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ed according to the needs of present

has been taken to @re that all new topics in the syllabus are

Throughout th @a here is an emphasis on the practical \mrk

me *\- 3 books teachable with quality, i.e. maintaining of
\ effort and we will get feedback of the yearly faasiblllty

AN
1€t book every year.
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OVERVIEW OF
- COMPUTER SYSTEM

\lter completing this lesson, you
be able to:

'term computer and its basic operations. %1) 9
clasmfy types of computers (micro, mini, malnfram%&rwmpmef and mobile m"w
te between hardware, software and ﬂrrnware,qi\ \
e application software and system softwares,\\ ‘E‘l

terms licensed software, open sourc&aa’ftWare shareware and freeware.

is input/output devices and undamgnd their working principles. b
e between hardcopy and softc@y

RN, -2 5&"5‘5" = O x-{-, N 4 el whida aye inteyi

e | oY . conne=d QW iney 1= called systems

: $
Readl ng @Q
UNIT INTRODUCTION

S are now commonplace in every part of our life. This unit introduces the basi

g ke up these &puter systems. There are two garts to all computer systonm

> 0
software. ﬂ‘aréware lsethé; %olleéhoye%%fﬁéngivon to all the devices that make up é

aaﬂwam is the ter term used for the actual programs that allow the hardware to d
2 is made up of a series of instructions that tell the computer what to do.

epEST




»d of the central processing unit (CPU), input devices output
d communication devices. The CPU is the main

MPUTING DEVICES |
achines, _opmponents or devla” " fat contain embedded, specialised computers are
ing devices. For example?ATM machine, Digital alarm clock, Digital washing
ones, CD player, etc. are computing devices. All these

-

ST




viasning machine can be programmed to wash clothes. Some lmponant compuﬁf' g
@ shown in Fig 1.2, '

OPERATIONS OF A COMPUTER

ﬁmputer system, regardless of its size, is capable of performing th€following basic
QEB Shown{&FlngL1L3. wuley 2o thal s u»uTnpﬁ\ﬂ@ mnflﬁlhplﬂ.
Bration: Accepting data for processing from an input device =3

Processing operations: ‘@rmmg arithmetic and
logical operations. Ar(g etic operations include

addition, subtraction iplication and division while -
logical operations mﬁw comparison of different values
and decision mzmng e ey e opeaiton dl
1s of a computer Output opera’bﬂn Sending results Q&) an output device.
Wntlng data to a storage da\ﬁw such as hard disk or USB flash drive.
'rpose of a computer system ;& Lo ‘accept data, process it and as a result of

finformation. The input unit of computer presents

ults of processing of the data are displayed on the
'10 any other output or storage device.

processor for processing. Th

rlnted on paper. or E
p ? m@chumé‘-l—

yC ‘«-‘L\ .
ATION 0 ITAL COMPUTERS bid 10 S\ &8
-m"LU n S\

) 1
: _{ gie computers different from each other. These factors are physical

€ these factors, computers are classified into four categories.
MR crce belween a)l

| “_ cornpxdenf




,. oorm'itldnn. bénké
- ,.Wataﬂos alnframes usually fill a

an execute about trillion instructions per
can support thousands of users.)-
mainframe are IBM's zEnterprize EC12, EC
0 Series.
rame is shown in Fig.1.5.

Ihese computers are larger and more expensive than ¢
omputers. Minicomputer and its peripheral equupmen}'
ally fill a small room. TN
mputers can support hundreds of usgf§-at a
inicomputers are faster than microcomp@iers. They
bi!lions of instructions per second{BIPS These
S can process more data than mtﬁmomputers

uters are wndely usede] “\ndustnal process
tific research and sm ness applications. . -
' advancement nology the difference Fig.1.6 Minicomputer

‘ﬁom“nance of ¢ ocomputer and minicomputer is gradually decreasing. As a
| Microco \? Br's are replacing the more expensive minicomputers.

iINBdMputer are IBM System/36, DEC PDP, VAX Series, HP 3000, etc. A
hel¥w'in Fig.1.6.

in Fig.1.6, is. the smallest and




system. Mobile computing devjegs run on batteries
and have limited func as compared to |
laptops. Popular mobteh omputing devices are
tablet PCs, PDAs (Rer nal Digital Assistants) and
smartphones. q“ff’ -

_ &N
& ings (loT) A

. of Things (loT) is the interconnections hefvveen computer network and physical
ct and exchange data. Devices used W daily life can be equipped with wireless {

~

; embedded with software, senaocs actuators cameras, mlcrophones and other

ot a-waythat they can i
\lart home is a popular

) before reaching h
various types of &

ct with human beings through wireless connection.

tlon of loT. In future, loT will allow us to switch on air

@ or switch off lights after leaving home. There are homes
Blectronic devices that can be controlled remotely with smart phone

iNg means instead of buying and installing your own computer system and '

lace, you can get it as a service provided and managed by another com
,mpuﬂng tasks through access to service over the Internet. It does not maﬂuﬁ
; wﬁware is located It is just somewhere in the “cloud”. It is a way ﬁ’




; data and thus have requu'ement for data center. Many oompamas are
 to cloud services to cut the cost of running their own computing networks

'ER HARDWARE AND SOFTWARE &
er system consists of hardware and software.

0%%

omponents of computer system, such as r, keyboard, nard disk,

the clrcwtry connecting them are known as ,@mputer hardware. Cgmputer

. /C _physically touch and see. In We words ali tangible parts of
ystem are re e;red as hardware.

AN\ )
& \f

or f(_g do any act:wty It ;elj‘s the computer what to do and how to do.
g languages are used to prepargﬁénﬂware

mputer cannot do anything Qﬂ ﬁé own. It must be instructed tc do a desired job.
cessary to specify a se e of instructions, which a computer must perform to
lem. For example, wo&cf;mm software, spreadsheet software and database
software may con@ any programs for creating. =diting, formatting and printing i
____Oeuments ﬂ, Write the name of system S“ﬁ""c’vec‘{ applicali™

1 2 S OF COMPUTER SOFTWARE

: ---n be classified into the following types.

' Source SOftWare_, Shareware and Freeware



B riter e o Pbctve 4o
vould be ineffective and impossible to operate. S

_-system manages the hardware and software resourc computer system,
Ige devices and all the input/output devices. Som%‘ imonly used operating

ows, Linux, Mac OS and Android.
system performs the following tasks. Q

system resources %
s files by maintaining a proper file and f@ system

and executes application software
@vrces

- -the eperatlon of all the input/out

‘z
S
are that controls the operation of hardware devices. When
ch as printer, scanner, network card, or digital camera to a
cwnt ut a device driver. We have to first install the driver of a device in

it. Device drlvers are prowded by device manufacturers Some |

are syste




||'-f|

3s assembly language program into r
n boﬂc abbreviattons called mnatmﬂlw

; qm program into machine language before ex_

fiware that translates high level language into mach%guage but it traﬂsiales
time and executes it immediately before trans%& e next instruction.

e is used to improve the way people do their work. It s
-ed by individuals and teams by eliminating the repetitlva
: ward-processmg, spreadsheet, database ent




C :‘fﬂrl&nﬂng urpose. Exan --
body, werkingofanenglne,solarsymmtwl_

" hgﬂeﬂmathematlcs Physics, Chemistry, etc.

ng Applications
lic Network Applications &
,%‘b
sers interact with
sed email progra
onlme auction, online

tant messaging services, etc.

wputing Applications “‘:

application is a program that supports cqud\mmputlng A cloud application is
d on a remote server and is delivered over: the Internet through a Web browser,
oud application need a computer watr{gtﬁgﬁ speed Internet connection.

a Network Applications \zvé»

. media is an Internet-based gommunication system that allows the creation and
information, ideas, common m- ferests and other forms of expression. Social media
ect users with their friends, family and colleagues through the use of Internet.

examples of social media are Facebook, Twitter and WhatsApp.

Facebook is n‘\- the fastest growing free social networking services used by
S ﬁlluwer_ yworld. It allows registered users to create profile and exchange
s'and links with other users. It helps users stay updated with what is
Lt prowdes a platform by which users can create groups and pages

and share views and ideas.




xa _ &

: r”'l' .
‘I'—;.J \r \A Jou '_4- :
e Hies the t o
devoloper and the usmWhm.a
€ n:mwm which means he is not the owner e!m
ftware and application software is licensed. | .
ﬁeals with the Copyright Law. Copyright law pre
e. lt allows creators of computer software to benefit
m control over how it is used. \
ftware is given away free, it makes it difficult for
nakes it improperto make copies of software a
the permission of the owner is known as pir§‘ ftware and it is violation of

s of licensed software are Microsoft Wm@ and Microsoft Office.

er software that is available i «&orm of source code that allows users to
m improve it. Open source %'%dare is free for inspection, modification and
normally protected by Copyright Law. Linux

allows certain rights Ww
lem is an open source sof
fal X
' e of charge for a limited time period. After the expiry time,
for further usage. Shareware is a trial version and its
some types of shareware which are available as full version

the Send of trial period. The trial period is usually 30 or 60 daﬁ. Some
aMoaded from Internet. For examples some Antivirus softw '

for use, free of cost. It is usually full version of ﬂ:lﬂ
ware may have resmctsons in term of use. F




j_taln; sensitive d_ata. Internet appllcatlon security system consi
_ programs, = spyware detecton and removal programs and
tion programs. .~

1..{ COMPUTER HARDWARE 455

5 phy slcal components af

dable form. These devices are often referred.-tg
parated from the system unit. Some input devi
-t J
wid
n@y put device for the input of data to a computer, though
i) Supersede it. It operates by converting key presses to elec

g w1th the computer. They consist of device




Bl s,

_‘.1- ﬂTll!lll A 7 .
s stationary on the surface. The ball, at the

| | gers It has buttons that are used to perform
to those performed by a mouse. A trackball is

is commonly used for playing computer \é It is
ible and it has a stick in the centre that can la\ ed in any
e stick is held by hand and when it is tlltedrilt é)ny direction,

&*
1 screen is é&omputer display
' néllds output device. The
) pgéssure. User interacts with
ehing pictures or words on the
Fig.1.12. Instead of using
r can use finger to point

';utgrs but they are

@nénlaﬁm@nal Digltal'
mm‘umf B
! oy U qu




| Fig. 114. It is a pomﬁng vice

| movement and position of finger on the
commonly used as an alternate to computeﬁ

| alaptop computer. There are two buttons '
or below the pad and their function é

I buttons on the mouse.

same as the

Microphone

Microphone is used to conv@sf'the spoken words to d-il_ |
signals for computer inp converts audio signals
electrical waves and thgse are converted by electr
circuitry in the comp “to digital form. A microphone is
shown in Fig.1.15. Qg‘« &

Dtg!tal Camera é 1
3. 8nd stores them in digital form. Pictures taken by a

5 digital camera can be downloaded to
a computer for viewing and editing.

Digital cameras have a LCD for viewing both
images in the viewfinder and those in the
camera's memory. It is an input as well as

output device. A digital camera is shown in
Fig.1.16.

Scanners

| :,ﬁner is an optical input device that aptieally"-"" ans p
“ handwritten fext and images and stc




use -'ﬁné\i'eh;
je. Hand-held

Fig.1.19 Flatbgd'Scanner
er the image to be scanned is placed face down \. n.the glass and a

' the product like name of the produG?,.’ -3
"uﬁng date, expiry date, etcf This ?

rovided to the computer fm‘&fﬁrther

enerating bills at check out:@ﬁhc;pping
normally not include barcodes ——
re not constant may change Fig.1.20 Barcode with Reader

e with reader iébwn in Fig 1.20.

| Reade %@
:.-’ “reader is an input device
ncoded in the magnetic stripe
stic card. Data is stored in the
f tiny rnagnetized particl_e_s.




r pic tes.rThe output generated on paper by an output device such 2 -__p '- n
lled Hardcopy output. The output in the form of data or information stored on .
or displayed on a monitor is called Softcopy output.

for computers. It displays the results of the. :
output produced by monitors is called S@i80py output. There are
different types and sizes of monitog &m can be distinguished
on the basis of the following |eatyx

Size: The size of the monitQr§ ns*measured diagonally. Standard
size of monitor is from 15 tQ;&Z inches.

Color: The monitor Ca bé either black and white or color.

