seven layers of OSI Model.
"l What is TCP/IP? Explain TCP/IP Protocol Suite.

\J £
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> After the completion of Unit - 6, the Students will be able toy" \

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 shc;':"t distance wireless technologies (Wi-Fi,
WiMax, Biuetooth 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 over mobile devices.

nece-Xl

. in!- 6 Wireless Commun!catimm

| & | 6.1INTRODUCTION

Wieless communication is an important area i te!ecommﬁnlcauons and
setworking: Wireless communication is a term ysgq to describe
wmmunlcations between two or more davices without any physical
'connﬂcﬂan' The widespread use of mobile telephone, various satellite
ncredible changes in telecommunications and networking. The use of mobile
phdl'lﬂs which may be cellular, cordless and salellite phones as well as
wireless local area networks (WLANSs) are increasing day by day. Wireless
networks gain so much popularity in the recent years that we will soon reach
the point where the number of worldwide wireless subscribers will be higher
than the number of wireline subscribers. This popularity is due to its
advantages compared to wireline systems. The most significant of these
advantages is the freedom from cables, which enables the users to
communicate anywhere at anytime. For example, you can contact your friend
by dialing his mobile phone number in a variety of geographical locations,
thus overcoming the disability of fixed telephony.

64.1 Wireless Network

Communicate among computers and other network devices. Sometimes it is
a0 referred to as WLAN (Wireless LAN). This network is getling popular
Mowadays due to its easy setup feature and no cabling involved. User can
cnnect computers anywhere in the office/home without the need for wires.

Wireless networks use radio waves and/or microwaves to maintain
“mmunication channels between computers or devices. They connect

%mputers such as laptops and mobile phones to the Intemet or to our
si

. b
_)Qk and its applications. '

-~ genvices, and now the wireless Internet and wireless [ AN's are generating -

Wireless network is a network set up by using radio signal frequency to

[

LA oz 01190007

i
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Unit- 6 Wireless Commuyp;

The two main components of a wireless network are wireless router of aDéess
point and wireless clients.

Internet =
ummm)) o i
Antenna Protocol (VoIP phone)

W’relesa LAN

& Client (PDA)
Wireless LAN
((( Client

U\

Sentech's
MyWireless Wireless-G
Modem Firewall Broadbank Router )
(54-108Mbps) e
e = f }g - Wireless LAN
ingle Access So— L— Client
"Point with up —\ L cl &. "
to 253 Clients N
. Multifunction
| Print/Copy/
| Scan/Fax

Figure 6.1 Wireless Network .

Access points act as a central transmitter and receiver of wireless radio
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

known as wireless client. These can communicate directly with each other of
through a wireless access point.

.

Catiuns

uter science-Xl o Unit- 6 Wireless Communications i

P rp— —

6.1:2 Advantages and disadvantages of fi
' Wireless Networks _ | |

AwlreIGSé neweK i followmg advantages and dfsadvantages
pdvantages of Wireless networks

, Manageability — Users can be easily connected to a different wireless

network without having to change the physical connection.

gecurity — Traffic of a wireless network can be filtered or simply blocked.
Advancement in wireless networks providé robust security protections.
. Mobility — We are no longer tied to a specific location, as were with a wired

connection. With a laptop computer or mobile device, access can be
available at different locations. !

« Fast setup - If a computer has a wireless adapter, locating a wireless
network is very simple and in some cases, user can connect automatically

to networks within the range. |

+ Cost - Setting up a wireless network can be much more cost effective than
buying and installing cables. Because wireless networks eliminate or
reduce wiring costs.

’ E"Panciability - Adding new computers to a wireless network is very easy.
We can easily expand wireless network with existing equipment, while a
wired network might require additional wiring.

* Productivity. Wireless access to the Intemet and to company's key
applications and resources, helps staff to get the job done and encourages
collaboration,

Last mile data delivery: Wireless connections can be a very suitable
feplacement for wired connections in areas where it may be difficult or

eXpensive to extend the cable network to every location.
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Disadvantages of Wireless networks

« A common disadvantage of the wireless network Is security. A maligjoy,
individual can tap into a wireless network relatively easier than g Wired‘
network.

« Another disadvantage is about its coverage that somewhere users might
tacé problems of range of signals also some routers allow limited access,

o Sometimes their speed can be slower than wired networks bécapse of their
signals dropage problem. ' ; |

o Wireless network is usually inexpensive but sometimes it is mors
expensive to install than wired network.

¢ Because wireless networks use radio signals and similar techhiques for
_transmission, they are susceptible to interference from fluorescent lights
and other electronic devices.

¢ The machinery in factories often produces aleqtromagnetic interference
(EMI),. which can drastically reduce the data throughput in a wireless
network. . . ‘

o Because of the interference caused by electrical devices and the Items
blocking the path of transmission, wireless connections are not as stable as
compared to a dedicated cable. 3 _

« Due to the limitation of data-transfer rates, wireless LAN technologles are

not suitable for network backbones.
] \

6.1.3 Important Wireless éommun‘icationﬁ
.+ Terminologies : i
«The following are some important wireless communication terminologies.
a. Radio Signals '
Radio Transceiver
Wireless Access Point
Line-of-Sight Communication

b.
c.
d.

U

e -

_'
T
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o0 signals are electromagnetic waves which are used-ag a medium in
:ueless communicathn. The frequency range of radio signal is'between 3
e 1 1 GHz. Radio waves are generated in two ways naturally and

rtificially:

b. Radio Transceiver (Transmitter and Receiver)
Haﬂio transceiver is a wireless coTnm.anication device which is used to send as '
el as receive data through radio signals. It is a full duplex device that can
serform b oth the functions of sending and receiving data simultaneously. The °

yansceiver is connected to the station by means of a transcelver cable that
provides separate paths for sending and receiving the data.

Figure 6.2 Radio Transcelver

C. Wireless Access Point
An Access point is a device that both transmits and receives data {sometlmez
referred to as a transceivér). It has a built-in network adapter, anteqnal. ﬁ:;e
radio transmiﬂer The access point Gonnects users to Other users W|th n

Wireless |oca area network (WLAN) and can also serve as the point of

ntErCOnneCtIOn between the WLAN and a w|red network. A Sing[e access pOIr‘Ii

ah serve multj ithi ~ed network area. When people move,
: multiple users within a define cally nanded oRro

°¥ond the range of one access point, they are automal

% _,=,.
Al 7' 0 D27
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the next one. Wireless Access Point can typically communicate with 30
systems located within a radius of 100 meter. The older and base Model
access points allow a maximum of only 10 or 20 clients but Many nege,
access points support up to 255 clients.

Chery

Figure 6.3 Wireless Access Point
d. Line of Sight Communication

A 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-

1
{

“ |

|

of-sight microwave link can be established between two land-based antennas, |

between a land-based antenna and a satellite-based antenna, or between twe i

satellite antennas. A common example of line of sight communication is

infrared (TV remote) for short distance, and for long distance the example s
very high frequency Microwavws.

Line of Sight

Figure 6.4 Line of sight communication

-a

e

M '. s - -
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6.1.4 Shortdistance and Long distance
Wireless Communication

In telecommunications, wireless communication may be used to transfer

tion over short distances (a few meters as in television remote control)
or long distances (thousands or milions of kilometers for radio
communications). In short distance communication information is transferred
trom one station to another in a few meters (e.g. Infrared) or few kilometers
(e.g- Wi-Max) range. Short distance communication includes Wi-Fi, Wi-Max,
guetooth and Infrared. Long distance communication includes celiular
communication and satellite communication such as global positioning system

(GPS), geostationary earth orbit (GEQ), medium earth orbit (MEO) and low
earth orbit (LEO).

6.2 SHORT DISTANCE WIRELESS
COMMUNICATION TECHNOLOGIES

The following are some common short distance wireless communication
technologies.

o Wi-Fi

* WiMax
Bluetooth
* Infra-red

6.2.1 Wi-Fi

Wi-Fi is short for “wireless fidelity. It is a popular wireless networking
technology which uses radio waves to provide wireless high-speed Intemet
and network connections. It uses the 802.11 standard, developed by the
Institute of Electrical and Electronics Engineers (IEEE) and released in 1997.
A person or business can use a Wi-Fi router or similar device to create a

Ali Infoz 03101190027
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"hotspot" or area in which appropriate devices can be connected wirelessly to

a network or gain Intemet access. 6.2.2 WV IVIA X
Wi-Fi router franslates data into a radio signal and transmits it using g, g
antenna. It then sends the information to the Internet using a physical, wired JIAX is an acronym for "Worldwide Interopera’bility for Microwave A
| € Access”,

Ethernet connection. The process also works in reverse, with the router nology is a standard based wireles
) - S s o
receiving information from the Intemet, translate it into a radio signa apg WiMax tech i ; technology which is yseq to
yide Internet access and multimedia services at very high speed to the end

sends it to the computer's wireless adapter. Different electronic deviceg like pro : - ;
computers, mobiles PDAs can be wirelessly connected with Intemet access users. WIMAX is an ’F.' tfaSEdr W.'fe'less broadband access technology that
points, The access point or hotspot range is 20 meters indoor and it may bejy | provides performance similar to Wi-Fi networks with the coverage and quality

many square miles by overlapping of multiple access points. ; of service of cellular networks. It uses IEEE g02.1g standard for
Wi-Fi is supported by many applicatio:?s and devices including video game communication and can provide broadband wireless access up to 30 miles (50 .
consoles, home networks, PDAs, rn.obale phones, major operating systems, m) for fixed stations, and 3 - 10 miles (5 - 15 km) for mobile stations.

and other types of consumer electronics. =~y % WiMax technology offers transmission of wireless data via a number of

| ransmission methods; such as portable or fully mobile internet access via

point to multipoint links. The WiMax technology offers around 72 mega bits per

Simple second without any need for the cable infrastructure. '.

Wi-Fi Network

823 Bluctooth |

Blue_looth is a high-speed, low-power microwave wireless link technology,
designed to connect phones, laptops, PDAs and other portable equipment
together. Unlike infra-red, Bluetooth does not require line-of-sight positioning
of connected units. The technology uses modifications of existing wireless
LAN techniques but is most notable for its small size and low cost. Whenever
Bluetooth-enabled device come within range of each other, they instantly
Ufinsfer address information and establish small networks between each other,
Without the yser being involved.

Broadband
Internet Connestlen
(e.g. cable or DSL)

e

-—---nannaa’:‘ﬁz:iﬁ:==T‘¥
The broadband modem connects you home network |

fo an Infernet Service Froyider. The Wi-Fi .

gateway/router connects the dey/ces on you network 1=

]
1
I ta B ]
i ceices may o Combres o sinle s | Bluetooth is popular f idi tivity between non-network devices
L performing all functions, _d aw or providing connectivity : '
J ' A @ laptops, mobile phones, telephones, fax machines, PCs, Printers GPS
: Flpiwrs 6.5 WI-F1 riwoilk maxfive_rs, digital photo camera and video games controllers. The specified
MUM data transfer rate is 1 Mbps, but in reality it is much lower.
— ( %\ . r"‘f--_-—r:-l"' e s —_————— . e — N
_ pe = 187 = B ;
7 = .S‘:-"_f'-syj
Al Ir o B P XMB 1 ( \") /7 J
/N
A \J ¢
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Wireless signals transmitted with Bluetooth cover short distances, typically ,
to 30 feet (10 meters). Bluetooth networks have called a piconet or ppy
Piconets contain @ minimum of two and a maximum of eight Bluetooth pee;

devices.
6.2.4 Infrared

Infrared is similar to visible light, but with a longer wavelength. Infrared signag
can be used for short-range communication in a closed area using line-of-sight
propagation. Infrared waves, having high frequencies, can not penetrate walis,
Due to this characteristic, it prevents interference between one system ang
another system that is a short range communication in one room cannot be
affected by another in the next room. Infrared equipment is relatively
economical and simple. In Infrared communication the transmitter and receiver
must be in line of sight to communicate with each other’ Also data rate in this
type of communication is very low as compared to other methods of data
communication. Some common applications of infrared technology are listed
below.

o Car locking systems use Infrared technology for automatic locking and

unlocking the doors of cars.

e Modern Computers have infrared enabled mouse, keyboards, and
printers.

o Home security systems have infrared enabled burglar alarm.

o Remote control system in TVs, Toys, etc uses infrared technology.