Pixel: Pixel is a sm*aﬂftmy dot on the monitor which forms the
image.

Resoiutiond The number of pixels (or dots) per square inch is
called th&{@solutlon of the monitor.

“The dlstance be tween %els on the monitor is called dot pitch. The lesser the dﬁ'
. onitor.

quid Crystal Display) and LED (Light emitting dicdes) are

30s {CRT) Monitors

5 are similar to the standard television sets because they contain Cathod

and it glows for a fraction of a second. In color CRT monito
 the phosphors atoms are in three different colors i.e. Red
_ IBIue (RGB). Other colors are produced by the comb
these three colors R




¥ O fl,‘ ; LIJ“ll
N
t flat panel display unit, which uses LEBs (
. t to LCDs these monitors produce bright images ar em&l
er temperatures and consume less power as compare to LQD_S

0 long .'than other types of monitors. The only drawback%tha’t
2 than other types of monitors. .
re _used to produce hardcopy of output. In the past, pri e rewnnamato
‘ough parailel port but now they are connected throu B port.

.:-:vary in their capabilities based on the following C@GNSUCS

ality of output & \
ity to print graphics R\

rinting speed N N

ct printers
-impact printers

‘ pér. Examples of impact printers are dot matrix and chain
and they produce noise.




Non-impact printers produce a printed image withe
striking the paper. The printing quality and speed of thes
printers is better than impact printers. These printe
produce very little noise while printing. Comfi
impact printers are inkjet and laser pri
are character printers. They form chagen
images by spraying small drops on the paper. Inkjet
printers are cheap, quiet in ations and can print in
multicolour but the printing giaity and speed is siower than
laser printers. An inkjet p()% is shown in Fig.1.26.

QY

Laser printers are pa ;‘ nters meaning that they print an
entire page at a time,4lhelr printing technology is very similar to
photocopiers. iha.yeém very fast and silent in operation. The
print quality of, laSEr printer is very high and they can print
graphics in Mmgmco.our A laser printer is shown in Fig.1.27.

&N
Plotters, WV
2N

Plo,tefgl"'are output device used to produce large size
hatlBopy output. Plotters are used for a variety of

ications, which include drawing graphs, making maps,
wings/machine components and producing large sm
o types i.e. flatbed and drum.




oY utp'u{ in the form of voice. Speakers are avall%;fﬁ differen
Wn in Fig.1.30.

Fig. 1.30 Speakers

@

\ L]

‘ Key Points %\»

u\o

)ymputer is a device which takes ||1siv§e;hon and data in the form of input, performs
somputations according to the giver%(@ﬁctions and provides output as a result.
Il machines, components or deg@‘ﬂwt mediate in the processing of a computer system
re called computer devices.
" Qnto Microcomputer, Minicomputer, Mainframe and

L ]




.t ‘j_ ] -
rnﬂ& e -.  *

0 j:_l_g,.ﬁie smallest computer.
B. Minicomputer
s ' D. Supercomputer
'second a Minicomputer can execute?
S 'B. Millions of instructions

~D. Above trillion mstrudl@

'awmg is an impact printer? (S

'é’ Laser printer
le %(% Plotter
___ Software contr e operation of a hardware device.
‘\Q% B. Language processor

@) Device driver
s is used to print large size hardcopy?
B. Inkjet printer
D. Chain printer
ng devices converts spoken words into electrical form?
B: Microphone
D. ni'gitat Camera -




s are becoming obsolete? “ o f
es of using laser printer over dot matgi
uses plettersr' ) Y X
e fc lowlng Questions. &< "
the types of syste Software.
anners are used? Describe their types.
2 output devices? Explain its types.
tters are used? Briefly explain thei
nen-impact printer? Describe i{§
B &
ab Activities %%;\
b a are to be @led out during the practical periods.

an 2gsembling of the computer system should be demonst;a
i _ 77' Sugh some video/animation) | e <
3\Show mncroprocessor momerbuard and power supply m




COMPUTER MEMORY

completing this lesson, you

e abie 10:

mory word and memory units

8N main memory and secondary memory %%
Bnce between chip memory and magnetic memory ,@ .
between volatile and non-volatile memory Q‘b ilix
2fnal processor memory, RAM and ROM %\ *

e between sequentnal access and dlrebt dCCE’SS

De 1 _sh memory and memory cards ‘»&"

£

Reading >
UNIT IN¥RODUCTION |

Carnputer memory is one of lheimpt)rta ntand compulsory components of every computer
em. This unit describes rnemomland memory devices used to store data and programs.on

ary or permanent basj QP use in digital computers. The two main types of comput&
S i.e. primary and s ary memories are discussed thoroughly. '

2 1IN UCTION TO COMPUTER MEMORY
| :__;_'_';‘ lmputin | ory refers to the physical
es : store programs (sequence of
,s«e* ta on a temporary or permanent
n a computer or other digital/computing
s computer contains the
‘and all the application
 is being used.

ﬁmatly with the CPU




nemory can be accessed only in se
on then we first would have to move to '
C "’“’ we can access the 4th location. It is alsg

ime: It_ 1 the time taken to retrieve data f@ow Access time in W

BMory devices is more than the rando ss memory devices.

W




| .IJ'_

r mor blts into the mtcropro at a time for processing and this improves the. -
p.eed of the computer. \f;

n indication of the @Slze is how much memory the processor can address. A -

r is limited to 23&tmemory addresses. This is a group of bits (cells) in a mernt:!ry"I

 information a of some type.

'and Retention power

memory. And as far as their retention power is conce

these memories are divided into Volatile memory and
~ Volatile memory. '




D data storage usmg a
M. Magnetlc tapes and disks are

C material is coated on the surface

pe and magnetic disks. Binary
stored in the form of tiny magnetized
Jnetized spots on the surface of
tape or disk. A magnetized spot

@ binary 1 and a non-magnetized spot 8% Magnetic disk with codrtit Bl

u . A read-write head moves very close to

surface. The head is able to detect sg@modlfy the magnetization of the material.
rage is widely used because it is relgWely cheap in comparison with other storage

. The storage capacity is also vrgfyiarge making it attractive for storing very large

‘of data. The major limitation o&@énetlc storage is that accessing the data can be

Hard disk is the comm@," Opiical disc
magnetic memory as i‘ : ¥

R
S

"3"&;& | s e L Ji e

ptical-storag %echnology,
e "gital data onto

1 of tiny pits and

ncentnc tracks on

sh 'n.'lnFlg 24 A




can be divided Into two type

"l:ouPUTER MEMORY - &%
gun be classified into two main tyf %s shown in Fig. 2.5.




memory stores some active — :
lies between the RAM and the CPU.  Fig g and L3 i
i requ:red by the CPU, first it will look up in Gache v o
d if it is not available in the cache then it will fefeh it from the RAM.

types of cache memories, Level 1(L1), L L2) and Level 3(L3) as

is built inside the microprocessor chip. | he fastest access time.

~
> iemories are separate chips on t% herboard. These can be accessed

r e RAM. ‘:‘?‘

°§q|all meméry unlt re are a large number of registers inside the *

> function is to temporaegg fore binary information and pass it on to the ¢ -....5-?,-3
ss_or or main me during the execution of program instructions. Son

sters inside tf roprocessors are Accumulator (AC), Instruction reglster
0 Progra \ ounter (PC) and Memory address register (MAR).

| Agtes Memory)
oriRandom Access Memory. When the
h'semiconductor memories, it is usually
RITE memory. It is used in computers |-
rograms and data. The contents of ik ¢
s the computer executes a program. RAM plays very impa tant
of the computer. Large RAM size provides larger amoun '_ -_
essing and hence increases the processing
tit is volatile and will lose all stored inform:
‘ -m- u'f a.i' ||.r_,‘ . et R e F
Ib'! r — »

L3




5 ' il =
3 ettt 5 |H| == T e Hl,—!._
" || 7_‘_2.-. I -)r_*

"hrnlﬁ nﬂﬂaﬂ‘:
= 1] ’f:"'1 = .1‘

sentir nary'1 and 0 respectuvely. These memory;_ /
yacitor. Each memory cell can store one bit of infe




:Mj can be altered while being used in a logic boar., By Usi
write pulse generators The EEPROM can wo\

g ed wnthout removing it from the circuit boar

2.3 SECONDARY ME

memory is also known as backing sto
unt of information permanently. So

yauxiliary storage or mass storage.
amples of secondary storage devices

(drive, CD, DVD, Blue Ray Disk, FIa% mory and Memory cards.

CON DARY STORAGE nevu@

y storage devices are §o store information even when the:computer is
secondary storage d s are non-volatile memory. The types of secondary
used in modern computers are hard disks, CDs, DVDs, USB flash drives and

‘internal hard almost compulsory part of every computer system. Other
 devices agg'gbriable.

ADCESS AND DIRECT ACCESS MEMORY DEVICES

.are classified into sequential access memory and direct access memory




y the data is accessed -directly or randomly. Semict
nd optical memories are direct access memories. Direc
ndom access memory. Hard disk, compact disk and flash mefr
SS memory. | '

D

ape is a plastic strip with a magn l%, ated material. Bits are recorded as
the tape along several tracks. L@V

7 or 9 bits are recorded simultaneously
to form a character. Read/write
heads are mounted one in each
track so that data can be record____'
and read as a sequence of
characters. Magnetic tape is either in
the form of cassette or big reels as
shown in Fig.2.7. T

Magnetic tape is slow in operation
as it has sequential access to data
but it is a cheap storage device.
Magnetic tape drive is used to

magnetic tape. Tapes are used for storing large amount of d




led tracks. Hard disks

. of tracks. Track is

ons called sectors. Each
read/write heads for writing
ading data from both surfaces

Q}z 8 Hard Disk
&?ﬂ%les can create scratches on the

f piatters and damage the data stored iny fﬁ e storage capacity of modern hard
j!""I' 3ra bytes. A hard disk is shown in Fig. 24 8‘

B

 Hard Drive o ‘w
able hard drive is a compact magrrenc
at plugs into a USB port on a@mputer
ortable secondary or b fe-f;"‘m storage
mon storage ._.‘. may range
-4TB It consistéyef one or more
pSide a casing and
anc by USB port of
se.d F Ustoring data, programs,
g&ahd documents. New models

: hnology which provides fast file transfer rate. Some portable har

';glgss unctlonahty to communlcate with the computer th

--s on the suﬁam

ﬁ"-‘ f_ll

Rl il i




on |ts use expanded to computer data storaga- A
iameter of 120 millimeters. It is made up of polycarbonate
Bl and weighs 15 to 20 grams. The storage capacity of __

ranges from 350 MB to 800MB.

CDs are popular for storing data, appll
programs, device drivers, Windows ating syster
images and videos. A CD has a si spiral track :
spirals (rotates) from the centef®§0 the outside

_ Information is stored on a C%‘% the form of lands an
4, | bumps. A binary 0 is repreé’@fﬁed by abump and a 1 by

"\\x

2 a CD Player land. O

~ACD -drlveiplayer is used for reading the data staréd‘ on the CD as shown in Fig.2.11
" 'p!ayer is to focus the laser on the trackof‘bﬁmps The laser beam passes throug
rbonate layer, reflects off the aluminium IaYer and hits the censor that detects chan
)ump scatters the light and the«lhnd reflects it into the censor. The changa
nsmitted as Os and 1s into F@W}emory of the computer.

atile Disks (DVDs Q”

| has larger data storage capacity. Its data storag
en times gi@Fe than CD. It has replaced the video tapes that were
. N in the past for storing movies. A DVD writer or playef

used to read the data stored on a DVD. DVD playe

are compatible with CD which means they can play
also. -

DVDs have the same diameter and thickness as

~are made of the same material and manufact
methods. Data is also stored just like a CD on a
track in the form of lands and bumps The s
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unks of data in a flash because it is a semi ﬁ&uvcto r IC chip memory.
2mory comes in two forms, that is, in the fo@ash drive and memory cards.
@ -
drives are also called USB flash drives, ey ; »
table drives that are connected tg%bﬁputers
ough USB ports. The storage capacity Qf‘gﬁg&' memory
s from 2GB to 256GB. Flash drives are@b‘ﬁvn in Fig.2.13. _
v Cards \S Fig.2.13 Flash Drive (USB Drive)

/cards are used with@ computers and other electronic devices such as digital
obile phones and v:dég mes. They come in various sizes and with different storage
h memory card& shown in Fig.2.14.

of using Fi ‘\- hip memory
AdiWrite operations.

tile 'semiconductor memory. : e
fghit and very small in size. LS | ]
les :ff.-sjme it has no moving part '

B <

..-.-1 ey o

=¥
v e E'




- ide ﬁ‘ltﬁ pracossor. umﬁo w orarily sto
\e other parts of the processor or malrr

. II.III;F L

- 1

sed to store small programs that are frequently re
s operation of the computer.
known as backing storage, has huge storage capegty and stof

ated disk that can store data in digital form aser technolog

awng no mowng ;,-,:_: .
% ¥ L 31
N

ts-u '

st mlwer for the following M
following is the fastest me

. USB flash drive

. 1024 TB
. 1024 GB

B. ROM
D. EEPROM
hlghest storage capacity?
B. Blu-ray Disk
D. Floppy Disk

B. Optical memory




ry is removed from a computer, what will hap it?