6.3 LONG DISTANCE WIRELESS
COMMUNICATION TECHNOLOGIES

The following are some common long distance wireless communicato”
technologles. '

uter sdl‘-‘ﬂ‘_:e'x[ - . Unit- 6 Wireless

Communications

% cellular Communication
L]
4 Global Positioning System (GPS)

gcom

6.3.1 cellular Communication

o all the tremendous advancements in data communications and
le!eOUmmuﬁIcations, perhaps the most revolutionary is the development of
ellular networks. Cellular technology is the foundation of mobile wireless
Lnmunications and connects users in locations that are not easiy possible
by wired networks. Cellular technology is the underlying technology for mobile
lephones, personal communication system, wireless Inteet and wireless
yeb applications.

in cellular network, multiple low-power transmitters are used. Because the
mge 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
Capacity,

Cellular concept, based on frequency reuse solved the problem of user
%pacity which occurs in radio system. In Cellular communication 2 single,
high power transmitter (large cell) is replaced with many low power
transmitters‘(Small cells). The available channels can be reused as many

limes as necessary as long as the co-channel interference is kept below
dCceptable levels,

iw

)
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_ Characteristics of Cellular networks

o Consist of several thousand radio cells, each with a coverage arey of
between 500 m to 35 km radius.
o Comprised of several access networks and a single core network.
o Usually cover an entire country and serve millions of subscribers.
» Initially designed for speech telephony, but increasingly used for day
transmission. :
e Support of terminal and personal mobility.
.o Examples: GSM and CDMA Ccode divisian malliple fecess )
(-(;fa_b&é ‘;5}51‘.:}71 for wobide  comanica an)
6.3.2 Globhal Positioning Systen: (GPS)
The Global Positioning System (GPS) is a satellite-based navigation system.
The GPS system consists of 24 satellites, constructed and operated by the
u.s. Depﬁrlment of Defense. It is used for land, sea and air navigation to
provide time and locations for vehicles and ships. GPS works in any weather
conditions, anywhere in the world, 24 hours a day. There are no subscription
fees or setup charges to use GPS. The 24 satellites are moving around the
Earth about 12,000 miles above the Earth surface. They are constantly
moving, 'making two complete
orbits in. less than 24 hours.
These satellites are traveling at
speeds of roughly 7,000 miles an
hour. GPS satellites are powered
by solar energy. They have
backup batteries onboard to keep
them running, when there is no
solar power.

is used 10 provide accurate location and time inform

" on or near the.Earth.' GPS can be used for cartography, forestry, mineraf

joration, surveying, disas'ter‘ management, weather forecasting, wildife

o ofion] management, monitoring the movement of people and Ihirngs and
yinging precise timing to the world.

GPS gegments

oS has three segments or components.

gpace Segment

The space segment consists of a nominal constellation of 24 operating
alelites that transmit one-way signals that give the current GPS satellite
position and time.

Control Segment

@PS control segment consists of a global network of ground facilities that track
lhe GPS satellites, monitor their transmissions, perform analysis, and send

ation anywhere any

commands and data to the constellation.

User Segmerit ' &N

The user segment consists of the GPS receiver equipment, which receives the

sgnals from the GPS satellites and uses the transmitted information fo
\®levlate the user’s three-dimensional position and time.

6.3.3 Categories of Satellite Systems

Satelite Systems can be classified based upon their orbits info the following
lrse fypes,

| : Geos.tationary Earth Orbit (GEO)
: Medium Earth Orpit (MEO)
Low Earth Orpit (LEO)

VA

J L |

W
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a. Geostationary Earth Orbit (GEO)

The Geostationary Earth Orbit is located in-the equatorial plane such thgy the
period of rotation equals that of the Earth. Geostationary satellites have
special property of remaining permanently .

fixed in exactly the same position in the

sky, meaning that ground-based antennas

do not need to track them but can remain

fixed in one direction. Such satellites are Q
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, o .7 52t
But one geostationary satellite cannot cover the whole Earth. One sateliite 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.

liles in geoslationary orbit

b. Medium Earth Orbit (MEO)

Medium or Middle Earth Orbit (MEO) is a satellite system used i
telecommunications. MEO satellites orbit the earth between 1,000 and 22,300
miles above the earth's surface. MEOs are mainly used in Geographicd
Positioning Systems (GPS) and are not stationary in relation to the rotation ¢
the earth. MEO are higher than low earth orbit (LEO) satellites, but lower tha"

geostationary satellites (GEO). Closer to the Earth, satellites in a medi™
earth orbit move more quickly.

uter sdunce-_}(l - Unit- 6 Wireloss Communications

comP, —

sostationary orbit is valuable for the constant view jt Provides, but satellites
na geostationary orbit are parked over the equator, so they do not work well
orfar northern of southern locations, which are always on the edge of view for

 geostationary satellite.
Telsar Is the One of the first and most famous experimental satellites, orbited

in MEO.
c. Low Earth .Orbit (LEO)

;n satelite communications systems, a Low Earth Orbit (LEO) sateliite
operates at heights of between 500 and 2,000 km above the Earth's surface.
Low earth orbit satellites can be used for many purposes including satellite
communications and surveillance.

LEO satellites can be divided into "Big LEOs" and "Little LEOs." "Little LEOs"
provide pager, cellular telephone and location services. "Big LEOs" carry voice
and data broadband services to be on Internet in the sky.

LEOs are mostly used for data communication such as e-mail, paging and
videoconferencing. '

Most of the satellites, the International Space Station, the Space Shuttle, and
the Hubble Space Telescope are all in Low Earth Orbit.

> |6.4 MOBILE DEVICE COMMUNICATION

Mobile communication today is the most powerful catalyst for change in
Ifestyle of the people all over the world. Mobile communication is evolving as
e backbone for business transactions, efficiency and success. It is taking
Over the role of the PSTN (public switch telephone network). The mobile
®mmunications market requires mobility. The goal of mobility is anytime and
anywhere communications. Mobile communications technology must be able
0 allgy roaming (the ability to provide service to mobile phone USers while
Oulside their home system). On the other hand, fixed wireless is simply an
emative to wired communications. The fixed wireless user does not need

-
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mobility. Instead, the fixed wireless user needs cost effectys
telecommunications from fixed locations. Wireless is an altemative megn of
providing service. It is sometimes the only means, when the customer iSing

remote location.

6.4.1. Requirements of Mohile Communicatioy |
System '

Mobile communication system consists of the following major components g

work together to provide mobile service to subscribers.

Public switched telephone network (PSTN)

Mobile felephone switching office (MTSO)

Cell site with antenna system

Mobile subscriber unit (MSU)

Mobile Station

Base Station Subsystem

Network and Swﬂchingj Subsystem

Operation SubsYstem 3

a. Public switched telephone network (PSTN)

The PSTN is made up of local networks, the exchange area networRs, and the
long-haul network that interconnect telephones and other communicafion

a.

Sa@ ™p aog

" devices on a worldwide basis.

b. Mobile Telephone Switching Office (MTSO)

_The MTSO is the central office for mobile switching. It houses the mobi®

switching center (MSC), field monitoring and relay stations for switching ¢4

. from cell sites to wire-line central offices (PSTN). In analog cellular netw?ff‘sl
the MSC controls the system operation. The MSC controls calls, tracks billing
information, and locates cellular subscribers. '

-

[/

1§

-

e,

d

* yansmits and receives radio transmissions to and from a cell site.

- MSC coordinates call set-up to and from mobile users.

; Unit- 6 Wireless

ter science-XI

Communications )

— |
¥

¢. Cell Site

The term cell site is used' t‘f refer to the physical location of radio equipment
at provides coverage v.wthin a cell. A list of hardware locateq at a cell site
includes power sources, interface equipment, radio frequency
vers, and antenna systems.

transmitters ang

rece
d. Mobile Subscriber Units (MSUs)

The mobile subscriber unit consists of a control unit and a transceiver that

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
subscriver-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 Station 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.

8. Network and Switching Subsystem (NSS)

The NSS is composed of the Mobile Services Switching Center (MSC), the '
Home Location Register (HLR) and the Visitor Location Register (VLR). The

—1
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current location).
The VLR temporarily contains administrative information that is relativs ,

whatever mobile is ;:urrenlly in its area.
h. Operation Subsystem (0SS)
There are three areas in the OSS: Network operation and maintenance

functions, Subscription management (including charging and billing) and
mobile equipment management..

6.4.2 Features and Limitations of Mobile -
Communication System

a. Features of Mobile Communication System

Mobile Communication technology has helped to make the communication
process more convenient and easier. Organizations utilize this communication
in day-to-déy operations while people personally use mobile communication
technology to strengthen social lives.

Mobile or Cellular communication technology offers a number of desirable
features: :

o The mobile communication provides the mobility. Two aspects of mobility

are.

(i) User mobility: User communicate (wirelessly) “anytime, anywhere,
with anyone”. ' : :
(i)  Device portability: Devices can be connected anytime, anywhere 10

* the network.
o More capacity than a single large transmitter, since the same frequency
can be ysed for multiple links as long as they are in different cells.
e Mobile devices use less power than with a single transmitter 2 S
since the cell towers are closer.

aiellile:

,"/
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erage area than a single terrestrial transmitter, since additional

, Larger ¢ s
can be added indefinitely and are not limited by the horizon

ce" towers
istic of a ‘mobile net '

o ke .charactens network is the abill -
frequencies to increase both coverage and capacity. i
The mobile communication provides the handover or handoff which refers
o the process of transferring an ongoing call or data session from one
channe! connected to the core network to another channel. In case of

satellite communications it is the process of transferring satellite control
respcmsibility from one earth station to another without loss or interruption

of service.
. It is the fastest way to communicate and provide roaming services all

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
a standard for, improved spectrum efficiency,
e sets and base stations (BSs), high-
d Services Digital Network

Mobile Communicagion)
international roaming, low-cost mobil
~ quality speech, compatibility with Integrate

(ISDN) and other telephone company services.

GSM is expanded over time to improve data communication and higher
que, then packet data transport

‘data rates, first by circuit-switched techni
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 systerm:

==
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i. Inadequate bandwidth
’ Mobile Internet access is generally slower than direct cable connections, using
technologies such as GPRS (General Packet Radio Service) and EDGE
(Enhanced Data Rate for Global Evolution). These networks are usually
available within range of commercial cell phone towers. Higher speed wireless
LANSs are inexpensive, but have very limited range.

ii. Security issues A
The privacy issues become more severe with mobile systems. For example, it
is much easier for an individual to eavesdrop on mobile calls than on wired
calls. '

iil. Power issue ;

When a power outlet or portable generator is not available, mobile computers
must rely entirely on_battery power. Combined with the compact size of many
mobile devices, this often means unUsuéHy expensive batteries must be used
to obtain the necessary battery life.

iv. Interference
| Weather, terrain, and the rahge from the nearest sig'nal point can all interfere
| with signal recepfion. Reception in tunnels, some buildings, and rural areas is
~often poor.

v. Health ha.zards

More car dccidents are related to drivers who were talking through a mobile
device. Cell phones may interfere with sensitive medical devices. There aré
allegations that cell phone signals may cause health problems. ' .

Unit- 6 Wireless Communications
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vi. Human interface with device

gereens and keyboards tend to be small, which may make
Aternate input methods such as speech or handwriting

yralning. ‘

them harder to use,
recognition require

The Mobile 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)

Ali Infnr7 021011 .

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.

- AWeb service protocol stack includes the following four protocols.

i Transport Protocol

Itis responsible for transporting messages between network applications and
Includes protocols such as HTTP(Hypertext Transfer Protocol), SMTP(Simple
Mﬁff Transfer Protocol), FTP(File Transfer Protocol), as well as the more
'ecent  Blocks Extensible
Exchange Protocol (BEEP).

) 7
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i, Messaging Protocol Layer 4 E ;‘.’irchSf’ Markup Language (WML)
. : : UDDI (Service Discovery) o .
It is responsibie for enco;;:s - A% DRI, (3, < P—
i n 3 3
messages in a commo ) - the Wireless Application Protocol (WAP), such as mobile phones
nguage ] . A
(Extensible Markup Languag WSDL (Service Description) es navigational support, data input, hyperiinks, text and image
format so that they can be e o s HTHL (M
ood at either end of a LaerZ Fﬁgﬂawﬂ and forms, much ixe (Hypertext Markup Language).
underst at eit ; ' _
Markup Language) is the first markup |\
network connection. Currently, XML Messaging (XML SOAP) mmm#ess Iti e nidg )all the maj b'lp g 4
. ices. It is su e major moi
this area includes such protocols Jeless devices. It is SUPPO y j ile phone manufacturers.
| Layer 1 =i o _
as XML and SOAP (Simple Transport (HTTP, SMTP, FTP c. Wireless Ap plication Protocol (WAP)
e Wireless Application Protocol (WAP) is an vpen standard protocol which
{

Object Access Protocol).

jii. Description Protocol Figure 6.8 Web R@togpl St
This protocol is used for describing the public interface to a specific Web
sarvice. The WSDL (Web Services Description Language) interface format is
typically used for this purpose. WSDL is an XML-based language used 10
describe the services a business offers and to provide a way for individuals

and other businesses to access those services electronically.

iv. Discovery Protocol
This protocol centralizes services into a common registry. It can publish the¥r
location and description, and makes it easy to discover what services ae
available on the network. Universal Description Discovery and Integration
(UDDI) is intended for this purpose. UDDI (Universal Description, Discovely.
and Integration) is an XML-based registry for businesses woridwide 10 list
themselves on the Intemet. Its ultimate goal is to streamline oni®

transactions by enabling companies to find one another on the Web and mak?
their systems interoperable for e-commerce.

provides Intemet access to mobile users of wireless phones and other wireless

dvices such as pagers and personal digital assistants (PDAS).
h 1998 WAP Forum is formed by Nokia, Ericsson, Motorola and Unwired

panet. The basic objectives of this WAP are to bring diverse Intemet content -

lag. web pages) and other data services (e.g. stock quotes) to mobile phones :
wd other wireless terminals (e.g. PDASs, laptops). WAP allows terminals and .‘“
whware from different vendors to communicate with networks from different f

poviders, !
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SUMMARY

"

Wireless communication is a term used to describe communicatlong
between two or more devices without any physical connection,

Wireless network is a network set up by using radio signal frequency tp
communicate among computers and other network devices,

Radio signals are electromagnetic waves which are used as a moedium | |

wiveless communication.

Radlo transceiver Is a wireless communication device which Is used (o
send as well as receive data through radlo signals. e
Wireless Access Point Is a device that both transmits and receives dala
(sometimes referred to as a transceiver). :

WI-Fi Is short for "wireless fidelity. It is a popular wireless nelworking
technology which uses radio waves to provide wireless high-speed Internet

and network connections.

WIMAX Is an acronym for "Worldwide Interoperability for Microwave
Access”. Wimax technology Is a standard based wireless technology which
ls used to provide Internet access and multimedla services at very high

speed to the end user.

Bluetooth Is a high-speed, low-power microwave wireless link technology,
designed to connect phones, laptops, PDAs and other portable oquipmen!

together.

Infrared Is simllar to vislble light, but with a longer wavelength. Infrared
elgnals can be used for short-range communication In a closed area using

line-of-sight propagation,

Vi

Unit. ¢ Wireless ¢
RS Lommunicatie

, Colular technology 18 the underlying tachnotogy for mapiy 141 h
.
arsonal communication system, wireless ntgrme and wire!r?, ey

applications. 8 vielg

, The Global Positioning System (GPS) s 4 satolile-based nayigation
gystem. The GPS system consists of 24 safgftes, constructed and
operated by the U.S. Department of Defange,

» The Geostationary Earth orbit is located in the equatorial plane such fhat
the perfod of rotation equals that of the Earth,

v Medium or Middle Earth Orbit (MEO) is a satellite system used in
felecommunications. MEO satellites orbit the earth between 1,000 and
22,300 miles above the earth's surface,

» Low Earth Orbit (LEO) satellite operates at heights of between 550 and
2,000 km above the Earth’s surface.

* Web Service Protocol stack is a protocol stack that is used to define,
locate, Implement, and make Web services to interact with each other.

* Wireless Markup Language is a markup language created for devices that

'fzplement the Wireless Application Protocol (WAP), such as mobile
Phones,

X ™o Wireless Application Protocol (WAP) is an open standard protocol
. Yhlch Provides Internet access to mobile users of wireless phones and

; ;:f;ar Wrreless devices such as pagers and personal digital assistants
As),

-\127__‘___24
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Select the best choice for the follawing MCQs.

The frequency range of radio signal is between 3 KHz to GHy
LA ; B.2

C.3 D.4

Which of the following is a wireless communication device used to send

as well as receive data through radio signals?

A. Sender B. Transceiver

C. Recelver D. Infrared

What does WAP stand for? ;

A. Wireless Access Place B. Wired Application Protocol

C. Wireless Access Protocol D. Wireless Access Portion

Electrical and Electronics Engineers (IEEE).
A. WI-Fi B. Bluetooth
C. Infra-red D. WiMax
Which of the following Is used to provide Intemet access &nd
multimedia services at very high speed to the end users?
A. Wi-Fi B. Bluetooth
C. Infra-red D. WiMax
signals can be used for short-range communication it 2
closed area using line-of-sight propagation. '

A. Wi-Fi B. Bluetooth
C. Wi-Max D. Infra-red
T ox UV e

pr _‘___'___._..__——-—--‘""'-

uses 802.11 standard, developed by the Institute of

ner .|"
i €

== N - e
4 e GPS system consists of —— Satellifgg,
A.20 B.22
c.26 D. 25

GPS ——__ segment facilitieg that

Irack the gp 3
monitor their transmissions, perform analygis S satelites,

data to the constellation. ] s comomnc s,
A. User B. Control
C. Space D. Air
Which of the following orbits is at the distance of 22,000 miles from the
surface of the Earth.?
A. Geostationary Earth Orbit B. Low Earth Orbit
C. Medium Earth Orbit D. High Earth Orbit

is the first markup language standard for wireless devices.

A.HTML B. WAP
C.HTTP D. WML

02. 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
Communication.

What is Global Positioning System (GPS)?

What is Wireless Markup Language?

What is Wireless Application Protocol?
Write short note on Web Protocol Stack?

§
\J £
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Q3. Give detailed answers of the following questions,

What are the advantages and disadvantages of wireless networkg?
Explain different types of short distance Communicatong

ATABASES

technologies.
Describe long distance communications technologies in detaj),

i.

Explain different classifications of Satellite Systems.

iv.
v.  What are the Requirements of Mobile Communication System?
vi. - Give important features and limitations of Mobile Communicatiop i : :
p After the completion of Unit -7, the Students will be able to:

System.
explain the difference between data and information,

»
» explain the file management system.

» define Database. , ;
» explain Database Management System (DBMS).

: Identify 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 termi i i
erminologies (Field/Attribute/Col
Record/T: uple/Row, Ta ble/Relation, View,(Data Type, Key). o

. | ::p:a'in the steps for designing a database.
Piain with examples (Entity, attributes, relationships, keys).

> explain o
examplége cardinalities and modali'ties with the help of pictorial

b

> draw Enf; ,
studenlrl rtrlg-REIatiO"Sh'P (E-R) diagram for library management system,
fagement system, ticket booking system,

ansfor \
entities‘r?rézng'R,d'agl'a{n to the Relational schema (Transforming
orming attributes, transforming relationships).

"°fmaliz3 :
relations up to third normal form including integrity rules.

) l»ln.-Z :Fﬂi ) v | \l“-l i
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' T _ ' Exampie‘é ’:ﬂ’ daka --'-.’J» ~fnf-i--n_.a£mn . (
R 1, Students name§ N a class are data whjlg names of students’ |
: alphabetic order is an information. n
In past, datghgsRasere found only In. 4 guc) researc.h-laboratoﬁes Wherg -2, A day's temperature, humidity, wind Speed recorded are data wh
computer scientists struggled with ways to make them efficient and useful, ang weather prediction as cold or warm is Information while
published their findings in countless research palpers. ;‘oday databases arg , 5. A student's subject marks are data" while his percentage of marks
iqui i i indust inase ' - ) marks,
ubiquitous part of the rnfonn.atu_)n technology (IT) 'y and business j, grade and position are information, | |
general. We directly and indirectly use databases every day banking il ce batween Data and Information
; . " _ . =) SLWEeEED: data KT 10Vormat
transactions, travel reservations, employment relationships, web site searches lWlffL______ B i :
i i ; T i ’ nform T TEN
purohases, and most other (rapsSClions are recorded in and(gefyst sy T Data is raw, unorganized facts | When dala iasﬂonprocessed"!
caline. that need to be processed. Data ' organized, structured or : )

can be something simple and ' presented in a given context so |

seemingly random and useless 1 as to make it useful, it is called !

A database is a collection of related files that are usually integrated, linked o
cross-referenced to one another. The advantage of a database is that data o A ,
until it is organized. ! Information.

and records contained in different files can be easily organized and retrieved . B
Data Is used as input in the ' Information. is the output of |

using specialized database management software called database i \
' computer, | computer. ' ! |

T

management system (DBMS). By _ ; e 3 :
13 Data alone is meaningless and { Information is useful, meaningful ‘f |
' | valueless. and valuable. |

20| : '4 | Data is difficult or even ' Information is easier to reproduce

' | impossible to reproduce if lost. | if lost. For example, if the '

Data : | For examples in an Exam result obtained marks of the students’ '

! are lost, these can easily be :

The word Data is the Latin plural of Datum which means ‘to give" of | allthe subject marks award lists | ;
| | are lost or damaged, it would be ! recalculated from the award [Ists_

“something given” (The word data is usually used as a singular term). Data isa 1 . |
|| very difficult to reproduce them. | ,

collection of facts, figures, numbers or ideas that can be organized an B 0 _ ; i
processed. Data may or may not be meaningful and cannot be used fof ® | Datais an independent entity. | Information depends on data.
decision making process

?l’i.z

Information — , i
When facts, figures or numbers (data) are processed and converted ™ | Flle Management system-also known as Conventional file system or simply file

: | 3 P
‘meaningful form that can be used for decision making or any other usefl System is method of storing and organizing collection of data in the form of

activity, it is called Information. - flés on the secondary storage dévices. These files are accessed with the help
——— __‘_-__—_;_‘;-:::“ 208 .;: = "”d’/xi—z : 04;%'_'—-_____-_-_ . N — 3 ! ]1
\ i LAl e -] 027 L
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of certain file handling program develop
BASIC and Pascal. Conventional file system is no longer used duye {, s

demerits and limitations as mentioned below.

Limitations of File Management System

i. Data Redundancy
Independent data flles include a lot of duplicated data; the same daty |5
recorded and stored in several files. This data redundancy causes problemg

when data Is to be updated. Hence data redundancy is more in case of fig
approach. '

ii. Inconsistency
In this system, data is not consistent due to redundant storage. If a data item s
changed all the files containing that data item need to be changed and
updated properly. If all the files are not updated properly there may be high

risk of inconsistency.

ifi. Intensive Coding .
The processing tasks like searching, editing, deletion and updating should
have separate programs. It means there are no built in functions available and

needs coding every time to perform these operations.

iv. Data Isolation ;
Data is scattered in various files and the files may be in different format. The

users have to write new application progrém to retrieve data from these files.
This is difficult, time-consuming, and costly.

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 fil
management systems. ' . bi1o ,

‘r

ed In programming languageg "ke;x_

computer Science-XI

— s Hf:!lipfhbala Fundamentals

vi. pifficulty in Accessing Data

it Is not easy to retrieve information using a file mana
smplest data retn:ieval task from file requires extensive prg::::t Isys‘em. s
is a fime consuming and a high skill activity, L

vii. Integrity Problems

integrity means reliability and accuracy of data. Data values may need to
satisfy some integrity constraints. For example the balance field value of a

*bank account must be greater than 5000. We have o handle this through
program code in file management systems,

\;riil. Atomicity Problem

Atomicity means that either one transaction or another should take place as a
whole. It is difficult to ensure atomicity in file management system. For
example while transferring an amount of Rs. 1000/- from Account A to account

" B, if a failure occurs during execution there could be situation like Rs. 1000/-

are deducted from Account A and not credited in Account B.

ix. Poor data security

Al the files are stored as text files. These files can be easily located and
trapped because file management system has no centralized data security.
- Enforcing security constraints such as effective password protection, locking

- Parts of file in file processing system are very difficult to program.