/ word

Fpese -of secondary memory'?
antages of using flash memory’?

answers of the following questiopn&&®
is !nternal processor memory? EXple

lll s
: L@'
e rytiad SET A S lPV

, thal ' oEs n&‘*m




b |

NTRAL PROCESSING UNIT

you

IS 1esson

&
‘and RISC architecture -

tween Intel Pentium IV and AMD Athlon@ssors

PR
QENY
N &*‘\»&‘ X

RN\
Reading AN

.,""‘Xf"'

, UNIT |[NSRODUCTION :
- Central Processing Unit (CPU, h@E main part of any computer system. This unit explains
_Pl’w&ssing unit and the cofpdhents inside it. It describes instruction formats and their
n by the control unit. § cribes how control unit cycles through fetch, decode and

_ ration_s to carry ¢ rogram instructions stored in main memory. It also discusses:
f registers and in programs execution. '
X 3f ii"‘wl..-J...'!.... l_,l""\j
D >
— N - Computers have the capabilities to store and process a large ar
i of information at extremely high speed and produce accurate
i - Computers can work for many hours uninterruptedly and can do |
bs repeatedly that would be impossible without them.
Processing  Unit
rt of the computer |

PR '1!'5




entials, data manlpuiatlons (for ex
parisons and logical Operatrons su ‘g ND OR. NOT, etc. on the data contained
5. An ALU is shown in Fig.3. 2 t associated registers.

s?

1ber, 30 will be m the Accumulator Register (AC).

number. 45 ? stored in the Data Register (DR).
command to add the numbers through the control input.

0&N845 will be added by the circuitry in the ALU.
lheippear at the ALU output and will be transferred to AC.
Shlt 75 will be sent to the main memory from AC.







S|
Fl |ﬁr
;@Bg to stqre data as well as,addre_ s. Th

@% A

: i to hold a number that ca xadded to (or, in some cases, subtracted from)

ortion of a computer ins n to form an effective address. It is also known

.g ed, the counter register increases its stored value by 1 am

_d it points to the next instruction in the sequence. When Qﬁ
_.resgt, it normally reverts to 0. .




address of memary locaton from whgto & memor

_ mory must first be
 acts as a buffer (a small temp :
ory. unit to act independently wit

' fetched from memory. At any gw;;l _
ory from which the next instruction is to

PC are loaded into MAR¥to fetch an instruction from memory. After
from memory, the PCi&iptremented by one to point to the next instruction

S
Way inside the computer system over which data/information is
e other. It connects the CPU to the main memory on the
Btypes of buses, that is, address bus, data bus and control bus
= \ 2 o ol

e [ -

B A s i
=




Fig.3.5b Syster \i ses

&
3.2 CEQBPERATIONS

‘main component @mputer system which carries out the instructions by
ical

sic arithmetica , and input/output operations of the system. The

tion of moste€PUs is to execute a sequence of stored instructions called a _

m Iis :\» gsented by a series of instructions that are kept in some kmd of
gre four steps that CPUs use in their operation, these are




NS, 1N

II_ f& L
M‘\n""l alp L m e i
i L S P T f“h

=y

: MVA B (Move the co@s of register A to B)

\D) nlnstructlon loads p ar regtster contents from memory.

alues oftwo registers and the result is also p{qggg._
S can be divided into three basic types i.e '

[ !in.mv..




ls used when number of statements are to be r
 FORMATS 4§b

ormat defines the layout of the instruction. It consists of &)arts an
‘and Operand. %@

&

group of bits that define various process orations such as LOAD, STORE,

T to be performed on some data stor eglsters or memory.

an be data, or can refer to data — i.e. @Ss of data.
-~ - &

Op-Code &Q Operand

S/
‘&010 0101000101110101

0 spaciﬁes the code for ADD operation to be perfommd on l'la '
cified in Operand part




n format requires one op-code and two o of
he i’?ﬂBV (Move), which moves data from the m@ location toﬂne

\stg“ |
)N cycle is the basic operatio %ycie of a computer to execute vari
1S, | fls the process by which omputer retrieves an instruction
termines what actions the | ction requires, and carries out those &
2 the three instructie&ycle steps.

O
&

£\

e control unit fetches an
ry by sending an address
a read command through




llJ,n

mmﬂlﬂc‘mu 5 SRt e
® two different competing philosophies in designing modern computer

486 series and Pentium series.

ure

 stands for Reduced Instruction Set C@t&uter. It is considered new architecture of
> architecture of CPU supports sa 7é of instructions and it does not use indirect
mode. The instructions of a Cpkém%t uses RISC architecture are very simple and

uted very fast. RISC CPUs regu b fewer transistors, which makes them cheaper to
and easy to manufacture. Exa@m of RISC processor are IBM PowerPC, Sun SPARC,

s phones and tablet PCs. &
tween CISC and RISC architectures.

_ m smplex instructions than RISC.
> typ ewer instructions than RISC. Y
S imple ations tend to be slower than RISC implementations.
. s typ mlly use CISC while tablets, smartphones and other devices use RISC.
Ly ‘n\ pY
L_ ) AMD PROCESSORS oy
D (Advancec Micro Dﬁ\ﬂﬂas) are the primary manufacturers of pro ors



N

i ‘ T
I'J‘.I'l.l'_' IF-I X s B

have 20 steps executior
erations per clock. Pentium p
Hz) to specify processor speed.

" N
s the comparison between Pentium IV and AMD-AtiIon processors.

N .

WD Athlon Processor

N ]

QUCEEC—
g

Errom—
Lo

 the part of the computer where actual processing
ates the activities of the entire computer syst




%@
the best answer for the following MCQs. &
part of computer performs Fetch, De
| @ Control Unit
put Unit ’@%" D. Registers
are the results of ALU Q@tions transferred?

junter register \@ B. Base register

é’ @ Accumulator register
A

, xa;”;\. selects a memory word for a read or write operation?
| B. Control bus

xercise

ind Execute cycle?

D. System bus

s

controls the seguence in which instructions are fetc

. [l Bt N tllt!;'k. ,]



\ Wlllpamm addition of two numbers?
B. Shift instruction
D. Data movement instruction

5, instructions are transferred from main memory to ir@ion-— egister
i

: B. Address bus &

(> Data bus %Q

dis nat operations can be performed if op-codi%% microprocessor consist

4
o

] %ca . Main memory
R coiintor \% © Control unit

- &
wers of the @\n questions.

T2
AN

efALU in the computer?

&

of computer decodes lnstructl




E ‘,y .
v IS{ef qfc, uggc\_ msl'cl
neral Pvfp0$¢ vejmb fev:

":ﬂ'le motherboard including microproce!
{ udents. . |
) of microprocessor on the motherboa% ng with the cooling fan s

ld be explained how data %ontrol bus and address bus cl"._,_" lits

-

LJ ¥

or! ?" Teachers should demonstrate through videos availal




INSIDE SYSTEM UNIT

eting this lesson, you

d -.-eontroller cooling system and buses) %
al, parallel, PS/2, USB and fire wire ports) @

UNIT INI&,@DUCTION

s unit presents information t the components of computer that exist inside
describes the pu % of expansion cards that are installed on expansion
otherboard or in ed on it. It also explains memory chips, cables used
tem unit and p at are found at the back of the system unit for connecting

PUTER CASING AND SYSTEM UNIT




‘€d Inside it is called

N unit of the computer

people incorrectly yse

PU for system unit.

or is the CPU of the

that is instalied on the

d  whereas system ynit

@gtherboard, hard disk, DVD

RAM etc. System unit and
Cessor are shown in Fig.4.1.

1.2 COMPUTER CASINGS

mputer casing is a box or enclosure
@ins most of the components of
' system. Computer casings are of
2S, tower and desktop as shown in
. Tower casing is the most commonly [4%%
one. Desktop casing is designed tafs¥
n the desk and usually monitor is | _f'\ " Fig. 4.2 Tower (left) and Desktop (right) computer
s . casings

1.3 EXPLORING THE sY%{gM UNIT
tem unit contains the foll@ main components.
o
er supply
&

erboa

o %
Tell S

‘ ir ter is to convert
iroose of power supply in a compu

rpo_k ACF; to low-voltage direct current (DC) for

ents of the computer. A power supply is

L Jm‘iﬁg when it is purchased. A power supply

A=
&

N et 54 0
- = &

. 'L.!




R emmonents/Parts of Motherboard

ﬁa'ﬁoﬂwﬁ important components or parts of a motherboard.

t@FU Socket is used to mount the CPU or Processor on the motherboard. The
hﬂ‘n connector on the motherboard that houses a CPU and forms the electrical

j contact with the CPU.

9S: It stands for Basic Input Output System. It is a non-volatile ROM chip. It is a firmware in
PCI Slots

QW PORTS

CPU Socket

- ~. <
h _ ~ ‘iFlg.4.4 Motherboard
- which system programs are pergi@nehtly stored by the manufacturer. These programs have two

purposes. When the computqgjs}ﬂmed on, it initializes the computer devices such as keyboard,
mouse, Hard disk, etc., a@'ﬂén loads the operating system from the hard disk into the RAM

Foifigure the computer hardware, select boot device, set password, set the
al@or disable computer components.



B0t motherboard
ous types of cards are fixed. These

8 video display, sound, modem ang network
In modem computers, the Circuitry of many of
e cards is integrated in the motherboard itself to

- size and cost. Expansion slot standards

. -_ AGP, PCI and PCI express. Expansion slots

- wn in Fig.4.5.
AGP: It stands for Accelerated Graphi |
e : phics Port. It QN
. provides a high-speed channel for attaching video L PCl Sbg«m

card to @ motherboard. It provided a dedicated path-
_ j@yb‘etween the processor and the graphics card. Its
bus width is 32 bits.

Fig.4.5 Expauﬁi}rﬁ}sylots on motherboard

PCIE It IS used to attach different expansion cards to theSomputer. It is still used in some
gomputers but is superseded by PC| Express. PC| ExppeSs-was designed to replace PCI and
AGR standards. PCI Express has a bus width of 32 biidult'is the latest standard expansion slot
usedin micro and laptop computers. The main advatitage of PCI Express is that it provides high
speed serial communication.

Ribbon Cable: !t has several parallel wires ightfie same flat plane that looks like a piece of ribbon
whichiis why it is called ribbon cable. It wag'ésed in the past for transmitting information between
notherboard and devices such as floppytrive, hard disk and CD-ROM drive.

Following are the different three types of ribbon cable interfaces.

EE Interface and Cable: lvntggrated Drive Electronics (IDE)

%rface was developed by Western Digital for attaching hard
to motherboard.;g;fe'ffrst hard drive that used IDE interface
red in CompathPCs in 1986.Hard drives that had IDE

troller integrated into the drive itself rather

driv
- @ate controller on the motherboard. Western
al in d new hard drives in 1994 with enhancements to IDE interface and named it

ced IDE (EIDE). An IDE interface cable is shown in Fig.4.6.

Fig.4.6 IDE Interface Cable

Interface and Cable: Serial Advanced Technology
(SATA) is a new computer interface bus for
drives to computer. It was designed to replace EIDE
'.-SATA-‘--bus interface is used in all the_ moderp Ia;?top
mmp Jouters. SATA drives communicate via high-
JEy sATA bus interface has many advantages




 motherboard that connect RAM with the CPU. Gener:
are inserted in these slots. RAM card is a printed i

harddnves have their disk controller circuit in jethe drives.