(
. 1.1.3 Database

Database is a shared collection of logically related data (and a description of
this data j.e. metadata), designed to meet the information needs of multiple
Users in an organization. It usually refers to data organized and stored in a

Computer that can be searched and retrieved by a computer program called

DBMS,

]
-J
L 1
4
I
~
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A database combines records previously stored in separate files into a shareq 7. : : ar4h
pool of data records that provides data for many applications. The data stored i

in a database is independent of the application programs using it and the type DBMS is preferred over Conventional File Management System due 1o
- of secondary storage devices on which it is stored. e following advantages:
| . | . ¢ ied Data Redundanc
7.1.4t:Database Management sy<i ;, Controlie 2 i
, ¢ the conventional File Management System, every user maintains #s own
A database management system (DBMS) is a set of programs that allow users fles for handling data. The database approach combines redundant data into
to create, maintain and manipulate database, and store or retrieve data from+ a single, Jogical structure. Every primary fact is stored at only one place in the
those database files. Manipulation of data includes the following. database- _
 Adding new data, for example adding details of new student. _ ii. Data Coi 1sistoncy

Minimal data redundancy leads to consistent data. By controling data

« Deleting unwanted data, for example deleting the details of students : ; .
redundancy, data inconsistency is greatly reduced. If a data ftem appears onfy

who have completed course. 2t one place it is easy to maintain. Any change will automatically take effect at
e Changing existing data, for example modifying the fee paid by the all places wherever this data is used.
student. el

iii. Pata Sharing

The DBMS belps to create an environment in which users have better access :
: A database is designed as shared resource compared to Conventional Fiie

to data. DBMS helps to give an integrated view of the organization’s System. Authorized users are g ranted access 1o use the shared datat
operations. The DBMS makes it possible to share the data in the database according to their needs and rights.
among multiple applications and users. . Enfarcament of Standanis
The following are few examples of the database systems, managed by DBMS. Since all access to database must be through DBMS so standards are easier
> Customer information system ; o enforce. Standards may relate to the naming of daia, format of data, and
» Inventory information structure of data. .
> Library management Y. Security
> Accounting and bookkeeping - _In Conventional filing systems there is no centralized security system which

resticts users according to their role in the organizafion. DEMS makes 2

Typical DBMS include Microsoft Access, Microsoft SQL Server, Sybase, 1BM *
;o L aas“**'fﬂe.nfc::rc;ese::urityrn.n,st;rictit:n'r:-sinv::ladawtabf:lseiswntra'-iﬂad-U*‘-e"-’*ﬁ‘m

DB2, Oracle, Ingres and MySQL. Provided permissions to access data according to their rights.
, o . , —_— ﬁ_ <
P . ——————— — = — — 212 - T N e — — 1213 :
i _ b ‘# 3 N T ) )~/
L N \J (
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vi. Reduced Program Maintenance | |
Many DBMS provide several tools to use In program development ang
uces the overall time for developing and maintenance of

maintenance. It red
programs.

vii. Backup and Recovery .
DBMS provides facilities for backup and recovery from failures including disk

crash, power failure, software errors, which may bring the database from the
inconsistent state to a state prior to the failure.

viii. Program-Data Independence .
The separation of data from the application programs that use the data are
called data independence. In database approach data descriptions (metadata)
| Is stored In a central location called the repository. With data independence,
' user can change data without changing the application programs that process

the data.

ix. Support for multiple views
DBMS may allow different usars‘to see different “views" of the databass,
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 to

meet their data needs.

——

7.1.6 IRole of the Database Administrator (DBA)

DBA is a person responsible for managing the overall database management
and physical realization of the database system. The primary role of the DBA

Y

——uuase Fundamentals

uter S
Pdm istor, develop and implement policies and Procedures necessary to
» security and integrity of the database, Qther prim‘ary responsibliities

com

de:

gA Inclu
Impfementatio

’ '
patabase design

L]

performance issues
’

ucture and access-method definition
, Storage str

granting of authorization for data access

Routine maintenance which may include:

o Periodically backup the database

0 Ensuring that enough free disk space Is available

o Monitoring jobs running on the database and performance

n of Data Models

74.7. .Database Models |

Adatabaée model is a set of rules or specifications which state that how data
«an be stored, organized and manipulated in a database system. It provides l
lools for describing data, data relationships, data semantics and consistency
constraints, Several models have been suggested. Few common models

Include: , ;
a, Hierarchical Database Model

b. Network Database Model
¢. Relational Database Model
d. Object Oriented Database Model
e. Object Relational Database Model
% Hierarchal Database Model
h tis type of model, data is organized into a tree-like structure. There Is a

hla;mﬁy of parent and child segments. This structure Implies that a record
N have repeating information, usually in the child data segment. Each parent

) 7

.
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I can have many children but each ¢
abase model.

a hlerarchical dat
' r Companies

hild has only one parent. Figure 7.1 dgpjq -

'y

Invol ce = COl'ltaCts
Payments Letters Faxes Emall:|

Figure 7.1 Hierarchical Database Model

b. Network Database Model

A network database is similar to a hierarchical database model except that
each child can have more than one parent record. A child record is referred to
as a "member’ and a parent record is referred to as an ‘"owner". The
advantage of the network database is its ability to establish relationships
between different branches of data records and thus offer increased access
capability for the manager. Figure 7.2 shows a network database model.

Store

-

Manager

Customer Salesman

AN

Order

_Items

Figure 7.2 Network Database Modol. ¥

7 —

— . - - — - \ s
P —— BN

i ‘ : . ! 8

s a table with columns and rows. The Relational model uses a
ion 0 1ables/relations to rePresent both data and the relationship amon
colleC o Each table has multiple columns and each column has a uni ug
e nformation about particular entity is represented in rows (also caﬁed
name and columns. Figure 7.3 illustrates an example showing an Entity-
mp[eSJ (E-R) diagram that represents entities (tables) and their

1anship .
RT;;:;:;NPS for a sample relational model.
1o

G
A re[aﬂon

A&
3 TIMETABLE
53 ATTENDENCE_RECORD ¥ SUBJECT_ID [FK]
N & START_TIME
8L ENROLLMENT_NO [FK] & END_TIME
&1 RESOURCE_ID [FK] 4 RESOURCE_ID
B TIMESTAMP ¢l FACILITATOR_ID
T3 RESOURCES Verbl
RESOURCE_ID
[ FACILITATOR_MASTER

%% SUBJECT ID
B FACILITATOR_ID
B FACILITATOR_NAME

Figure 7.3 Relational Database Model

d. Object-Oriented Database Model
gizt::r?triented database Model is a database model in which informatiop is
Obers Or;;d in the form of objects as used in object-oriented programming.
b mmted databases are different from relational databases and belong
Wbl he broader database management system. When .database
— t:Te combined with - object-oriented programming language

» the result is an object-oriented database model.
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e. Object Relational Database Model

* Object relational database model add new object storage capabilies 1, the
relational database systems at the core of modem information systems, Theq,
new facilities integrate management of traditional fielded data, complex Objects
such as time-series and geospatial data and diverse binary media gy, b
audio, video, images, and applets. By encapsulating methods with daty
structures, an ORDB Model server can execute complex analytical ang data
manipulation operations to search and transform multimedia and other

complex objects.
7.71.8 Database Languages for Relational
Databases

To manipulate data, one approach is to interact directly with the DBMS using

special language called a query language.

Structured Query Language (SQL)
Almost all relational database management systems use SQL (Structured
Query Language) for data manipulation and retrieval. SQL is the standard
language for relational database systems. SQL is further divided into thé
following languages:

a. DDL (Data Definition Language)

b. DML (Data Manipulation Language)

¢. DCL (Data Control Language)

a. Data Definition Language (DDL) ‘
Data definition language (DDL) is a database language that defines
structure in which data are stored. These structures may include databas®

table, query fields and records.

" jence-XI
T b Fundaneny, [ o
R =

. Data Manipulation Language
ipulation language (DML) i
A;eastsa OT:'::ﬁipulate data. Tf?e t)(rpes ())flzcsel;n g::ge that enables ysers to
Retrieval of information from database
|nsertion of new data into the database
Deletion of data from database
Modification of data stored in the database

L]
A3
.
o. Data Control Language
pata Control Language is a database language used to control access to the
data in a database. Examples of DCL are:

« Giving rights to the users -
« Revoking of the already given rights

’ 7.2 BASIC DATABASE
. TERMINOLOGIES

The following are some basic database terminologies.

a. Field/Attribute/Column
An attribute is a property or characteristic of an entity that is of interest to the

organization. Following are some attributes:

* STUDENT: student no, name, address, phone no

* EMPLOYEE: employee no, name, address, skill
In Relational Database Model, an attribute is represented by column. Whereas
the term field is usually used for a column but it is more correct to use field to
Specify a single item that exists at the intersection of a row and column.

b. Record/Tuple/Row
A collection of related fields treated as a single unit is called @ record. For
Example a student’s record includes a set of fields that contains Roll No,

Name, Class, Date of Birth and Address.

) 7
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In Relational’ database, a Row or @ Record or Tuple represents g single

occurrence of an entity.

c. Table/Relation *
A table is set of values that are organized using vertical named columng and
horizontal rows. A table ha; a specified number of columns, but may have any
number of rows. Whereas in terms of relational database, a table can bg
considered as relation, but the two are not equivalent. For example a tablg
may contain duplicate rows, but a true relation cannot contain duplicate rows,

d. View ,
A view is a dynamic and virtual table that may not exist in the database butis

derived from one or nfore base tables. In simple words there is no stored taple
that represents the view instead a definition or query representing the view s

stored in the database.

e. Data Type
Data type is the claésification of a particular type of information. It is easy for
human beings to distinguish among different types of data but most database
systems require the user to specify the type ~of each data field. Integer,
floating-point and character (text) are the common data types.

f. Key
In order to track and analyze data effectively, each record in a table requires
an identifier that uniqugly indentifies it, is called a key. The key must be
completely unique to a particular record. For example student’s roll numbe,
employee number, and customer number, etc. are key fields.

Figure 7.4 shows a complete Table or Relation.

o _—-__-'—'_.""’f/
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5 Khalld | 217711972 | Rawalpindi | 5/ai2002

% Naeem 14/51972 | Islamabad | 177871995

i |'Sajid | 5/6/1976 | Peshawar 3/6/2005 .

= Mehmood | 8/4/1971 Peshawar | 8/4/2000"
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Figure 7.4 Table/Relation

a. Problem Identification/definition
b. Feasibility Study

C. Requirement Analysis

d. Identifying Entities and Attributes

[2+]

a. Problem Identification/definition

p 7.3 PLANNING A DATABASE

Database planning is a systematic approach to the development of database
that moves from concept to design and development to implementation. A
well-designed database promotes consistent data entry and retrieval.

7.3:1 Steps for Designing a Database

The process of databése design is divided into different steps. These are:

- Assigning Names to Tables and Columns

One must know what the problem is before it can be solved. In this step a
Satement js prepared specifying the scope and objective of the problem. For
“ample, the Admission Section Head has been getting complaints of poor
®Mice from student. This may lead an initial investigation to find whether a

.
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an solve the problem.. If the report suggests a new systam

xt phase which is the feasibility study of the new System, Ty

new system C:
leads to the ne

b. Feasibility Study
Feasibility Study also known as pilot study is conducted to determing Whethg;
new database system should be developed or not. Feasibility study depeng
on various factors which may include time needed for development, cost gf

development, resources needed in and after development, training
personals, and maintenance of the new system after implementation,

c. Requirement Analysis
Requirements analysis is the process of understanding the customer negg
"and expectations from the proposed system. Requirements are a description
that how new system should behave or features to be included in it. In orderty
collect all these required information, a database analyst need to spend a lotof
time within the business organization observing the current system, talking to
the end-users and examine the overall system.

d. Identifying Entities and Attributes
After requirements identification, the next step is to identify the entities and iis
attributes. An entity is the main data object that is of significant interest to the
organization, It is usually a person, place, thing, or event to.be recorded in the
database.
An Attribute is a property that describes an entity. For example if employee Is

~ an entity then, the employee’s name, age, address, salary and job etc. are the

attributes.

e. Assigning names to Tables and Columns

Entities are converted to tables and attributes to columns of the tables, o¢®
entities and attributes are identified. There are no standard conventions for
naming tables and columns but all names should be meaningful and
consistent throughout the database. Table names represent business obj

—
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W mentals
x 0 meaniﬂgf”l words should be used for naming tables, for example

n for customer's table. In case of

attributes, meani
od wherever possible. ngful names

B
wGuStamars
ghould be U°

"4 DATA MODELING AND ENTITY
RELATIONSHIP DIAGRAM

a, Data Modeling

A data model is a logical representation of data in an organization. It s used to
describe the elements of a database system and their relationships. A data
model can be thought of as an entity relationship diagram that illustrates the
relationships between data. Capturing all the possible relationships in a data
model can be very time-intensive. It is an important step and should not be
avolded. Data modelers often use multiple models to view the same data and
ensure that all processes, entities, relationships and data flows have been

identified.
b. ENTITY RELATIONSHIP DIAGRAM (ERD)

Entity Relatioaship 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. Diagrams
created by this process are called Entity-Relationships Diagrams (ERDs).

An entity-relationship (ER) diagram is a graphical representation of entities
and their relationships to each other. It is typically used in computing for
organization of data within databases or information systems. The following
are a few symbols used in ERD.

Relatonship ~ Aliribute

Figure 7.5 ERD symbols
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7.4.1 Elements of Entity R c!mmns hip Di

agram
a. Enti t’

An entny is a person, place, object, event or concept in user environme,

about which the organization wishes to maintain data. Exam ples of entitigg %

as under.

PERSON: employee, student, patient

PLACE: city, state, country

OBJECT: machine, building, automobile

EVENT: sale, admission, exams

CONCEPT: account, course, work center

‘Entity Instance
A single occurrence of an entity is called entity instance. For example th
Instances of Entity STUDENT are as under: j

" RollNo; 454 RollNo: 343
Name: Ahmad Ali Name: Nauman
Address: Peshawar Address: Mardan
PhoneNo: 0454450454 PhoneNo: 0445666454

FIRUIRLC

An attribute is a prope;ty or characteristic of an_emity that is of interest to the
organization. Following are some attributes:

STUDENT: student no, name, address, phone no

EMPLOYEE: employee no, name address, skill

L ]
Relationship

A meaningful association among entities is called a relationship. A relationship

describes how the data is shared between entities. Relationships &

represented by a diamond symbol connected to the related entities. -

[ p—— =

————

—

__/’/'/__/H

" ‘.1'

A Un_itf 7 Database Fundamenta
= ;:J’

ginal Chen notation, the relationship |s

nagefs manage employees as shown In Figure 7.6,

placed Inside a diamand, e, g

@

!