Cooling System: Coolingaisystem is required tq],
maintain proper operati emperature inside the
system unit. Computef @@mponents installed inside the
system unit produc t when the computer is on. If
the temperature j the system unit reaches a certain
point, it can ge the parts. A fan is fixed on top of
the micropro:

€ a certain level. A fan for cooling microprocessor
own in Fig.4.9.

set of parallel wir€ %at provides electrical path between various components
3 three ‘ ‘\ of buses, data bus, address bus and control bus, printed on
: gBnhects the CPU, memory and the other hardware devices on the

N nects the CPU and RAM. Control bus is used to send oontroi.’ :
~\ s of the computer. '

_ ;; ‘EXPANSION CARDS AND MEMORY CHIPS




_ _I.._.lly-.-mademm re connected to these ports, L |
replaced with USB ports. A serial port is ~ Fig.4.10 Serial Port

llel ports can transmit multiple bits over several wires at a
e ports had 25 pins in which 8 pins transmitted one byte of
and the others were used for transmitting control signals.
fis were named as LPT1, LPT2 and LPT3. These po%?b

. Fig.4.11 Parallel Port
replaced with USB ports. A parallel port is sho’\{% ‘

! 8 Q

P 3/2 stands for IBM's Personal System 2 afigfocomputer. PS/2
ntroduced a new type of port for connectingkeyboard and mouse
g still used in many computers. Itis a rﬁund shaped serial port. A
t is shown in Fig.4.12. LN

2

N Fig.4.12 PS/2 Port

USB stands for Universal SetigﬁBﬁs. It provides very fast serial
ion. It is the most commor ._jlse port in modern computers for
a large variety of depibés to the computer such as printers,
cameras, mouse \\ oard and USB flash drives. A computer
y¢hese are plug-and-play ports. Plug-and-play
sehind determine what type of device is attached

+ \When a computer detects a plug-and-play device it
ingtall§ the driver for it or prompts the user to install it. A

Swn in Fig4.13.

Fig.4.13 USB Port

sh hort, generally used for connecting video
sh :pprgder theg computer. Fire wire port has four or

4emin 2 extra pins are used to provide
have 4.pin fire wire port because :

G0 R AR - L g

F

J '
N dmars st R (- DAt
| =




ipﬂmed circuit board that is inserted onto an @m slot on the

0 known as add-on card, interface card or just card es new ability fc

Ju acting to another computer using a network ' T

es of expa nslon cards are commonly used in comp& These are sound ca rd,
ard, modem card and network interface card. %f‘\

&

' 'ﬂfao!.lnd card is to facilitate transmx@ of sound in computer. In the past,

jund that could be produced o Q omputer. With the invention of sound
)8 3 8 can store human voice in ¢ peotnputer and hear it through the speakers.
17 Sounds are analog waves whereas

computers communicate using
electrical pulses that represent Os
and 1s. Sound card translates
analog voice input form a
microphone into digital form or it
outputs the digital sound stored in
the  computer through the
speakers. In other worda it
provides analog to digital
digital to analog conmhaf
shown in Fig.4.16. !

It will not be p:




dem is @ communication device that makes
transmission of data between computers lraph Card
1€ line or other communication lines. It is PR @I - |

| on of MOdulator-DEModulator. Modems are generally t{sgf dial-up connection to

' M::’dem cards are fixed in expansion slot or modem haéare is integrated on the

re three types of modems.

Qial-up modem R\
ISDN modem Q\* y
AWV
'DSL modem o AW

\o

modems use telephone lines angd\ they can provide
ion speed up to 56 Kbps (K:lob;ts*per second) which is
w. Therefore, there use is grad;,rai{y declining. It has the
age of providing Internet co,;;mgctuon from any location in
: and it is the cheapest et connection.
is used with rated Services Digital Network.
ining of voice and data services ! o
s the same phone lines that dial-up
ide Internet connection speed up to 128

.80 S scriber Line) modem is used with DSL connection to the Internet. These
re advanced compared to dial-up and ISDN modems. They provide extreme

pending upon the package and services of Internet Service Provider _gsspj,
are gradually replaced by DSL modems f@r -speed lnlmist




| Their data transfer rate is 10 to 100 Mbps (Mega bits per s
| They are usually attached to PCI or PCle slots. A 10/100 Et :
| card is shown in Fig.4.18 3 I

Gigabit card

bits per second). These cards are attached to ters using
PCle slot. A Gigabit card is shown in Fig.4.18. (3

Wireless network card %%

Gigabit cards have data transfer rate of up to on§ Gbps (Giga

Wireless network cards are usgd%r wireless networking.
Their data transmission speedd js\g%nerally less than wired
cards. They are attached fo Eﬁ':t\é slot or USB port. A wireless
network card is shown in Fjg b9

4.2.3 MEMORY culi?s

Memory chaps ean be classified into four categories,
DRAM and DDR SDRAM. L

«"

SIMM {,}%\

Network Card

SIMM stands * »"Single In-line Memory Module”. It is a small circuit
board with \ hch of memory chips on it as shown in Fig.4.20. SIMM
is plugg n‘a*f into particular socket on the motherboard. It is used to
a'dd memory to computer and is referred as Random Access Memory.

8 typically use up to 32.bit bus. They have storage capacity

v a lng from 256KB up to about 32MB. SIMMs were used in early
computers of 80s and 90s. :

J_ﬁn al In-line Memory Module”. It is a type of computer memory. A DIMM
oM a small circuit board that holds memory chip. It uses a 64.bit bus
' to the memory, whereas single in-line memory module (SIMM) only
32.bit path. This allows DIMMs to transfer more data at ¢
Ehave repl-aced SIMMs because they have fa:

and better capabilities than m




dard
: b

two sets of memory. This

when one bank éf-.memow addresses

10ther is prepared for reading. It is called

iﬁpeause- the memory is synchronized with —

that the computer's CPU bys speed is optimized '
e bus speed, the faster will be the SDRAM.

$

AM (Double Data Rate SDRAM) is synchronous ($\<§
it has improved memory clock speed as compared %%
DRAM. It reads or writes two consecutive words pens
. New type of SDRAMS, known as DDR 2 and DDR '3
‘come which are used in latest microcomputers. DBR
4 words of data per clock cycle whereas DDR3¥eads

Fig.4.23 DDR SDRAM
words per clock cycle. Y
QN
Key Points &

I casing is a box that containsqﬂ.‘\iéﬁt’of the components of a computer.

r casing with all the compgagé“afé installed inside it is called system unit or main
nputer. g™ -

y is used in compy %Q}o convert alternating current (AC) to low-voltage direct
DC) for operation ofitomponents of the computer.

ard or main boardhis a circuit board that connects all the components of computer
ough ports \;é es or expansion slots.

sircuit on the motherboard that allows communication between CPU
, ofdiivé such as hard drive or CD drive. o

e Tios types of ports on the motherboard that protrude at the back of the
r connecting devices. : . gl vonk o
ansmit one bit of data at a time over a single wire whereas parallel ports

board that is inserted onto anexpan__gi

d-on card, interface card or just card. Co




‘ AN - = T 'I' =
s H"F"r T SEL.
t;“-H* _ gy ,_,r,_m
. _w devm to th | |
B. USB port | 1,-1 }
) D. Parallel port
g with all the components installed inside it called?

B. CPU ot

D. System unit _ i
fimarfaee that provides connection to external devme@led? el
B. Memory slot%\ "

| g

T

sall A parts of a computer? ~
*Motherboard '
. Expansion slots

purpose of power supply. Qj& computer?
A. to convert low-voltage to hig

@c

N‘éﬁt@ power
4@ all the components of computer?
herboard \ B. Ports

D. Cables

B. Port
D. Non-volatile ROM chip
/ides high-speed channel for attaching video card to motherbc
B. AGP
‘_ 4 D. Memory slot
hics and images on the screen?




ire port
the functions of following expansion cards?
d card
leo display card
odem card
work Interface Card (NIC)

e carried out during the practical periods.

o7,




-Z'EOMMUNICATION AND
PROTOCOLS
s lesson, you %@

3nts (Sender, Receiver and Medium) %
\unication (simples, half-duplex and full-duplex) @ o

‘media (Guided and Un-guided)

AN, MAN, WAN and VPN) @
gies (Star, Ring, Bus and Mesh) @
a communication standards N
and concepts of its layers

itching

g schemes (Clas sks and Subnets)

. &
""" "o S

B QsUNIT INTRODUCTION

flec lion of computers or other devices called nodes that communicate

red n‘_etwork medium. This unit is dedicated to data communication over ]
g m--pgetacols that make it possible. It describes how computer networks
_Mr advantages are. It introduces different types of computer networks

s. It ;i:!!qscﬁbes the purpose of having communication standards 'ana

Iews computers of different manufacturers to communicate with

n of this unit explains how IP addressing schemes identify a compuf

.
" LI

ar

TR AT



..nenmmunlcatswttheachomer 0| etwork resources (both
\ Network is made up of collection of computers "
nation exchange to take place. While most network
cable, the connections can also be wireless, for examg
A slrnple Communication network having wired a

munlaatm mam
L &l ‘# hy FLH._’




L L I

: !} ~ Fig.5.2 Components of Network{Gommunication

or information that is to be{ﬁéﬁ%miﬁed. Message can be in the form of text,
combination of these. \\g‘&“'

&) 3 u?'cLe-A med-r =\
@8sage travels from source to destination. Medium can be

ableh coaxial cable and fibre optics. It can also be wireless for :
, Migr@wave, radio wave and satellite. unguided media.

ICh receives transmitted message. It can be a computer, works
on set. The data received from the transmission medium
epted to the receiver and it must be converted to appropriate fo

= 0




and Full-duplex
and Asynchronous
alf-duplex and Full-duplex communication modes
Wt s met possible to ¢°”$;r®%u cessfull

plex mode, the communication takes place in only one diregtion. In this
inication is unidirectional, i.e. the communication can on e place in one

N anc itis not possible for the receiver to send data back. Fo mple data being
an electronic notice board found in train stations and Ain@

adio and television broadcastings are also exam@bf simplex transmission.
sion of information from a computer to a an@fgké also in one direction, as
Fig. 5.3. \

oW

a2

A
4
'V -
Sender T Receiver

s
\

'&%de of data COmmunicﬁlg&aﬂtaq eSi—

"ms_ssnnp
3 - s:mUHaY\eUusw ranemittion o§ dda canbe conf
ER=

ty'pe f mrnumcatlon is the use of walkie-talkies, where each of the
_ “w;‘* g must indicate when they have finished speaking. Half-duplex
“}‘ also in transaction-oriented systems, for example communication



st siﬁtéb!é for data communication between computers as shown._ '. !

Receiver/Sen %%
e

\
VD ?

- Fig.54 Full-duplex mode of data co pitation
nchronous and Synchronous Transmiss 1oy ‘\\Q

ronous and Synchronous Transm:ssaon,sém the two different methods which are:

nifting characters between compongnts within a computer or from computer o
such as printer, modem, etc. AW

Transmnssnon

§2 -
L £

e interval between two characters is variable and
devices can exchange information at their own rate,
g\8ed in asynchronous transmission. These bits provide
Nection between the sender and the receiver. The start bi
Gter is coming and stop bit indicates that the transmxss:on*
> of transmission is ideal for slow-speed communication e
Smission. Example of asynchronous transmission is keyboafd'

omne ”lw Q¥ dc l”" .
: hWaive b ,-1 9
Direction of data flow ™ - 1
ed el
Stop bit Start bit
Dﬁ

rnﬂa




f‘lh" mlng is mamtained as there are n ot
s dependent on the receiver keeping an accurate G0U

} ewer bits have to be

only data bits and no extra control bits arey . The best example of

Ismission is the data transmission between de: in network communications

i A not

) | i
neci el €)
counls

* e binds

('L‘.‘r‘iut ) 330‘ !

units with fixed Time Intervals

.6 Synchronous transmission

— ey ——

]
1 N
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nieg A telephone Iine is shown in Fig.5.7 § h.four

0 q _.T__.? el anl aballos U4
Q Qgﬂ “a’ o Cale t_l e 0 I':u_..-" 1 l OfH | & \ §n % _) fi C_q,leu
2d for long distance transmission. It can transmit ¢ uch higher rate
per second. They are also used by telephone ¢ les to transmit data
ﬂe\h g e , : AN melic when

NS )i 3 l‘n o
packed into a very large

cable that can.ha f Ie hundreds of thousands of
telephone cd .\at the same time. Coaxial cable
i h ouahtv data_transmission_without
Wor loss. of signal. Coaxial cables have
g aid under the ocean. A coaxial cable is
\ n in Fig.5.8. Both telephone line and coaxial
gabl

es are made up of copper.. | .. ~iplon:e -
Twisted Pair Cables _*11e= ancl foun pain =
Twisted pair cables are tv.usted together in .
pairs. It provides shielding from outside
interference. Cables with a shield are called
Shielded Twisted Pair (STP) cables. Cables
without shields are called Unshielded Twisted Pair
ted Pair  (UTP) cables. These cables are shown in Flg :
> tneide qluss {99‘" g 7 2
ﬂ Jspeed @ ".‘?3‘”
aeing-the. conventional cable in commumeaﬁen

7.




mltl.;;n alt:iésca;eadceut:boun: or wireless media. In this type of communication media
tre rough open air. They are not guided through any specific path.
i@llwmng are important unguided media. i ik e

Microwave Transmission £ esh o8

Microwave transmission signals travel
through open space much like radio signals as
shown in Fig.5.11. Microwave systems transmit
information with transmitters which are normally
installed on high buildings, mountains tops or high
towers. Long distance microwave channels consist
of a series of relay stations (boosters) spaced
approximately 30 miles apart. Two stations must be
within sight of one another. For transmitting
information long distances, signals are amplified

tra%nsmitted from station to station.