Flgure 7.6 Relationship

pegree of a Relationship

The number of participating entities In a relationship Is known as the degree of
the relationship. It has three types.

|, A unary relationship exists when an association is maintained within a
single entity, Unary relationships are also known as a recursive
relationship. It is a relationship where the same entity participates more
than once in different roles.

Employee

Figure7.7 Unary/Recursive relationship .

manages j.

In the above example employees are managed by employees.

i. A binary relationship exists when two entities are associated with each
other through a relationship. OR If there are two entity types involved, it is a

binary relationship type.
‘ Manager { { | Baph \ .
) /7

manages

Figure7.8 Binary Relationship

]

L
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Like unary relationship, in binary relationship the associations betwegr, two
entity types may be described as one-to-one, one-to-many or many-to-many,
one-to-one: one instance of an entity (A) is associated with only one instance

of anoiher entity (B). For example, in a database one instance of entity type
Country (A) is associated with only one instance of entity type President (B).

A " B

' 1:1

Figure7.9 one-to-one

one-to-many: one instance of an entity (A) is associated with zero, one or
many instances of another entity (B), but for one instance of er_ﬂity B there is
only one instance of entity A. For example, for a company with all employees
working in one building, the building name (A) is associated with many
different employees (B), but those employees all share the same singular
association with entity A. 2 '

A _ B

i
™

: 1: M

Figure7.10 one-to-many

" many-to-many: one instance of an entity (A) is associated with one, zero or

many instances of another entity (B), and one instance of entity B is
associated with one; zero or many instances of entity A. For example, for 2

company in which all of its employees work on multiple projects, each instance

of an employee (A) is associated with'many instances of a project (B), and a!
the same time, each instance of a project (B) has multiple employees (A)
B

L

A
—
-1 L

M:N
Figure7.11 many-to-many

—
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: ernary relationship exists when three entities are associated, OR |f

il A , . e
il g three entity types involved it is a ternary relationship type

-

Sells

‘ Customer

Figure 7.12 Ternary relationship

Sales

Product

Assistant

d. Keys ;
Akey 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 Key
ensures each record within a table can be uniquely identified by one field or a

combination of fields within the table:

There are different types of keys.

i. Candidate Key
A Candidate key is any set of one or more columns whose combined values
are unique among all occurrences. In other words a candidate key can be
used to uniquely identify each record in the table. Every table must have at

least one candidate key but at the same time can have several.

>
_ - .
\J £
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Candldate Keys

Figure 7.13 Candidate keys -

In the above example, student_id can be a candidate key which uniquely
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:

¢ [t must contain unique values

o |t musl‘ not contain null values

¢ |t contains the minimum number of fields to ensure unigueness

It must uniquely identify each record in the table
iil. 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 a.nd never be null.

o« >

e T wWiivalinienals

Figure 7.14 Primary keys

jii. Foreign ey

‘Aforelgn key is generally a primary key from one table that appears as a field

in another table where the first table 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.

1
siitselgme |

| e

i _‘.

Figure 7.15 Foreign keys

nfoz 03164100027
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In the above example, courseld is primary key in courses table, Whereas:qi;;ﬂ'"
S

foreign key in the student table. The two tables are linked through courselq,
iv. Composite Primary Key

In some tables a single column cannot uniquely identify entitigs (rows). In that
case we have to use two or more columns to uniquely identify rows of the
table.

When a primary key contains two or more columns or fields, it is called ag
composite primary key.

v. Super Key -
A Super Key is a set of one or more attributes that are taken collectively ang

can identify all other attributes uniquely.
'If we add additional attributes to a primary key, the resulting combination
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
DOB (date of birth field or attribute) is the primary key, then by adding some
additional information about the day of the month key in the DOB field, this
field or attribute becomes more powerful and useful Such type of key is called
super key. . : '

vi. Secondary Key

A secondary key is an attribute or combination of attributes that is not a
primary key and can have duplicate data i.e. it can identify a group of records.

In other words secondary key is used after the identification of the primary key.
e.g. in a STUDENT table if Roll Number is a primary key, then Name of the
student, address of the student, Phone number of the student and the fees
paid by the student are secondary keys. Secondary keys are used to speed up
searching hrocess in databgses. '

vii« Alternate Key :

A candidate key which is not selected as the primary key is called alternat®
key. For example if Roll No. and Registration No. fields are the candidate keys

.
r;@
il I | " () [ 4 d | |

Ve

o II No. is selected as the Primary k
i i Ro ey then Hegistratlo |
N No, will work as

ro alternate key- -

542 Cardinality and Modality

cardinality refers 1o the maximum number of timeg 4 ins
canbe associated with instances in the relateq entity
Modality refers to the minimum number of timeg an instance
he associated with an instance in the relateq entity,
cardinality can be 1 or Many and the symbol is placeq on the outside ends of

the relationship line, closest to the entity. Modality can be 1 or o and*the
symbol is placed on the inside, next to cardinality symbol,

tance in one enity

in one entity can

" 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 O a circle is drawn.

Zero ormore

o
7| -
1 ormore
|| )
' 1 and onlyl
I zero ori
e ¥
Figure 7.16
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e 4 The following.diagram indicates all of the possible combinations:
Each instance of A is related to a minimum of
A L——o04 B | zero and a maximum of one instance of B
Each instance of B is related to a minimum of
A B | one and a maximum of one instance of A
A B Each instance of A is related to a minimum of
| one and a maximum of many instances of B
A ; B | Each instance of B is related to a minimum of
_ zero and a maximum.of many instances of B

Figure 7.17

= Y7 - e

: e
- wiagrams

]

)

7 4.5, 'Daimj

=
| -

¥
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The following are few examples of E-R Diagrams for somie systems like
Library Management System, Student Management System and Ticket

Booking Sys:em'
:_ +/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.

L]

s Book: The set of all the books in the library. Each book has a Bookdd,
Title, Author and subject as its attributes.

 Member: The set of all the library members. The member is described by
the attributes Memb_id; Name, Address and Telaphoné.

. ‘| 2
S -
—
1
|

Computer Science-XI g — N

___--‘,%h—-—-—-_.

E

=Xl
uter SC[CE";E
(s

"/pubﬂsher: The set of all the publishers of ¢,
' ity are Pub_ID, Address and Name,
The relationship between Publisher and Bogk is one-to-
' 3 ishes many books
publisher publis 3
, The relationship between Member and Book is also one-to-many because
a Member can borrow one or more books, )

— — ;?Hj_llt;T_Databasu Fundamentals
—‘-_"_—““*—-——-_._____

e books, Attributes of this

many because g

Flgure' 7.18-E-R Dlagram for Library Management Systom .

E-R Diagram for Student Management System

Inthe student Management system shown in Figure 7.19, the following entities

and atiributes can be identified. \ ,

8- Departmeni: The set of all the debartmems in an organization. Each
department has a DepartmentName and Location as its attributes.

' Instructor: The set all the instructors in a depaﬂ"i'e"‘- The Instructor Is

d:sc:n‘bed by the attributes Instructor_ID, first_name, last_name and
Pnone, ;

Ali infoz 031
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' Course: The set of all the courses offered by a department. The Course jg

Tomputer Science-X|

described by the attributes Course_ID, duration and course_name,
Student: The set of all the students of the institution. Attributes of this

entity are Student_ID first_name, last_name and phone.

The relationship between Department and Course is one to many becaysg
a department offers many courses for study.

The relationship between Department and_ Instructor is one to Many
because a department can hire many instructors to teach different coyrgeg

in the institution.
The relationship between Instructor and Course is one to many because

instructor teaches one or many courses.

Figure 7.19 E-R Diagram for Sfudent Management Systam

.
x%

mputer science-X|_

Y'lo'many b
an be enrolled for one or m ecause g
student C Ore courses ang 4 ¢

\aken by one or many Students,

, The relationship between Student and Coyrgg Is man

EH plagram for Ticket Booking System

in the Ticket Booking System shown in Figure 7,17, the following entities ang

aﬁributesban be identified.

v Airline: The entity Airline is set of all the airlines and |is attributes are
Airine_Code and Airline Name.

+ Passenger: The set of all the passengers who want to travel by an
aiplane. 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 light is described
by the attributes FlightNo, DepartureDate, DepartureTime, ArrivalDate,

ArﬁvalT ime, 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 aflight.

A

Jl

Unit. 7 Databagg Fundamonmfs i
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The type of relationship betwee

ssengers.
because each flight has many pa . l
en Flight and Seat Is one to many because therg -re]atianal database schema is the tables, columns ang %

reservation in each flight, nake UP 8 relational database. The schema describes how reaf world entities
40 modeled in the database. An ER Model is intended as description of real
world entities but it represents the conceptual level of the database design and
nust be translated into a logical level of database design, -

A relational database schema helps users to organize ‘and understand the
structure of @ database. This is particularly useful when designing a new
database, modifying an existing database to support more functionality, or
puilding integration between databases.

Unit- 7 Database Fundamentyy, coﬂ'pu“ f

! rsc""cu.xl T / ¥
== Flight and Passenger s one 1$ 5 RELATIONA '
: 5175 R L SCHEMA |

e The relationship betwe .
e available one or many seats avallable for

may b

 7.5.1 Transformation of E-R Model into

| Relational Schema

a. Transformirig 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 enfity instance. Each column
Corresponds to an attribute.

b. TransTorming Attributes to Relational Schema
Each éttribute of the entity type is repiaced by a column (field) in the table.
Suppose we have an Entity. Type Student that has attributes, SID, Name,
Malor and GPA. Al the attributes of Student entity will become columns in the
Student table. Figure 7.18 shows this transformation.

- S8

1190027
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| SID Name | Major | GPA
1234 Ali cs 2.8
5678 | Asad EE 3.6

Figure 7.21 Transtormation of E-R Model into Relational Schema

c. Transforming Relationships to Relational Schema

Each relationship in an E-R diagram must also be represented in relational
schema. The representation depends upon the nature of relationship. In some
cases, a relationship is represented by making the primary key of one relation,
a foreign key of another relation. In some cases, a separate relation is created

to represent a relationship.
o

7.5.2 ' Nermalization N\ e
Normalization is the process of organizing data in relational database in ordeé
- - b . - " . s
to minimize duplication of information (data) and to safeguard the data?ﬁde
" against certain anomalies. The basic purpose of normalization is t0 divi

: : the
large table into smaller and well formed tables/relations and remove
inconsistencies or anomalies.

- -linl_ti Datahase Fundamentals

e —
—

Normal Form

e degree of normalization is termed ag Nt'm'nal Fc:orrn. For example, Fire
Normal FOrT™ (16t NF), Sacond Nomal Fufp (2nd NF), Third Normaj IE:mF(iarﬁ

NF) etc-
First Normal Form

The selation is considered to be in First Normal Form (1% NF) if the intersection
of each row and column contains only one value. In 1% NF we remove the
repeating groups. Consider the following example.

Eﬁ,ployee Table

gt

15 Ergraen
Khan Engineer
101 Faisal DB Designer | 900 19
' Naeem
105 . Bilal Ahmad | DB Designer | 900 35
18 MIS 114 Zubair Programmer | 750 126
Ahmad
118 M. Waseem | System 800 453
_ Analyst
L g 104 Shaukat Ali | App Designer | 600 324

-

Figure 7.22

The Employee table contains repeating groups. To normalize the above table,
Urepeating groups must be eliminated.”
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Employee Table

Evergreen

signer 900
rammer

App‘Designer

Figure 7.23

Attribute Proj_no is not an adequate key and does not uniquely identifies al
the records. To maintain a proper primary key, the new key must be composed
of a combination of Proj_no and Emp_no.

~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 '

LAO T 17 O ]

Partlal dependency
Figure 7.24

—

Attribute Proj_name is dependent on Proj

p charge_per_hour are dependent on

only part of a composite primary keyare call

project Table

Figure 7,25
EmP'oyee Table

drd Normal Form
The relation should pe in“the 1% and 2™

dependencies must be removed. A transitive

one non-key attribute on another non-key att
7.28. ; ;

Employee Tai:le

_NO, while E

Emp_no. Depen denci

Mp_name

» Job_class
s based on

|
| |

ed partia| dependencies,  : |

normal farms and all transitive
dependency is a dependency of
ribute. Consider Table in Figure

Figure 7.28

4
Transitive dependency

oz 031100007 o
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Both Job_class and Chargé_per_hour are nonprime attributes ang the atg, :

one is dependent on the former. So by removing transitive dependency the
pata is @ collection of facts, figures, numbers o ideas that c

pI'OCBSSBd' * (4 I - be O‘rganfzed el

when facts, figures or numbers (data) are processed

D s ' meaningful form thgt can be used for decision making or a”YiT:arT;Em- ifm

Figure 7.29 : itis called Information. _ _ activiy,

t system also known as Conventional i

. , File Managemen 1 $ Lonventional file system or i i

system is a method of storing and organizing collection of daT: : theofrof:p:yrms

on the secondary storage devices, o

, Database is a shared ccl:Hection of logically related data (and a description of his

data i.e. metadata), designed to meet the information needs of multiple users in

following new tables will be created. _
"

Employe; Table

Job Table

an organization.
s 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 info 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 tab
the relationship_among those data. Each table has multiple columns and each

column has a unique name. ’
Object-Oriented database Model is a da!abase'mogef in which mfriJm'Jathﬂ s
répresented in the form of objects as used in object-oriented programming.