Fig.&j%@érowave Transmission

i Falellite
Communicatlon Satellites

ex swve Miciswave Link
PeﬁSatelhte is a relay station positioned /
approximately 22,000 miles above the earthilt

orbits around the earth with exactly the<gsame o
speed as the rotation speed of eaiths *Earth

3.
stations beam signals to the satellite @s shown in " N
Fig.5.12. The satellite amplifies @nd retransmits | **
the signals to another earth station which can be | Eah Stalion Earth Station
| located thousands of mlles\g}m Fig.5.12 Satellite communication

ount of data to be sent long distance at rapid speeds. Its use has

n - Satellite commg&llon is ideal for long distance communication. Transmission by
; 4 cal . in recent years. However, a major drawback of satellite communication

' Mee that is used in telecommunication systems for transmitting data from one
another is known as communication device.

..:mag;;mmmunication devices are: Hub, Switch, Router and Gateway.




Hub is a connectivity device used in LAN. |
* multiple LAN devices on one network and makes
“together as a single network. A hub is non-intelligent device
sends output to all the devices on the network. A hub |
multiple input/output (1/O) ports, in which an input in one por
results in it being an output in all the other ports, except the pe
t. In layman’s terms, a hub connects many networks into one, where a dafa
t by one networks, is copied and pasted to all network port*king
e that data packet.

s mMOoveE 1M Hie Femwm OF @‘&n'
Switch \ k\

Switch is a networking device tﬁl:a@)’érforms the same job as
the hub but are considered as agqdFe inteligent hub as it gathess
information about the data pakets it receives and forwards
only the network that it \A{gs"ift{f’éhde(j for. A switch inspects data
packets as they are, tebkived, determines the source and
destination device@®f® each packet and forwards them

8 Port Switch appropriately. A,Pﬁ k&t is a basic.unit of communication overa
etwork. When data is transmifi@d,¥'it is broken down into packets which | )

__._é'&: original form.once th%‘ﬁﬁ\ch the destination. . ]

Rou@

,\Q outer is a communication device which is usedo

ggmnect two or more networks. Today, most of the networks aré
pconnected to Internet. When the computer is sending d

another computer on the Internet, router receives the

packets, looks for the remote computer address and fo

to a computer that is closer to the remote computer. It for
the data packets by selecting the best path-way bas

_ network traffic. Many routers take part in

T ik transmitting |
packets from one location to another. A wireless router is sho
- inFig.5.14, S




r Network
3r Network

sar Ne

network acts as either a
'is called client/server or




natwork ls shown ln Fig 5 17u

Peer-to-peer networks tend
relatively small. Most of thase. |

computers. Large
networks become difficit
because S0 :
administrators e

516 TY: OF NETWORKS

. llowing are different types of
deer-to-Peer Network Works based on the size and physical

INYocal Area Networks

A Local Area Network (LAN) spans
a limited physical area. It is confined to a
single building or a group of buildings.
LANs are used for sharing applications,
printers, group scheduling, e-mail,
project tracking and other tasks. A LAN
is shown in Fig.5.18.

Characteristics of LAN R

e  Spans a small physical area. REFLE
e Uses high-speed wired/wireless
connections between oomputarg ,




9 A Wide Area Network

onnects computers through public networks, leased @f satelites.
nnects multiple LANs.

Metropolitan Area Network

Metropolitan Area Network
(MAN) can span from several
buildings or a large campus to
entire cities. MAN is used by
many organizations. It also
connects a number of local
area networks with high-speec
communication lines.

Characteristics ofMAN 1

e ltis larger than a L
and 'small‘er than




e_tworks and do thelr work’

makﬁreﬂa {r

works such as Internet to connect co
mote access.

ring, video conferencing and sir@network services. . '-I
,__.rnmunlcatlon over long das -
oW ddhec

-
&hections between them is called the network"s




f Star Topology
uitable for both small and large

o install and wire.
'to detect and remove faults. LRV
 of cable does not stop function@v
itire network. ¥
of Star Topology c}\
f the hub causes\ifie entire

aplement. Lengthy
feqtiired to install star

. .netwerk nades Ring netwotk t@polqu is shownr}ﬁ'rﬂgs 38 e
a LSl

I "f‘rlif1;F




..-J'“ 135 e o Ko

\. @armeated to all the nodes as shown in Flﬂ-

 Features of Mesh Topology

e  Most reliable network topology. :
e Data can be routed around failed ;—5:-_‘__'_
ones. &

e Can manage high traffic. %%

Limitations of Mesh T
e Most expensive topolo mp!ement
e Setupand ma:ntena IS very difficult.

t ;}; ology
i LA

8 5.2 DATA COMMUNICATIO! Q‘sw DARDS

”'icatlon standards refer to hardwat nd software specifications that m
een different computer systems'p

qrcounumcmogﬁ”mnmos

ter or device in the n can communicate with any other computer of

g some rules. e rules are called communication
andards are nee o that different computer networks can cor

é’

| data %o[nrnunications. In the early 1970s, ISO dey
ta communication system and called it the Open Systems Inte

h | —

..
en layers. Each layer performs a specific




‘the rcan understahd
5°Flw'1h? O, s’ catl @ ¥

Perfen'ﬂs functions that enable two applications or two pleeesﬁﬂlehwne
nicate across the network. It performs security, name recogaition

"functlons It also establlshes maintains and ends comm :
mpiiter. softwahe {o >u[[u;" e

Tya N SmiSsi
cont 1) ¥

&

IAppiseauanl-av

pe - | N Prasaptalic @

N - . . e Ss@aym .+'

f'i e | Ty @upau Layer
A &8 Network Layer

| Bala Link Layer

Physical Layer

JJ' i

Lilal

PRy = Fig.5.26 l..ayers of OSI Model .

el }QC}(J qu LKd'

blishes connections between two computers on the network. lt
king sure that the data received is in the right format a




Ve source and destination Routes and‘
for error recovery and flow

) 'data into a format that can be carried by
Wer layer or converts data into a form that the

cation layer can understand at the receiving| -

5.3 TCP/P

en computers on a network is done through protocol suibs
col suite for communication. TCP/IP was dev
969. The most lmporbant capability of TCPIIP is




ire has four layers that transmit information fmvm one compu
ese layers pass information from the appl ayer %

yer. The four layers of TCP/IP protocol architecture are:
i T collection @0’\0:00

-.. 3 o€ @%
»
‘&

plication on the computer sends or ives data over the Internet, it sends
puter and also receives the data on

ess and a specific port on the re
@nber of 65,535 TCP/IP ports. The Internet

eiving computer. There are a to
bers Authority (IANA) is a g ganization that is responsible for registration

r common Internet serv







octet is eonverted to decumal and separated by a dot. Therefore,
sy dotted-decimal format. For example, Fig.5.14 shows an IP address
ed- __ec!ma{ notation.

"-'-'%;’“3% i o

145.10.34.3
Fig. 5.14 An IP Address expressed in deci d notation

econd item, which is required for TCP/IP rk is the subnet mask. The subnet

)y the TCP/IP protocol to determine w @r a computer/host is on the local subnet

ote _network This mformatlon Is suppliedin another 32-bit number called a subnet

i 56:255.255.0. It is not obvious what this number
: “.t‘ ion equals 11111111; so, the subnet mask is:

‘ 11111111’&3\4111.11111111.0000000
IP address and the @t mask together, the network and host portions of the

Q‘IOOOO‘!OO — |IP address (192.168.123.132)
1_1. : \f 111.00000000 — Subnet mask (255.255.255.0)

" ,\ r of ones in the subnet mask) are identified as the network address,
heé number of remaining zeros in the subnet mask) identified as the host -




Sub-ne‘f mash =285.00

s use a default subnet mask 0@’.0.00 and have 0-126 as their first octet

36.11isaclass A address Its fir 3t is 10, which is between 1 and 126, inclus

Ll N o)
e .
o

Z 33
% 1516 3

Computer Number

subnet mask.of 255.255.0.0 and have 128-191 as their firs
63:0s,2 ;—:lass B address. Its ﬁrst octet is 172, whtih is between 12




chronous transmission it is fixed. \ '
nsmission media uses cables that guide the data @ along a specific path.
ransmission media transmits data signals thro? pen air.

ication satellite is a relay station in the sp receives signals from ground
amplifies them and then retransmits &ther earth station which can be

of miles away.

ch i a‘-small device that connects mu?computers together in a LAN.
ckets and forwards them to a closer computer to

protocols.
p etwork in whi @ computer on the network acts as either a server or a
s called Client/Servi SN ork .
twork inquhieh every computer is capable of playing the role of client, server
edime’is called Peer-to-Peer Network.
‘a limited physical area such as a building or a group of buildings is




ﬁafhthatlsto be transmitted is broken down into

: eral Packet Switching Exchanges. ¢ ."_ - .
are used in computer networks to identify a}‘énputer l

O

%

k)
i
i

? a network to another network that
C& Gateway :
: | @ D. Modem ler 1o inlQrnaliy SN
g networks pgovides remote access to individuals and offices to their

- . Q
- é B. WAN
L

, (Dl VPN
DifsWitch) is used?
ol B. Ring topology
~ D. Mesh topology
e to implement?

' B. Ring topology




sers of the following questions,
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O cend ey yecigvel anel
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e TCP/IP Model with OS| Model. ol i

tiate between circuit swi Ve ot

tia it switched and pac itched netwark’é g

i e e inteevel o
: answers of the fﬂllawmg t[Uuu%" vean H8 Jaaifadden

in different types of guided medig®™ R {ixed

in microwave and satellite copdfhications, =/ lheve ppas

otes on swa;ch router apd §eteway, g
in detaﬂ Client/Servefant Peer-to Peer networks

e xplain its types.
r_ieﬂy the sey@iMayers of OS| Model.

ribe the four lagiels ofTCPIIP Model
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IS an important area in telecommunications
edicated to wireless communication systems. It defi

8" communication terminology and presents contents about
ces and architecture used for creating wireless commun

- short distance and long distance wireless communlcam
=nalegy used for it.

6.1 INTRODUCTION

n is a term used tﬂ descnbe commu mcat:ons between




wires cablas or any other electrical mnduam

n net nrks is one of the :mportant medlums of transmlssion Gﬁ
u@ﬂter dewces :

echne ogles are Satellite, Microwave, Wi-Fi,

/IMAX
ypic

. 'Tay. the term wireless refers to a variety of dewce e Irom BTt
to | ' 3

Yo \»;om ;
M 1o

—

v




/AN ';Aass OF WIRELESS NETW

b .,owe.\eﬁq
s Wfa“dd users without having to change the physic

bust security protections. Trafﬁc of a wir ptv '
g Tfh"

_ % Mj:gg e
sers are no longer tied to a specrﬁc | i
Nith a laptop computer or mobile device, agc@ss can be avallabh

ol& WMo ore &
38S networks users can connect @%tice”y if they are wath'{n e

S

,‘\
‘ afNe wireless network is security breach. Intruders (hacke
Hetvork relatlvely easier than a wired network. :

n, as were with 2



3 e . - g
cy (RF) systems consis:-gf two components, a transmitter
g.6.2. Atransmitter transmits a radio signal to a receiver which liste
s it. RF systems include a set of rules that define how the transmiﬂerand
cate. For example, a rule set can specify that the transmitter must
th the receiver at a spemﬂc frequency. Early radio mgnals nalogue but

SR
Un\tlo

B . E-ré' :
YY) - .