. ties to the
Object relational database model add new object storage capabilities to the
| elational systems at the core of modern information systems. I
: [ationa
* SQL (Structured Query Language) is the standard language for re

Figure 7.30

les to represent both data and

e
| database systems, -
|r —_-’/ -_'_'—-_-_._-_-_._-_-_ o -
)] i Binfoz | D Aquiii
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Data definition language (DDL) is a database language that defines the Structyre

in which data are stored.

Data manipulation language (DML) is a language that enables users to access or

manipulate data.
Data Control Language is a database language used to control access to the data

in a database.
1

|’

Field/Attribute/Column is a property or characteristic of an entity that is of interest |

to the organization.
Record/Tuple/Row is a collection of related fields treated as a single unit. '|
i |

Key is a unique identifier which is required to track and analyze data effectively.
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 @ person, place, object, event or concept I 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 pnrnary key
and can have duplicate data.

Cardinality refers to the maximum number of times an instance in one enmy can
be associated with instanees in the related entity.

Modality refers to the mjnimum 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.

Normalization is the process of organizing data in relational database in order t0
minimize duplication of information (data) and to safeguard the database against

certaln anornalres

Unit- 7 Dawbase Fundamentals

e
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ERCISE d

at. Select the best choice for the following MCQs.

H|erar0hi°a| DBMS organizes data elements into
B. Data corﬁpartments.

D. Objects
- A is a database model in which
represented in the form of objects. A
A. Network Database Model B. Relational Database Moge|
C. Object-Oriented Database Model  D. Hierarchal Database Model
Who is the person who has central control over data and programs ina

I
A. Segments

C. Data units.
information is

if,
database system?
A. DBA -
C. System Analyst
In relational terminology, an attribute is also called

B. Designer
D. Programmer

iv.
A. arecord B. an entity
C. afield . D. a table
V. Arowin 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, organlzed and manipulated in a database

system.
A. Database model

_ C. Database architecture

Vi, Which of the following database models uses a collection of tables to
'épresent both data and the relationship among those data? .
A Network Database Model -B. Helahonal Database Model
C. ObJect -Oriented Database Model ‘D. Hierarchal Database Model

B. Database design
D. Database structure

\ ) 7
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viii.

" C. Primary key

is a database language that defines the structure j,

which data are stored.
A. DNL .
C.DDL

B. DCL
D. DML

A field, or a combination of fields used to identify particular row in
relation is called :
A. Secondary key .

B. Foreign key

D. Alternate key.

A combination of two or more columns used to identify particular row in
a relation is a
A. Secondary key
C. Foreign key

B. Composite key
D. Primary key

Q2. Give short answers to the following questions.

k
i
.

"'Define the terms database and DBMS.

Give three examples of data and information.
Write three disadvantages of file management system.

Give any four advantages of database system.
Differentiate between DDL and DML.

What is data model? _

Differentiate between cardinalify and modality.
What is primary key and foreign key?
‘What is Relation?

What is the role of DBA?

e-XI
uter Scienc Unit. 7 alk

Nase Fundamentals

—
———

comp.

o3 Give detailed answers of the following Questions

. Explain different types of database models,

. Whatis SQL? Explain its types.

ii. Explain various steps of planning a database,

. Whatis a relation? Explain the degree of relationships with examples
%4 Whatis ERD? Draw an ERD for the following systems.
v
vi. Hospital management system .

vii. Airine booking system
* z:&mry ﬂlﬂffﬂj;ﬂfﬁj#t SYstém - C;})paﬁ) .
vii. Describe different steps of Transformation of E-R Model into Relational
‘Schema. :
Yix. What is Normalization? Explain the following Normal Forms 1NF, 2NF,
3NF. - - 1
ViDilerent blw 0ata and infpmation

\J £
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[} After the comp]etion of Unit :-8, the Students will be able to:

identify various relational database management systems.

(MS Access, Open Office Base, SQL Server).
select any suitable DBMS as an application for creating and maintaining

databases:
explain the steps involved in creating and saving a database.
explain database toolbar, database window and Objects (Tables, Queries,
Forms and Reports).

explain different ways of creating, saving and editing a table in database.

identify data types, create primary.and foreign keys, create and edit
relationship among tables, navigate through records in a table and add,

modify and delete records.
explain different ways of creating, saving and editing a form in database.
know different form views, Use navigation buttons, add, modify and delete

records.

use form 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.

S
o

7 gar Sclences | . ’
/',/;: INTRODUCTION

patabase development is the  creation, Organization,  management

manfpulaﬂon of databafe systems for Organizations. ppys (Databand
jensgement  System) 1S used to develop a databage, 4 gorepes
managemen: system is a set of software Programs that allows users to cre atsa
it and update data in database files, and store and retrieve data from th:;a )
detabase files- Data in a database can be added, deleted, changed, sorted ;

searched using a DBMS.
8.1.1 Different Types of Relational Database
Management Systems

There gré three common types of relational database management systems

(RDBMS).
a. Microsoft Access
b, SQL Server
¢. 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 s a collection of database objects i.e. tables, queries, forms,
"8Ports, macros, and modules. Users can design new objects or open existing
nes to work with their databases. Unlike many database programs, an
Kecess database can contain all of the objects that make up a database
#Plcation in 4 single file with the .mdb file name extension. For this reason,
1Access database file is sometimes called @ database container. .

\ D) 7
\J £
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b. SQL Server
Microsoft SQL Server is a relational database management systap
developed by Microsoft. Its primary function is to store and retrieve data g,
requested by other software applications. SQL Server offers a variety of 1o
for database development, maintenance and administration. It has ditfergp
versions suitable from small applications for a number of users to big
applications for thousands of users. It is also used to create and manage Wep.

based databases.

c. OpenOffice Base
OpenOffice Base is the database module of OpenOffice Suite. It is an open
source application program. OpenOffice Base is a fully featured database
management system. [t has wizards to help new users 1o create database

design, that is, o create tables, queries, forms and reports. It allows users o

create interactive databases where they can manage data related to payrol,
inventory, assets, budgets, customers, sales orders and invoices, etc.

8.1.2 MS ACCESS 2007

Microsoft Access 2007 is the common and best suited DBMS for developing
and managing databases. Microsoft Access 2007 provides a powerful set o
tools that help users to quickly. start tracking, reporting, and sharfnu
information. Users can rapidly create attractive and functional tracking
applications by customizing one of several predefined templates, convﬁﬂiﬂlg
an existing database, or creating a new database. By using Access 2007;:1’
easy to adapt database applications and reports to changing business ne=

7
The enhanced support for Windows SharePoint Services 3.0 In Access 200

helps users to share, manage, edit, and back up data easlly.

n T
A

-

. 48

yor Science-X

N | |

», Opening Access
e following steps are used to open Access,

, Click the Start button.

. Click All Programs on the Start meny,

+ Click Microsoft Office on the All Programs submenu,

. Click Microsoft Office Access 2007 to open Access 2007 and displa
the Getting Started with Microsoft Office Access screen d

« This is the starting point from which user can create a new database or
open an existing database.
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* Bypressing Create button, user can create a blank database.
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b. Access Window

Figure 8.2 shows important components of Access 2007 window.
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Figure B.2 Access window

'1
Office Button @pmwides commands such as o

Manage, E-mall, Publish.

Ribbon contalns a series
Tools and Datasheet. Addition
k chosen. Each

Favigetion Pane

pen, New, Print, Savé,

Home, Create, External Data,
can apped'

roups ¢

of command tabs;
al tabs such as Deslign

pDatabase
tab contains 9

depending on the context of the 1as
related commands.

Navigation Pane displays ©
A Status Bar is used to disp

—.)
A
e

bjecté such as Tables, Queries and Forms:

|ay information regarding current object:
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8.1-3 Creating and Saving an Acecese
The following steps are used to create and save a new de:s
; atabase,

, First step in creating an Access d
atabase |
file. This Is done from the Getting Started ;:lf:l:reate a blank database
. Click the Blank Database Icon to bri :
: - ring the
the right side of the screen as shown ing ngu?elaarl I: ek ben
, Enter a file name for database file i -
in F
Student. lle Name bar. For example
. Click the folder icon
and browse for selecting a
location for saving the
database.

. Click the Create button fo Cpzersianipoament]
create and save the

database. The database the ) Py

user just created will open for work on.

8.1.4 Database Objects

The following are the main objects of Access database.
e. Tables |
e Queries
o Forms
¢ Reports
Tables: In Access 2007, data is stored in table
“and rows, with each column referred to as @ fiel
“Ieferred to as a record.
Queries: Queries are used 10 retrieve SP
answer questions about the data. For example,
“?9 names of the employees in the database wh

gz Blank Database

Creats 3 Marossf Ofics Adcess
MmmMMQMm’ Gt dies
File fizme
Database1

1 &

s, A table is a set of columns
d and each row of a table is

acific data from database and o
a user can use @ query to find

o are in grade 18-

r .

S
NH

d ~ #
nfoz 0.
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— _F_ol'ms' Forms give the abrmy to choose the fon'nat and arrangement of fields
to enter and view Data. User can use a form to enter, edit, dlsplay, modify ang

Computcr Scmnce Xi

define data from the database.
Reports: Reports organize or summarize the data so that the user can print jt

or view it on the screen. Users often use reports when they want to analyze

the data or present it in different styles.
2 WORKING I."’l‘?:: TAEBLES

P “Q 9
’ e VN LUILEWEL

A Table is an Access database object that is used to store information that
relates to one entity. In RDBMS it is called a Relation and consists of Rows

and Columns

. When user creates a new database in Access, the new database opens with
one table named as Table1 by default in both the Navlgation Pane, and the

Table tab itself. As shown in Figure 8.3
: 3 Basiaet Swiua it Mawwenas o

1:“_‘-&. v

Vigw || b -
Q9  EROEE
SAComs | . DboiRFomsten
m T  y—

= e ——

k& ONE M R | s Mol

Figure 8.3 Default Table Name

Uml—

8 Database Devolopment J

smence Xf

Namlﬂg a Table

following steps are used 1o give the table a unique name,

T cick on the Office Button.
» Select Save from the menu, The Save As diaiog box i appear, as

shown In Figure 8.4. Give appropriate name to
» Click OK button.

Figure 8.4 Save As D!alog Box

The new table name appears in both the Navigation

‘shown In Figure 8.5.

_—

the table, ,

Pane and the Table tab, as

N 8

AI| Infoz 03

1190027
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b. Adding Fieltis to.a Table
mmmmbaﬂdmba'fabh.
+ Working in Datasheet View, which looks like a spreadsheet
« Working in Design View, where users are able 10 set more controls g,
the fields.
1" Adding Fields in Datasheet View
« By defaull, Access creates one field in each new table, the ID fielg
which can be renamed as required by the user.

L M0 s Acd few Fieid
.
i
' !
,E,- g Bt b, Ry, Aotk T Bk

Figura 8.6 Automatic 1@ Feld

« To add more fields 1o a table In Datasheet View, double click on the Agd
New Field header, As shown in Figure 8.7

Figure 8,7 Add New Field

LAl Infoz 031¥T190027

—C Oitabase Development

” mmmmmwﬂ:mmh A
by typing the name directly into the header. .
. m“wmmmmmhmn“mm‘

ji. = Adding Fields in Design View

hmm.meﬂeldnamamabngmehﬂmmm'md
across the top like in Datasheet View, as shown in Figure 8.8,

Name the fisis

Figure 8.8 Fields in Design View
Toadd a new field in a table in Design View:

* 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.

= - ———
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A ——_ -
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Figure 8.9 Design view of Added Field

In Design View, there are many field property options that users can set to
ensure that data can only be entered In certain formats.

c. Swilching V
To switch views:
o Select the Views command group from either the Home tab (As shown
in Figure 8.10) or the Datasheet tab on the Ribbon.
» Select the view option from the menu.

,‘& F'Q“':ﬁ 8.11 Create New Table
L/

_outer Science-Xi| Unis ; ‘
/’C")—f = ! n .-!DI'&bI!. O.;“,me",t

d. ToClose a Table
mmmwmlwaystoclosoanacﬂvemmg,
. Users can qlghtcllckonmenbhmwmq“”mm
menu. OR
« A more common method Is tocﬂekl:)ﬂum appears in the upper
right hand comer of the active database object windo,
e. To Open a Table
Toopen a table: \
« Right click the Table name of the table to open in the Navigation
Pane. Then, 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.

Al Infoz 03191190027 .
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* Figure 8.12 shows Exam table created in Student database.
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Figure 8.12 Exam Tahle

8.2.2 Data Types in MS-Access 2007

There are nine types of field data types which are used in Access 2007.

1. Text: Access assigns Text as the default data type to all fields. The
maximum size of text field is 255 characters. All types of characters i.e.
alphabets, numbers and special characters are allowed in text data type.

2. Memo: Memo data type allows as many as 63999 characters to fields.
Users use them to provide descriptive text comments. Access digplays the
contents of Memo fields in a Datasheet view. A memo field cannot be 2
Primary key field. .

3. Number: Number data type is assigned to numeric fields. Various numeric
data subtypes are available in the Field Properties pane of Table Design

—_— _ETFt_-hB_DatabasaDevalnpment

w, Users specify how to display the nymper b

windo
p operty to one of the formats.

Y setting its Format

4, AutoNumber: An AutoNumber field Is a numeric (Long Integer) valye that

pocess automatically fills in for each new record that g yggr enters to a table,

pccess can increment the AutoNumber field by 1 for each ey record or fil n

ihe fleld with a randomly generated number, depending on the Na;ﬂ Values

property setting, that a user select.

5, Yes/No: Logical fields in Access use 1 for Yes (T rue) and 0 for No (False),

Users use the Format property to display Yes/No fields as Yes or No.

6. Currency: Currency is a special fixed format Number with decimal places

designed to store currency value.

7.Date/Time: Date and time are stored in a speclal 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,

. Hyperlink: It is used for hyperlinks.. A hyperlink can be a path of another

document or g Web address. .

Field Properties

Properties can be specified In the Fleld Propertles box which are displayed in
" bottom left hand comer of the Table Window. Figure 8.13 shows the

ProPerties for a field with data type Number.

Xﬂ
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- ——————— == gl |ndexed detennines whether an indax is buiit for the table to saarch .

and sort the data.

B 2.3 \(Creating Primary Keyand Foru-‘;n Key
in the Tables

4. Primary key
prmary key Is a unique field in a table. After defining all the field names and
their data types in Design View, create a pnmary key for the table as shown in

iN
1
|
|
|
|

R j
Figure 8.13 The Table Window (Design View) Properties :
Field properties determine how data will be entered, stored and displayed.
¢ Format determines how the data is formatted for display — a number of
options are provided together with the ability to specify custom formats
for some data types.
¢ Decimal Places applies to Number or Currency fields and determines
the number of digits after the decimal point.
~* Input Mask defines a pattern td which input data must conform.
» Caption determines the label used with the field on forms and reports,
and what appears at the top of a column in queries (the default is the

Field Name).
- m % — -
. gr.::::lenat‘::ll.ue _determmes a default value for a field when new reco Flgure 8.14 Creating primary key for STUDENT table
e Validation Rule can be used to specify a condition or conditions that Th° following steps are used to create a primary key-
data must satisfy. * Select the field name Roll No by clicking the selection box on the left

Side of the field name.
* Click the primary key icon on the Tools group of Design tab..OR
* Right click on the field name and select Primary Key option from the

Mmenu

* Validation Text is displayed on the Message Box when data entered
violates the Validation Rule.

e 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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b. Foreign Key
Forelgn key s a key which is used as prima?y key in one table and secondary

key in the other. It Is used to create relationship between entities. In our project
of Student Database, we will take Roll No field the foreign key when we create

relationship between the Student table and the Exam table.

Creating and Editing Relationships

8.2.4
between Tables

Relationships are links that associate a field in one table with a field in another.
in our Student Database, we have created two tables, Student

For example, .
udents' basic information and the Exam table for storing

table for storing st
their examinatlon 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 one-to-many relationship between

‘Student table and Exam Table.
e Click the Relationship icon in Database Tools as show

8.15.

n in Figure

T e e e e S - e As * -
" - B Rt i,

T

g

=

A

curﬂP"'te e —
Click the student table and click the Add button shown in Figure 8.16

' ickthe EXam table and click the Add button. o
' o ihe Close button to close the dialog box.

@f‘.;' et | b ‘f—:_f_ **-ﬁ:-:-?l‘:'_... ::l,-\“‘_,";

e

e e .

s - > M

i et . i - [

F S —

.+ Move the mouse pointer to the primary key Roll No in Student table

— I/_‘//¥ —
¥ fO7 :'-.’M

Uhit- & Database Development

cscience Xl

Figure 8.16 Adding tables for Creating Relationship

and drag it to the foreign key Roll No in the Exam table. Edit
Relationship dialog box will appear when mouse button is released,

or creating relationship

Figure 8,17 Edit Relatlonshlp dialog bo

|
\J £
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Check the Enforce Referential Integrity, Cascade Update Related Fig|qg
and Cascade Delete Related Records check boxes.

Click the Create button to create the relationship (0ﬂ9~10-many)
between tables, as shown in Figure 8.18.

"'Q-I

Cra , ke
S T a-p :-'” .
M B o T D ;""""‘w.m, e
B T e—— m el
[~ : S 1 —— " v ":.!'.' 5 .
o T il T ﬁ-lﬂ‘ G fins .l.-n-'l- -4 .
e - ~om— — |
a T el !
5— 1 |
I [ » o ‘
| - - '.
| By oy
i or= e

e e R
" Figure 8.19 Edit Relatlonship

Figure B.18 One-to-many relationship

) . _ v 2mmsie i v
: ‘E . »
Fd . e e e e it .+ gt |

Joining line from one table to the other shows the type of relationship from one
table to the other. For example “1” to “Infinity Slgn indicates the one-to-many

812'55 mUslng Nav.igat_iq_n buttons in aj’ailzlé

relationship. Navigation buttons are used to navigate records in a table. These buttons lie at

b. Editing Relationship - e bottomn Jeft corner, as shown in Figure 8.20. When users click at any field

The following steps are used to edit relationship between tables. arecord, they can see the record number and the total number of records in

J  Click Relationship in the Database Tools tab. - b table. The button to the left of the record number will move to the previous
f « Click the join line that connects the fields. "!he first tecord and the button to the right wil move to the next or the last ‘

 Right-click on the line and select Edit Relationship option, as shown | fécorq j the table, The last button on the right side will allow entering a new

in Figure 8.19. 01 Users can also enter a new record by clicking the New icon in the

co
'S group on the Home tab.

o Recreate the relationship by using the procedure described earlier.

— O~ ol @27 N J
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- NS - Sy
avigetion Busions Now (Blark) Record
Previous Record Last Record
FrstRabord Next Record

Figure 0.20 Using Navigation buttons to navigate through records

8.2.6 Adding, Modifying.and Deleting Records
a. Adding Records In a Table

The following steps are used to add new records in a table.
Right click on the table in the Navigation Pane in which to add ne¥

record and select Open option or double click it.

e Click the New button in the Records group fin

new record button in the navigation bar at the bottom left of the SC
st record-

Home tab or click the
reen:

This will move the pointer to the first blank row after the la
* o Enter the data for the new record.

-’D,A

dding Records in a Related Table

bL m“owing steps are used to add records in related table, For example
m table which is related to the Student table in Student database.
, Open the student table by double clicking it in the Navigation Pane. ,'
" Giick the "+* symbol at the left end of the first row in Student table. |
. Add records in the related Exam table as shown in Figure 8.21.

C ImemTem 59
T dtecondTeem T aom
~ 2t _ W € %)
3 Danisn = ]
& Zubawr ' [
- € 5

Sumer

Figure 8.21 Adding record In a related table
ges to *-" symbol and if click it again,
».» symbol will change to "+* symbol

~,

When User clicks the "+ sy.mbol it chan

e pri
again, primary table and the

€. Modifying Records in a Table

e & & ”
.follo"m"g steps are used to modify any information in a record.
Click the field containing the data to change-

1

01190027 )
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* Change the record as required.
d. Deleting Records from a Table
" The following steps are used to delete records from a table.

» Select the record to be deleted by clicking its row selector boy which s
on the left end of the row.

s Press the Delete key or choose Delete from the Records option on the
Home tab

« Click the Yes button to proceed with the deletion in the dialog box thg
appears.

> 8.3 WORKING WITH FORMS

A Form in Access is a database object used to display, edit and enter data
from a data source such as a query or table. It also may contain controlg that
provide the user with needed functionality or enhancements.

A Form generally serves three purposes:

» It allows users to perform data entry. Data can be inserted, updated, or
deleted from a table using a Form object.

e It allows users to enter custom information, and based on that
informatioh a task is performed. For example, a system may want to
ask for parameters before running a report. _

e It allows users a method of navigating through the system. For
example, one may create a form where a user can select a report 10

~run. 3

User can also add certain control components to a Form, like buttons, combo
box, list box, drop down menus and sub-forms.

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.

=X
uter Sclence: Unit- 8 Dagandl™.
gomP - _mE _a.fi_la;aba“ D.VNOpmem

8.3.1 Creating Access Form
»ss 2007 has several automatic tools for creating fomms
wted in the Forms group on the Create tap in g :

The Access 2007 forms tools include;

These tools are

. The Form command makes a basic form, showing a single record at 3
time. o

. The Split Form command creates a form showing one record on top,
and includes the datasheet view of entire source tabje on the bottom,

» The Multiple ltems 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 takes

users through the process of creating more customized forms.

a. To Create a Form using the Form Command

* Highlight the table to use as a source table.

* With the source table highlighted, select the Form command from the
Forms command group in the Creaie tab on the Ribbon.
The new form is created and opens in the object pane.
shows a form created for Student table.

Figure 8.22

) )~/
A U ¢
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Figure 8.22 Student Form

The newly created form has the same name as the source table by default,
User can give the form a new name while saving the form.

b. To Navigate through Form

Users can navigate the records using Navigation Buttons located at the
bottom left of the form. Record navigation works the same way for forms as it

does for tables.
c. To Add a Record using a Form

The following steps are used to add a record to the database using a form.
» Navigate to a new record, either by using the New Record navigation
button, or the New command in the Records group on the Ribbon.
e Add the new data.
« Save the record.

d. To Edit Records using a Form

The following steps are used to edit/change a record using a form.

cience-X|
gomputer S e —onit- 8 Database Development ‘
\/”l’ B

______ﬁ____ I (o
.-

open the form to edit. ' |
Navigate to the required record to edit,
~, Click in the particular field and make the changes.
. Savethe record. '
“e. To Delete Record using a Form ’
The following steps are used to delete a record using a form, |
. Open the form. |
 Navigate to the required record to delete. 5
. Select the Delete Record option in the Forms group. |

» Click Yes button to confirm deletion.
« Save the database.

8.3.2 Using Form Controls

. 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.

* 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 2 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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» Customize the properties of the control just added. Move the Cursor
over the control and click on the right mouse button to bring yp,

context menu. Select Properties to display the Properties screen -  Cutmeion | Oeuge | R i
P foe i B 2 A\ %a\Drdg e o e
that control. D Mol B 2073y - ] ¢

e Use a text box as an example. Select the Data tab of the Propertieg b st St e
screen of a text box. The first item on this panel is the contro| source ] --ur"-"'_'__"."‘f.':_"f"““"""""""""f‘ e ) Sy
that specifies the data that will appear in the text box. ==/ """""","—-'_131?9@!_.__._

et

a. Creating_ Command Buttons

Another way to make a form more user-friendly is by adding commang
buttons to the form. Command buttons are a quick way for form user to take a
specific action. These command buttons are grouped into the following
categories of actions, including:

* Record Navigation command buttons allow users move among: the
records in the database.

* Record Operation command buttons let users do a task like save or
print a record. '

|stze and location of command bution|

e Form Operation command buttons give the abiliiy to quickly open or
close a form, print the curreflt form, and other actions. i 5 s s e Coule Dy
* Report Operation command buttons offer the user a quick way to do a

task such as preview or mail a report. 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.

To Add a Command Button to a Form ' . > Select the type of command from the Categories list. ( For
The following steps are used to add a command button to a form. example Record Navigation) :
1. Click the Button command in the Controls group on the Ribbon, as > Select the specific action the command button to perform from
shown in Figure 8.23. | the Actions list. ( For example Find Next)
> Click Next. i

Y
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3. In the next step, as shown in Figure 8.25.

» If user wants text to appear on the button, enter it in the Text box.
» If user wants a picture to appear on the button, select one using the

Browse button,

» Click Next. | oot
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Figure 8.25 Command Bafton Wiza

4. In this step, as shown in Figure 8.26.

~ Give the button a meaningful name.
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Figure 8.26 Command Button Wizard -3

» Access will give your button a default name. Renaming it with a

more useful name will help you later.