L : \ 3 ' | y
nsceiver is a de¥ice which can transmit and receive a
‘and have g.8dmmon circuitry in a single housing. In

he trghditter and the receiver are separated. The
' ~n |s baalcally a transmitter and the radio is
any cases, --cell phone the devace serves the




o u‘m Network using Wireless Access Pol

msum-r coumumcmlou

frequency communication whem
not pass through structures and hifis¥*For long distance communication,
Iﬂstalled on high buildings, mouydté tops or high towers. Relay stations




=i ',-.h-—
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Communication %‘?%

ce wireless communication oompnses of distances a

Km using either
ation methods or Global Positioning Systems whi satellﬂos/

SHeRT DISTANCE WIRELESS co@mc;moq aanals
R woe up 4 ‘3‘ T

Mhlass Fidelity) is a wireless communi system very commonly used at
" lt is also called WLAN (Wireless ANY. It is a popular wireless networking
| uses radio waves to provid less high-speed Internet and network
ms networks are easy to se%and are inexpensive. In Wi-Fi, information
jll air. These networks are mely limited in range due to low power of
g users to connect Within close proximity to a router or signal repeater.
tions which provides portability without any need of
ed with passwords for secunty purposes in order noth

300feBt |

= - - —-.Ir f’)"\r-‘,-,a: ] 5@

ntamperabillty for Microwave Access) is a wireless
ce to users. It is very similar to Wi-Fi but covers a big range of 40
tes ,n Araa Network (MAN) and prom




ULAR COMMUNICATION

/if:"
N

i?éamputers have infrared enabled mouse, keyboards, and printers.
security systems have infrared enabled burglar alarm system.
ote control system in TVs, Toys, etc uses infrared technology. %

,a LONG DISTANCE WIRELESS COMMUNIEZATION -

FDistance wireless communication systems provide ser(& that are not possible
,__-.af..bles. It includes cellular and global positioning s@%ﬁs.

communication refers to wireless cgqﬂntfnlcatlon systems that divide a
l region into sections called cells. Each cgbhas a Base Station (BS) at the center
transcewer and controller that prowées radio communication to mobile phones.

wh )
& | “
a‘ RES

)

In cellular communication, each mobile
phone uses a separate temporary radio
frequency (channel) to talk to the Base
Station (BS). The BS talks to many m
users at the same time as shown in Fig
Channels use a pair of frequencies
communication. One frequency, the upli
used for the mobile phone to communi
with the BS and another frequency for
down link for BS to communicate with
mobile phone. The basic concept of ¢
commumcatnon is that it reuses th@.




tion, on airplanes,

, and by individuals. Also

and time data is used to

_ . of tectonic plates to
the earthquakes, astronomical
lecommunications, etc. Global

Medium Earth Orbit (VMEO)
Low Earth Orbit (LEO)

1 equal to the earth's rotational period. An object in a

&4 1 the sky if observed from the earth. Communications

ge nerally placed in geostationary orbits, so that the satellite

aced bn ear a, t communicate with them do not have to track them, but can
_-;._'tly at hefiX position where they stay

AEO) is located above low earth orbit (altitude of 2,000 kilﬂ_
arth orbit (altitude of 35,786 kilo meters). The satellites place d
for navigation, such as the Global Positioning Systs




d tabiet computers Mobile communication devices give the freedom m
' 'ers or access information everywhere. These dewce%mprove our

<§’
=l ENTS OF MOBILE COMMUNICATION |
mﬂen between mobile phones is established by conn %to a cellular network

\23‘3

"*'5 and receiving signals from moblle phones. It is
g signalling between mobile phones.

Switching node is a component of
Matile Phoge A cellular network that carries out swuehWJ
m B | @nd mobility management functions for
mobile phones on network of I
station. Switching nodes are owned
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munleaﬁan A"Ghﬂ!ctura In@tudgg ﬂTO

.I.iEation Protocol (WAP)
' _l SIack (HTTPITCPIIP) .

Protocol Stack consists of TCP/IP and HTTP. Its purpose is @ two computers
eate with each other over the Internet.

a message is sent over Internet, it is translated from l&rm to electronic signals
ceé computer and then

back to text form at the Application QQ;\} AP
] computer. Every > f
needs protocol stack to d ad
icate over the Internet and it t
y built in the operating system ®
Windows. The protocol stack K 2 4
r tjhe Internet is known as &: »  Hadware
otocol stack. Fig. 6.8 shows ¢T "  Ietemet Comnection Destinssina GRgal |
ge is sent over Inter ’ : '
to destination cor@sr Fig.6.8 Working of Web Protocol Stack -ﬂ

&
i pLan AL (WML)

Ma k ,’\ “anguage is based on HTML and XML and it delivers Internet contents
* such as browser-equipped mobile phones and other handhalé

ed usar-input capabilitles WML demands less memory and __ o
HTML. WML also includes features that suppen elati\



obile communication has the limitation of low processing ca&y high 2110
v storage availability.
'ile dewces have the limitations of small displa @4 memory, If

mobile computing devices
nstead of relying on their own potenti

Key Points

mumcatlon ﬁnologles receive and transmit information




Red waves are extremely “high frequen gre:
sion, VCR an ot Siiles s eq O'y waves usad by r

E m"u'ﬂ'icatlen divides a geographical region into sections called cells ﬂ hﬁﬁ '

(BS) at the center. The BS contains a transceiver and contrthat ot
munication to mobile phones.

Positioning System (GPS) is a radio navigation system tha & peaple on land,
n_-the air to determine their exact position.

onary Earth Orbit is an orbit directly above the ean@uator with a period equal
earth’s rotational period. NS

m Earth Orbit is located above low earth orbit @miow geostationary earth orbit. It

erally used for navigation. N\

arth Orbit is located up to an altitude of*2,000 Km from the earth’s surface. Less
$ required to place a satellite intoia™ow earth orbit and it requires low power
rs for communication. %

Markup Language (WML) @arkup language used to deliver Internet contents
small wireless devices such a ile phones and other hand-held devices.

-*-vﬂ-a" ¢ for the following MCQs.
- A ing has 2 ran.eof40to 50 Km?

i 4

\
e
4 1

J
el
i




B. Medium Earth Orbit
D. GALILEO

\
B. Satellite %%%

D. Global Positioning System

€
%cag' B. Protocol for mobile phones
/&

lternatwe to cable TV and DSL?
B. Infra-red

D. Transport layer protocol

D. Wireless Access Point







'DATABASE FUNDAMENTALS

mpleting this lesson; you

Ve of DBMS over the file management system “@
e role of Database Administrator (DBA) g\\é&

s of database models Aiséb |
dgt‘abase languages for relational databases \:g’, :
‘database terminologies QW |
a database ‘.ggf; ‘
g and draw Entity-Relationship [E-@@é’éram g
E-R diagram to the Relational Schema ¢ %> )

?‘,.
&

o S s &
S up to third normal form
s up | &

%f\\‘;’:
N
O
SN UNIT INTRODUCTION

S, ‘\\ lection of related files that are usually integrated, linked or cross-
fother. This unit is dedicated to database and database managem..e!ﬂﬁ:_
e types of database models and provides the basic knowledge about
diagram for planning and development of a database system. Itp asents
a database management system over the old file management sys
f database administrator for the performance, integrity




INFORMATION
in 031()5'3 = !h,sr}( m rn.\ l )% i

TS to the facts and figures in raw form i.e. not in organized form Data is the raw
, the item code, description,
ce of items purchased in a store are data,.When this data is entered into the

@put of the computer, alSo cél-
& c __.m'p’“ 1o m{foimatlon

rm of data. When data is processed by the
d, it is converted to information. It is also ulled A

, eport cards produce Q -’ormation% o probelm

Y 1nL0n6\S’Cﬂan

3 SYSTEM ﬂd“f‘“{\ y

vario es. Each program within a file management system is develo
? nes and manages its own data. In file management s_ystem reco

Y '-.g the data.
‘store a salesman’ s name, address telaphmc




IC \ cﬁsaft Access or Excel. This is a collect:on of M naving
s a database.

be of any size and complexity. For example, a da &59 o
| mbers of your friends may have only a few record he other f

ning onal Identity
. l'lllens. of record. O

; may be created and maintained manually or @ay be computerized.

xamination control system, etc.
ta

: ; yis: A set of programs that allow users to create,
- and manipulat: . fesor retrieve data from those database file
USe y access and controls©etween user and database. Its main purpose
, data access, decé making and increase end user productivity.

_a’ﬁdata inciudegﬁ‘ollowmg.

\*. ple adding details of new student.
atafor example deleting the details of students who have




L __.;:-salesman 's data may be hald on afile in
nnel Department, When data is to be updated, it must lw
in Wwastage of storage space and may lead to data inconsistency.
is not faced in DBMS because all the data belonging
' l% ina commu?n 80%1‘ data, accessible by all the pr,

e ma gement system, same data may be held i% eral different files,

4 ‘ n
ated in each separate file when it changes. If data is

1C0 nslstency ot %§

Iem is solved in DBMS because all the data @tralized for use by all the
. For example, in a school, students’ information as name, address, phone
nd class are held in a file in Admission Office. T e data with tuition fee and some

also kept in another file in Accounts Offig hfa student's address changes it must
‘on both files. In case it is updated in on@ file, the other file will have out-of-date
will lee c}fta inconsistency.

pdated in any file it

-Data Dependency In file ma ent system, every computer program in each

has to specify exactly what d Ids constitute a record. Any change to the format
eld of a record, such as a@ a new field or changing the length of a field means

ogram which uses tha to be changed. For example, if a new field, place of

s is to be added 4 'iudent data files in Admission Office and Accounts Office,

e changed In DBMS '.;s data is not program dependent so

: (D e P YADYT Sefuriiie
neat ‘
¢ con s {1aint= mean resistr i

sment system, when information of a non-routine nature is needed, i
ble the data from the various files and write new programs to produt

neport in ﬂle manageme nt systern whereas :t can be "




1}{-';’ —

.1 to new employees about using the da @
o i ou e W'\gt- ‘% XA pase N’\OAQQS
SE MODELS write »e 0
model is the theoretical foundation @atabase and determines in which
an be stored, organized and mampqlg@ It defines a way of structuring data.
s of database models. é%.

&
I model, data is or: d into a tree-like structure as shown in Fig.7.1. It
- ‘ logical construct with owner and subordinate
, ionship. Data elements in a subordinate relatlons'hi'p
\sare called members and those having subordinates are
called owners. In a hierarchical structure subordinates can
have only a single owner and there is only one d
element that has no owner. This structure is very suitab
in describing many relationships in the real world ome
-examples of hlerarchlcal model are table of '
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EMPLTEE I

FIRGT_NAME =1

AST_NAME % PROUEC TS, PARTIC IPANMT
. y Q An'ncmmn_m
JEAMID 1Y % FOLE_IN_PROJECT

PROJECT ID
Fig.7.3 Tab @relational database

lational database mo used to make database management systems more
of any particular ap on. Itis the most popular database model used in business

MPLOYEE_ID

M

2d Datab: J' Sdel

dz tabases are also called Object Database ManéQ-al-' €
9b ject databases store objects rather than data such as

. l_'-)lm. 3

SR
byt
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b _I e i,




(ORD) is a database management system si
an object-oriented database. In object relational datab:

 relational database. The data resides in the wbaw ‘

&

fae types of SQL Ianguages for relatlon,al
Languageﬁi-; B2 |enceh '




wmposed of rows and columns Rows hold the records :
m is inserted at each row and column intersection. Table@ Iso called relatlons.

| table in a database holds data about a different bu@ed subject. Fig. 7.5 shows
able containing data about the entity ‘Student'. @

yRL .tjf'

arm
1»1:0

_ Fig—_’?.SATable!Relation oG uw_e.-_:a -

-rvmle
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: for employees and so on. In a relational database &
Fig. 7.5 shows a table/relation of ‘Student fi @

&
'_ of rows and columns. It may display informatighhat is restricted to a
0 present selected data from several tables su@kaneously. View cannot

tables. ; %}

<

: \N\J
. [N ) I :

in a table is assigned a data type. ‘%vf'ypes available in a relational dat
a, integers/real numbers, Boole& ta, date/time, etc.

t: It is used to store text a ombinations of text and numbers
Ised to store whole rs (Integers or real).

is used for Truegeg Ise values. Null values are not allowed.
tis used for s@ag date and time.

& '
)\  DTUYVL 1y ’h( e nt

1at is used to identify records in a

i portant fov vives,

e must have a unique key ﬂeld knowrn as pﬂ
ber of % stugent can b




fhe field Roll Number
1INt On
1% knguwon o
3 PLANNING A DATABASE -SSP
Plannlng IS @ systematic approach to the developme &atabase tf‘iat mmres a0
2 design and development to implementation. A weil@ned database promotes

nd make it perform the expected tasks. The

i s 7 %
iollowing steps are mvolved in planning a d se.

and work required to plan a

3 entry and retrieval. Database should be pta@ Ya systematic way to save

ification/Definition

step the nature and scope of the @olem to be solved, is identified and the
!’ly defined. The database develgfe _~ must know what type of information is given
ahalyse the problem to gather as much information

_ﬂnding a solution. For e le, the Examination Section Head of a College has
n plaints of poor Exa lon services from the Examination department. This
whether a new system can solve the problem. If the
" a new system @ eads to the next phase which is the feasibility study of the

S

3 a
£ lblhty study is to find one or more solutions of the proble&héhf

d econommal solgﬂgn For this purpose the daia"




"alysls is to obtain thorough and
mportant to create a complete &nﬂ

d i"if_ea the number of tables (database files) required (I&Student,

ed for each entlty in each table (like Roll No., Name%@ss Section, etc. for
|

Id in ’eéich table (E.g. R.No. in Student file) & i
) ”-'to attrlbuteslflelds (E.g. ‘number’ to R.No. fj e{

properl €1
‘and Attributes
ments identification, the step is to identify the entities and its attributes.
‘main data object that i |s ificant interest to the organization. It is usually a
: d in the database.

w an entity. For example if employee is an entity then, thﬁ

ary and job etc. are the attributes _ )

elop ‘College Examination System’ the following entities E.
} ¢ sshown in Fig. 7.6.




I
etV Yy

el

- Fig.7.7 Table Student with three racords
ing datatypes to the attributes

. ttributes are decided, each attribute is assngne@vant datatype. For example
er' is assigned a datatype ‘number’ in Student

7. -DATA MODELING AND ENTITY RELATIONSHIP DIAGRAM

A
TA MODELING gg&

nd s mbgls__t_o represent the ’
jagram (ERD). Data models»
ssed and stored insi é& system. Data models are built during the analysis and
e that the requirements for a new application are fully
e thought of as a diagram or flowchart that illustrates the
Well-documented conceptual, logical and physical data
to identify errors and make changes before any
has'been written.

e igners often use multiple models to view the S8Ihg data and ensure that

I I,.'blll

."‘-.-.‘- J eyt

:,_ to eaptual data meling, but addfesgps




e dentist has many patients, but eack; nt has o

’lmk or association between entities. i ample

Whg databases. Any object, for exa{_%l _
. and attributes of relationship sets, can be




a diamond symbol connected to the relatgg¥@ntities. Fig 7.11 shows some

) — The logical association among entities is calwonship. Relationships are







-
AL

ohship

nodality specify the business rules in a @hip-

icular point in time. %
) the minimum number of time@stance in one entity can be associated

1 the related entity. *sg
lity can be 1 or many andgtlié ‘symbol is places on the outside ends of the
, closest to the entity.$ ity can be 1 or 0 and the symbol is placed on the

o > cardinality symbol When cardinality and modality are specified togetherina
veen entities, for @tardinality of 1, a straight line is drawn. For a cardina :
V e toes i n. For a modality of 1 a straight line is drawn and for

inality afidymodality are shown at both ends of the relationship line.

ANY




tween ’ den

student ean fill a maximum of one seat One seat can be filled by 2
st dent Each side of the relationship has a cardmal@ one. e

8 modallty on each side is also one. A student mu@ t least one seat,
t must be filled by at least one student. %% o

s see the relationship between the entities ‘Te@ and ‘Course’. A teacher
e courses. This is a one-to-many relation@ his relationship is Shm .
| & ol
One teacher can teach many co One course is taught by on!yoﬁ
;ardinality is one to many. § .1 .

e modality is one on both of the relationship. One teacher mustm
course and a course mu@ taught by one teacher.

r '_.".i

v A " \RBlationship between Teacher and Course .
h ? ' oompany has many ‘Departments’ and each depaﬂmoﬁ
@ The E-R diagram that shows the cardinality and modality for th

-




nt and Manager

1 Department and Manager is also one on u\.w
artment must have at least one Manager

s for some systems like Library
'ern. Student Management Syste icket Booking System

nomont System s&

ree entities. The entities are Books, Readers
t System is shown in Fig.7.19.




'n Staff and Books is many-to-many beca@many

i_.t_w.._ean Staff and Readers is many—to—mar@éause many staﬂ |

1ship between Readers and Books is@ to many as many readers can

nd also return many books. Q&g’
%;-

ement System

J)ement System registers st@é for various courses and stores and prints
t

C ts of three entities whic
nt system is shown in R@ 0.

Fig. .20 Student Management System

udent, Course and Result. E-R diagram for

y Student is set of all the students and its attributes are
nt_Name, Address, DOB (Date of Birth) and Tel_No.

se is a set of all the courses offered and its attributes
e Credits Semester and Year,




ttributes for Flight are Flight_Code, Departdi& _
gvand Seats_Available.

-

e of relationship between @ and Flight is one-to-many because one airline

d Ticket is also one-to-many since many tickets are

the. t_ cess of organizing data in relational database in order
n"(data) and to safeguard the database against certain
rpose of normalization is to divide large relations/tables
~tions and remove all kinds of anomalies from them.-

% alhe Foe s kel §
\ .




] it is meaningful and easily unde
produce B’y computer after processing the data.
f related data. A database consists of one or@ ::_'
ystem (DBMS) is a collection of prog at enables users
database. %§t i

or (DBA) is the person in charge for su§. %ﬁnvg the database andthe
ad the tables are linked by means

and each row one record. It is the
d database model. @,

bout one person or ite ‘éﬁeld is a record. When records are stored

resent records and co@m represent fields.
or field) that is SBAMO identify records in tables.

interest to anddhganization about which data is to be held. For example
rganizationg@mbooks in a library. :
5\

flaracteristics of an entity.

ieve its objectives.
ial content of the database at ¢




@) Data redundan r\::”
W D. Invalid data, ; : L
updated in a file in file based data ma@ent systems, what types of

S
N
e is also called: \&
Q B. Entity

% D. Relation
erest to an organization called about which data is to be he 47

B. Relation




sed in rerat:onshlp between tableg

B. Secondary i

‘®), Foretg@

af the following questions. &
n data and information. Q

at ase Management Sy@DBMS)‘?

tional database? Q

ind secondar@
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DATAE Ase DEVELOPMENT

‘.Wmfwrds)
3, save, edit and edit queries)
e reports

Reading

N , U C?NTRODUCTION
j isdedlcated toémlonal database management systems. It provides practical
opi glase management systems using Access software by creating

8.1 INTRODUCTION
JSlore 1w table

" e developed lerovrdej facilities to store, manaGﬁ—-aﬂg_"wE",E
: .,v ed way. Relational databases have been very successful

\g databases In relational databases, data is stored in tahh& he
make it a relatlonal database. Database deve




[} Create Table in Design View
B Use Wizard to Create Table.




Fig.8.2 SQ \ ver Database Management System

strieve data as requested by other software applications. It has
smaH applications for a number of users to big applications for
provides environment to create databases that can be accessed from

e \ media such as personal digital assistant. It is also used to create and
. My SO
N

yWING A SUITABLE DBMS

<, Microsoft Access 2007 is selected for learning how to create and manage a
t Access is popular worldwide and it is most suitable for beginners to leamn
' ge a Qatabase It is already installed on many wm\m







].ﬁla il e S YW JJ!..

vme AN ACCESS DATABASE

ing an Access database is to create a blank database file. Thists, *
d Window when you run the Access program. The file is saved in

..wnputer which you specify. The procedure for this W below,

>
&

Office on the All Programs submenu.

/ oft Office Access 2007 to launch Access g@%“and display the Getting Started

of Oﬁ'ce Access screen shown in Fig.8. 5\\\}\

s =




' lnmﬂllm'v' e B
ﬁnmbatahnu

reate button to create and save your
u just created will f &
DU Just created will open for you to work on.
P L \'& oy contain 1 efboxes e
ABASE OBJECTS xﬁil“ tred q1aphical objects:

e— WlnC{GLL Ky
g .m the m 1{1 ?blects used in Access. Q _
1ss stores all the information of a datab one or more tables. Information stored
- similar to the Excalwp_rksheetx 'mation in tables is organized in rows and
, *o"“ 04 a8 oY hAnado @and @giedaia.us‘j
n -is a w ndow that is usad forwvie Ing modlfylng or deletln data th t stored in
 gal cted information from a database and organize r! ither

mfor viewing on s
are usadf@tmg mformation from a database. A report can combme da@

\G ATABLE

ens SR ln--a.-"" o}




dent Name) n the column that has the hez
A

e and salact Text data type which is default.
7.Enter 10 in the cell on the ric

of Field Size in the®ield Pr
section to rnaximma 10
characters f student name.

&lar manner

enter fields CLASS,
‘\Jate of Birth) and

. Data type of CLASS

r '\ Text of field size 6, data
| type of DOB is Date/Time. After
selecting the Date/Time data type for
DOB, click on the cell on the right side

of Format in the Field Properties
section and select General Date from
the drop-down list as shown in
Fig.8.8. Finally enter the CITY field
name with data type Text haﬁlwﬂ'
size 10. ¥ |

Before you save the table, s

the Primary key, which in this ME
STUDENTID. To do this: R

1.Select STUBEfmm ow bv clicking
enlt 3 .




i

at will be automatically applied to the ich you specified when you created this

oon as data is entered in thg @\b NAME field of first record, STUDENTID field
y gets the value 1 and whefiéver a new record is entered, it is incremented by one.
ave to enter value for :

ﬂ the 6 records i% 'student table following the same method. Data in records ls

-

Su T table just as you created the STUDENT table having ! the ﬁolds lata
. giver lnFlgS'lO




ds, it will occu

le in the Design View. This is shown in Fig.8.11

1d press the Insert key. You can also modify

Q
Ny
N Number
o Numbey ... .