5. Click Finish, the command button appears as shown in Figure 8.27.

Me-m . .
— Gems i (el (e . . = i
S AN ‘| - d Ml -Dratas -i
< mdawm :~ s Hi Pl LI .._..] .;.
T EERS u T U TR AN 4 4N D en =
- e
9 SR oy

Flgure 827 Command button

I irior 53190007

el

Scanned with CamScanner



s .-

Unit- 8 Datnbasu DeveIopmem
Computer Science-XI

jence-Xl
uter Sclen
ComPL =

ove and re-size the logo, as we|]. Movin
: ' rcanm
The command button should be operational and appear on the form in Form ; Use 3 s el sl iri s liason.
: o
View. 3

s 'AppW"‘g a Style with AutoFormat
i N other simple way to dramatically change the way
; A

g with the AutoFormat command. User ¢4
fttylf the form, but Microsoft Access has alreaq
pa

Access automatically puts a form icon, like the one shown in Figure 8.28, iy
the header area of every form that you create.

the form looks i I$ o apply |
N madify the color for each
Y combined colors jn severa|

tractive styles. These styles are available under the AutoFormat command, ‘
Toapply @ pre-set format to the form:
0
i : PR + Click on the AutoFormat command on the Format Ribbon; as shown in |
[ V7 véa e - a0y |
& | o Figure 8.29
e R S i 583 iy i el o i Mg 5, . : I
Y - + Select the desired format. The changes wil appear when the mouse ‘
' button is released. |
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Figure 8.28 Form Icon A i e . :EEEEE
- One way to customize the look of forms is to remove that, icon and replace it o

with a logo. This is very easy to do using the Logo command.

The following'steps are used to replace the form icon with a logo of choice.
¢ Delete the form icon.

e Select the Logo command from the Controls group on the Ribbon.

i L r_ o~ ——n
— CoTn T Cm e
e L T ——— e
: . o s
» Use the Insert Picture dialog box to locate the picture file to use as th ol
logo. Then, click Ok. The new logo should appear.
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What fields do we want to see in the results?
P 8.4 WORKING WITH QUERIES: Roll No, Student Name, Class, Section, Marks
in which tables is the information stored?

Queries are a way of searching for and compiling data from one o More >
WU AN o ey’ s asking 3 SR cResiion o the databage, Student table - to get the Students’ roll numbers, names, classes and
When users build a query in Access, they are defining specific search i
conditions to find exactly the data they want. sections ’
" Exam table - to get students’ marks

Queries are far more powerful than the simple searches or filters user might
use to find data within a table. This is because queries can dray their
information from multiple tables based on a set of search conditiong they
define. A well-designed query can give information that users might not pe

« What is the condition we want the data to meet? ‘
We want to look for the marks of students where the section is B.

able to find out just by examining the data in tables. ~ Cré: -
The real power of an Access 2007 database is its ability to pull data for quick - e
analysis, which is what happens when a user runs a query. Access will display , : ; i udin
. their query, they can build and run i g
results in a table that can be analyzed and manipulated further. Once users have planned out query y
; ccess query tools. ;
lanmng Q2 hey i i Q Design Commaeand
: : i er
There are three questions users need to answer when they are planning a a. To Bu_'ld a Query using the Query g
it d run a query using the Query Design
- steps are used to build and run a query
e What do you want the results to look like? Identify every field or bit The following step _
command.

of information that user wants to include in the resuits.
e Where is the information 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

* Select tlhe 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

-‘ properly. both the tables.
Example: In Student database, a query might be: : * Click Close button.
What is the list of students with their marks, studying in Class XI and Section B?
Planning: :
Let us use the three-question process to ple‘m'this query.
— O

" -
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, Enter the condition in the crlterla fow for the condition field, For ou
(17 -%1} b
query, we Will type “B™ in the cell labeled Criteria for the Section field,
» Once the condition is set, click Run! in the Resuits group on the
Ribben.

+ View the results to determine if they match the desired resulls, As
shown in Figure 8. 32 23

Figure 8.30 Show Table Dialog Box
Drag and drop the fields to see in the results to the bottom'portion of the
‘query design screen. As shown in Figure 8.31.

Figure B.32 Students Query Results

b. Savmg the Query

e following steps are used to save the query for later use,

* Right click on the query tab.

' When the Save As dialog box opens, give query a meaningful name.

* Click OK. -

* The query will now be listed in the object list en the leit side of the
~Access window.

3"4‘2 Typea of Queries in Aecess
"*ﬂiollqwlng are some common types of quarles in Access.

-

__..__——-——- —
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e Select
e Update
e Delete

a. Select Query

A select query is a typ
Datasheet view. A query
or from a combination ©

object that shows Information in

e of database
more tables, from

can get its data from one or
existing queries,  the two. The tables or queries from
its record-source.

which a query gets its data are referred to as

Basic steps to create a select query
User can create a select query by using the Query Wizard or by working in
elements are not available when users use the
later by using Design Vview. Although

her, the basic steps are

Design view. Some design
wizard, but user can add these elements

the two methods are somewhat different from each ot

essentially the same. :
« Choose the tables or queries 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 set of
records according to criteria (search conditions) user specify. It is a very
powerful feature and a fundamental part of relational databases since the user
can modify a huge number of records at one time. Understanding and using
Update Queries improves the performance of applications (versus doing the
same changes manually or in code), and makes them easler to maintain.

v_d""""'{

it 8’4;;.7.' —
& -
v L]

T

OIS 1 —

select pMake Append Updatel Crosstab Detete ‘hn-w
Taple ﬁM
@ i QueryType : st

Figure 8.33 Update Query Option
Update Queries let users modify the values of a field or fields in a table. You
an specify the records to modify by applying a filter (WHERE clause) and
iinking the table to other tables and queries.
The updated value can be:
. The same value for all records.
. A value from another field in that table (updates the field based on a
field's value in its own record).
A value from a field in a linked table.
. An'expression based on values in the table or linked tables (muitiple
fields can be used to calculate the new value). .
« A function value which can include field values as its parameters
o User defined function that may or may not include field values as

parameters.

Exal'ﬂple: In Students’ database let us create an update query to change the
Section of all students to “G".

te
Crwleate a new query using the Student table. Include the fields that are
going to be used to update the records.
L ]
Select Update from Query Type, as shown in Figure 8.34.

\, S

* T o
Ype “G” for Section field in Update To row, as shown in Figure 8.34.
-q.‘__‘__“_‘ A 'I ._-“1
i 285
AY 7 () l'l N \ ") 7
\J (¢
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table that meets the oritetia that is applied. The waming dialog box
indicates the mumber of records that wiill be updated, dlick Yes 10
acoept. |
Remember that the uﬁﬂate query will permanently update 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 Update Query Results by running the Smdent table @
shown in Figure 8.35.

: tables. Delete query removes records from tables permanently. As with the
: other types o! action queries, the delete query works with a group of records
. that 1 meet specified criteria that user apply. User can use the delete query to

femove all records or only records that meet the defined criteria.

computer Science-XI
Unit. g Database Development E

c. Delete Query
Delete query is used to delete records from a single database table or muitiple

Example In Students database let us create a Delete query to remove the
fecords of students of Section “B” in Student table.
* Create a new query using the Student table. Include those fields that

are going to be used to delete the records.
% .n the query design view, click on the drop-down arrow to the right of

* . the Query Type button and choose Delete Query. :

* Type “B” for Section field in Criteria row, as shown in Figure 8.36.

—
§
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Figure 8.36 Creating a Delete query

to delete the data in Student

« Run the query, using the Run button| ¢
table that meets the criteria that is applied. The waming 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

BNl T S e W

i, T
W e b

T ART

e ;
Gsd O e 1= AV o ¥ LTINS

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

g ._.-__.-=‘ ne

attractive layout.

”-/‘____ =

".command, however, is much easier to use,

Computcr Scieﬂco-xr
- __________U

nit- 8 Datab'!se Development

Mmat a report. The Report
ting a repor, The Report
and all of the formatting options
eport is Created, With these tools,

a query. '

Access offers tools that allow users to Create and fo
wizard takes users through the steps of crea

are still available in Layout View once the re
user can create a report based on a table or

1# o [
1LQ
I

8.5.1
; ard {o fgenay;
The following steps are used to generate a report using Report Wizard. J

* 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 [
8 37. :

Pk ey 15 1 st 0 o et

Tou ar oo bu e fan e e mary.

[ e T

Figure 8.37 Report Wizard
* Select data for Report from Tables/Queries drop down menu and then

select the required Flelds. Click Next.
*  Next step is for Grouping Levels, where user can add grouping levels

if required. We do not need it for this particular example. Click Next.

\) 7
\J £
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* F!gure 8.35 Grouping Levels
» This step of the Report Wizard is used to select the Sort Order for the
report. For example we might want to display records in Ascending
order of Roll No field as shown in Figure 8.39. Click Next

o oo o sl i St

et oot i e riv et i v reeeie
T Wi e st redies by v b0 fous ey, @ pther
o destening e,

N ey
T i l N ey |

s )
« e (e
|

S LLALL L LIt

l,.
I | T T T
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.

e ——
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Figure 8.40 Lay out

* Select the Style for the report. As shown in Figure 8.41. Glick Next.

B e T e e T

ity

P e wakd vay e

F|gure 8.41 Layout

. Give Title to the report (l‘ ike Student) and then click Finish, as shown in
Figure 8.42. ‘
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Figure 8.42 Title for Report
e The Access Report will now be previewed on the screen, and should
look something like shown in Figure 8.43.

Figure 8.43 Student Report preview
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8,5.2 Sawng and Printing «(z |
SREEZINY n‘;JE;\JL‘i 4 lrrl
. |
a. Saving a Report |
!.

The following steps are used to Save the report. : [
« Right click on the report tab, .

¢ Choose Save from the list that appears.

o+ When the Save as dialog box opens,
give the report a sy
g itable name,

b. Printing a Report

Ciick on the Print command in the Print group, as shown In Figure 8.44

e e
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SUMMARY

e Database development is the creation, organization, management and
manipulation of database systems for organizations.

e Micrasoft Access is a database management system.

Microsaft SQL Server is a relational database management system used to store

and retrieve data as requested by other software applications.

OpenOffice Base is the database module of OpenOffice. It is a fully featured

database management system.

e Atable is a set of columns and rows, with each column reférred to as a field and
each row of a table is referred to as a record.

e Formisa \{indow that displays data for viewing, entering and editing information,

e Query is used to gather information based on one or more criteria,

e Report is used for printing information from database.

Text is the default data type to all fields, The maximum size of text field is 255

characters.
Memo data type allows as many as 63999 characters to flelds. Users use them to

provide descriptive coamments.
e Number data type is assigned to numeric fields,

e AutoNumber field is a numeric (Long Integer) value that Access automatlcalty tllla

in for 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.

1?1-
1
A

"

o

fe&dstleels
other binary data) that were created i other p bt n'l’:"(;‘;s. sounds, or
o protocol,

fink data type is used for hyperli ; ]
7 ypetlinks. A hyperiink can be o path of a
document or a Web address.

Select Query is a type of database object that shows information in Datashest
view. A query can get its data from one or more tables, from S
from a combination of both. existing q . or \\ |

Update Query is an action query (SQL statement) Ihal changes a set of records
according to criteria user specify. \
Delete Query is used to delete records from a single database table o multiple \
tables. | ' -
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elect the best choice for the following MCQs.

Which of the following is used to store data in a database?
A. Table B. Form
D. Report

C. Query
is a window that displays data for viewing, entering and

editing information.

A. Table B. Form
C. Query D. Report
Which of the following is logical data type?
A. Text B. Memo
D. Yes/No

C. Autonumber
is an open source application program. -

B. OpenOffice Base

A. MS Access
C. SQL Server D. MS Word
What is the maximum size of text field data type?
A. 253 B. 254
C. 255 D. 256

Key is a unique key field in a table.
A. Secondary B. Foreign

C. Compaosite . X D. Primary
Which key is used to create one-to-many relationship between tables?

A. Secondary B. Foreign
C. Composite D. Primary
is used to display data in an organized manner so that users
can print it. -
A. Table B. Form
C. Query D. Report
' (" o 2R

—
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viil.
Q3

Q2. Give short answers of the following Questio
S ns.

Name different types of database Mmanagement system
What is OpenOffice Base? &

How forms are useful in database?

Name common Access database objects,
How primary key is assigned in a fable?
What is a report?

How relationship can be edited in Acéess.
Name different navigation buttons in a fom,

. Give detailed answers of the following questions.

Explain the following database objects.

a) Tables b) Forms
c) Queries 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

, 5 - —
Sl
. — —
0 A% \ ’ /
L Ud U ¢

_d

————

]
T

p=r

Scanned with CamScanner