N\
ne: @nat The date is represented by
I’-l_mhe_r portion of the Date/Time value an me is represented by its decimal

u control how Access displays dates py.selecting one of the Date/Time Format
| %\

 other two data types, OLE obj Eg& Hyperlink are beyond the scope of this book

hey will not be expiained here Q,

nding on the specific d pe that you choose for a field, you can set additional

a table field. You s e additional properties on the General page of the Table
ew‘s Field Prope ne by selecting from drop—down or combo lists or by typing
t boxes. 50

*""have \ finec aII the fields that you want to include in your table, you must save
the T able Design window, it will ask you whether you want to save it or not.

ur table a name. You can also save it by clicking the save icon Oi‘i"ﬁa
[rifl il _1“

e 1 \'{‘ﬁ.




l}‘ ~ Fig.8.12 Creating primary key foR§FUDENT table
ATING AND EDITING RELATIONSHIP BETWEEN TABLES
3\ N .
can contain many table' g‘ﬁe reason to put more than one table into a

iall the information about a particular subject is in
atabase Management System, we have created two
ars and the other for holding their results of various

\. field in one table and a field in another table must be defined

ion is known as a relationship and each of the fields is said to be

e arelationship has been designated, Access can help you maintain
and can make it easier to access related data. Relationsh
forms and reports that display information from several tal




~mouse lnter to the primary key
I Irand drag it to the forelgn key RESULTID

fhe mouse button to display the Edit
‘ 'E!i;ailog box shown in Fig.8.15. '

¥

"Fig.8.14 Show Table dialog box for
adding tables ndin




arance of the line indicates the

= o
. D
yetween tables, click Relationship in the Database Tools tab. Click
fields. When you select the join line, the line beg |

bility to enforce
y is an important
‘Referential integrity
ents you from deleting
es of a primary table's
ich related records
y to delete a student’s

rom doing so. Acces$,
age box informing.your
_ N\
slated
e can
ecord. Youeannot change a value in the STUDENT table’s STUDENTID

d data type is AutoNumber. Similarly, if you attempt to change a
JLT table to a field that does not exist in the Student table's

L error message again. With referential integrity enforced, Access

hat the values you enter correspond to valid STUDENTID value

- edited record.

ling deletion and cascading update options for tables with enforcec
r erential integrity easy. You must mark the ¢
Related Records check boxes and A




table in the Nawgatlon Pane in which you want t@ new record and
1 -aphon or double click it.

ew button in the Records group of Home tab or clic E ew record button in the

bar at the bottom left of the screen. This will mov omter to the first blank row
st record. _

o \"--J“'Er :

he data for the new record

| % L W
el x@@

IRecords in a Related Table
fellowung are the steps for addm%ﬂ%ords in RESULT table which is related with

able.

he STUDENT table by doub@éﬁkkmg it in the Navigation Pane.
symbol at the left the first row in STUDENT table.

Y S8

fqr the related rege ord of RESULT table as shown in Fig.8.17. You can add

results of more than one
examination in the RESULT

| table since there is one-to-
many relationship between the
STUDENT table and the
RESULT table.




- Fig:8.18 Modifying a record et
8. When you finish editing data in a row and @ out of the row, the cf
matically and the pencil will disappear. @ A%e

: ds e AN
from a Tabl | %\

't the g_'rd you want to delete t@c ing its row selector box which is on the lef

“_\e from the Records option on the Home tab.
ith the deletlon in the dialog box that appears.

ect and ¢ sleté multiple records by selecting them by clicking the row ele

‘or down ar d then pressing the Delete key.
N
gte"a record and click Yes button to confirm your action, you

1. You cannot undo a record deléetion by choosing Undo from |
you ever want to restore a deleted record you will have to reente




act ng various options in tha

 group whlch is on the Create tab of Access ribbon#We will use the Form W:zardt%
orm. ‘e?!e.sent & dCl{'CL O¥aeyTi 70 ‘n* ldel’\)“,tgt variovs varlk

. ‘L{ Ci.u.‘l\(i’ [\ " o1f] Sy ¥
ZATING, SAVING AND EDITING /

2 following are the steps for creati@m from for the STUDENT table using

o

n as shown in Fig.8.19

, up.
p-down list.

12

T




dialog window for selecting fields “=
aove the name for each of the fields you want from the







i Im atitle for your form and-sélect one of the opening options to open the form after jy
 is saved and click the Finish button to save the form.
The final dialog box in the Form Wizard lets you assign a ti.tle to the form a:ln: choose tl?e
- way the form is initially opened. If you select the first opening option, the form wi © opened in
Form view (or Datasheet view if you selected Datasheet view layout) so that you Ca"t‘_ 'mmt:dlately
L begin using the form to view or modify data. If you select the second opening option, the fom
will open in Design view so that you can modify its design.

Creating Form for Related Tables

Very often we need to view data from or enter data in related tables.er queries at the
same time. For example, you want to view the students’ particulars from'thie STUDENT table
and their results from the RESULT table in a single form.

To achieve this Access provides subforms. We are going{o’create such a form using
Form Wizard.

Following are the steps for creating the form shown'in'Fig.8.24 for the related tables,
STUDENT and RESULT, in Student Database Management System.

1. On the Create tab of Access ribbon, click More Férms in the Forms group and select Form
Wizard from the drop-down list.

2. Select the STUDENT table in the Tables/Quéries drop down list in the first dialog box.

STUD :‘J& y 1
S}&N&?’ ZAKEER
&3 XA
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| %& cimy ISLAMABAD

PHYSICS | COMPUTER +
_ } 1 FIRST TERM ) w”

L; l 2N MID-TERM 84 | l
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d View y _-_rdata SelectbySTUEiENTﬂﬁ
s -_.,.e-default ehoice and click the Next button.
'BWUt for your subform and click the Next button.
ou like and click the Next button.

€ “STUDENT DATA ENTRY FORM for the form and RESULT for the'sub c T
button to save it.

FERENT FORM viEws ="l

e are three basic types of forms depending on the layet!
datasheet forms. We select the type of form in the Farg
the layout as shown in Fig.8.25. When we select the fo
on the left shows its layout.
B =

. These are columnar,
Wizard dialog box when we
type in the dialog box, the -

“mmmn&smm’ &@
| |__ = ,ﬁ;4;@i{iﬁ . i
EE—y




""1 Home tab The new reoord will be ad
__| end of the table and will be displayed
window so that you can enter '

newdata Ass 1 as

ta of a record in a form, first display that recor e screen using
then Just cllck the text box control and ent

3 record, first display it in the form wm, eWwand then choose Delete Record from
oup of Home tab ribbon. Once you délete a record the data is permanently
estored using the Undo comm{a}ﬁ&

USING Foml CONTROLS \\\,cg‘v

odify the information in a form. You can use Tab or
o'a form. If you want to enter information into the text
vate the first control by clicking it and then press Tab or En
I. To move back to the previous control press Shift+Tab.

Undo by clicking the Undo button to reverse any changes you me ‘

__ .'lu-ll!-'ll--tlTMdi
L SEr ¥ '..J:, B




: Fig.8.27 New Query win
the STUDENT table from the Tables/Queries drop-down list.

elds STUDENTID, STD NAME and.GLASS from the Available Fields list shown
, to the Selected Fields list and cliek' ok

e -t ——=u

: " ¥ Which fields do you want in your query?

AN
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=
Selected Fields:
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a\en

) are the steps for creating a Select Que wul display all the n
ble in which the CITY field is ISLAMABAD. \.&
Qu w icon in the Other grou nng up the query design window.
STUDENT table and close the S §iewmdow -'
all the fields one by one h® box labeled STUDENT above the query ¢

will nppoar Q p of each column in the query design grid.
riteria row in the CITY column as shown in Fi




&

Fig.8.30 List of students living \ slamabad

&

e “"-:" g an Update Query &
Update queries are used o change

j or delete data in existing records. You cannot
te records from a table but you use it to change

date query to add records to %
non-null values to null values.

ll values to non-null values@
e query that will update the CITY field of all the records

‘are going to create an@
data ISLAMAB ) 'the STUDENT table to LAHORE. The easiest way to create
a select query and then convert it into an update query
( ving are steps to create update query.
 the., -»‘ query with the criteria ISLAMABAD in the CITY column.
esigh tab in the Query Type group as shown in Fig.8.31 click Update.

O

— -




»’Qs.
@ System we want to delete records of all the

uery.
ith e criteria XI-B in the CITY column.

Type group shown in Fig.8.33, click Delete. This will hide the
ver “‘- etion of the design grid and add the Delete row.

=

/ smle If you want to delete records on the "ant '

= -JI. - f’:__-'"

P =
. e ‘ P A i - 1




N
An easy way to create an append query is first cre . the select query and then convert
| '“.iappend' query as we did for creating an upda delete query.

n\ ry to append records of students of any

actior of class Xll to a table in another da e.

)pen the database that contains the re%%% that you want to append.

W)

. the Create tab and click Qu@emgn to bring up the query design window.

ct the table that contain: records that you want to append and click Add and then

» |
that you want to append so that they appear in the Field row on the

J

H




)g box shown in Fig.8.36 will appear. Enter th e name in whieh
Eﬁ meords Choose to append records to a d

atabase and entof&q

) :Q new tamm ﬁmn run tt

= _.,-.__.

Er h(' e
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FDBbess end edler ths Iocation and the fl namadwwwd.-

ahon than the single-page reports. These reports include catalogs,
igtements and examination result sheets.

'ﬁﬁATING PLE REPORT USING REPORT WIZARD
: ‘z eraate a simple report that will display all the fields of STUDENT table in

"By name and having portrait orientation.
n Jﬂ!s steps to create the report.




.-:-:-;:te sort the re

'.~1.; |m 'r—'- ' ' ’
__ _ﬁ_.mmma.aawﬁr i

student name and select ascending order by cllol(mg
in Fig.8.40.







,*mn_ T
; raports to dlsplay the results éf'

|n the box labeled STUDENT
D COMPUTER in the box labeled




) Mo&gﬂuy thatdhplays o8l ilts of students who have passed in all the th
ey subjects alo gwith the total marks

ing to use this g to create the report that will print the reoords of all
assed in all three subject along with the total marks. ;

S ) create the report.
'x "
e
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FIRST TERM

FIRST TERM
FIRST TERM &g\@
&‘iﬁ”
s:\i’

: Fig.8.51 Report of students wed in all three subjects along with their total marks
awme AND PRI%@G REPORT

: %database object, it is displayed in the Navigation Pane on the left
w the report, you just have to double click it.

: _;:and then cllck Print. Keybeard sherlwtfar thb
3 ,‘i.'":l":'., HaMse ! eSS 2 SRS L ikl i

oet; ) i




s to format their controls. These teChmiGEES
ning the various controls, for changing the&ﬁﬁé'
o0lo and shading effects for different elements.

‘double click the report or form in the Navigation Fal
' \e View option in the Home tab ribbon an

-

ice Access 2007 is. mber of Microsoft Office 2007 integrated software
most popular software used worldwide for developing and managing

<

ating tables, forms, queries and reports that make up a datat

-




Xercise

ac ﬂl. best answer for the following MCQs.
mf the following is used to gather mformatlo

@3 D. Yes/No

cting records in a table whi@tch a given criteria is known as:

ortir QQ» B. Searching data

Q‘;‘ D. Filtering data

b@ records in a table that can use the Autonumber W§
% |

B. 1 Billion 18
D. 3 Billion PR

bject stores all the information of a database? oG I
B. Form iy

D. Report
of characters for Text data type in Am?'



tabul and datasheet layouts of forn@ TR
uery Design grid? % - il ¥;

.a:matsan be created in Access. - H ol >
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ii. (A) iv.(8) Vv.(C)

)
- \,
“.'_f A F ) lx‘ (C) x‘ (D)
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L2 UNIT “E

swer for the following @n

iii. (C) v (A@V. (C)

, ~ viii.(D) @ x. (D)

- ‘* u..fo"mng MCQS.
il. @) v.(A) v.(C)
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g
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ormation exchange method between two comr
hereas information can be exchanged in both

manent record of information and cannot be changed.
..‘P - € N
Physical components of computer, such as monitor, K&y

printer, along with the circuitry connecting them. \

The major language of the Internet’s War

P ‘;f" : : i .
‘ lates high-level language program into
slates one instruction at a time and executes it




A .‘3 ™

A database madel that stores objects rather than data,

!_ real numbers and strings. Objects are used in object—orientea ,
. Ianguages.

SUCh as C++ and Java. V=9, g

: Baimputer software that is available in the form of saur!ae

users to study, change and improve it.

A system software that manages the hardware and soff
Computer system, such as CPU, storage and all t e.inp

Open System Interconnection is a standard med; ymunication
system developed by ISO to facilitate unication system in which
equipment from different vendors can &@unmw with each othhr

wl
|

| Packet Switched
|Network

A mode of operation in which ea?ﬁ" message transmitted through the
network is first divided into a rmmber of smaller units known as packets.

Each packet contains addﬁessmg information and the packets are
reassembled at the destlnat;on

29 3

eer Network

r‘T

A network in which €very computer is capable of playing the role of client,
server or both at tﬁg\game time.

An output démaé used to produce hardcopy of graphs, maps, engineering
drawmg,s@hd machine components.

rs at the back of motherboard that provide in

Co ac
Aunication between the microprocessor and input/output devices.

A unique field of an entity in a database.

: netwark- gt ‘ ' '1'

A language or set of rules that nodes agree to use to ¢

An object used to gather selected information from a database mf rganiz
| it either for use in reports or for viewing on screen
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picture o text displayed on monitor of

"' fN evice tha 'l,'a,a'ds'network addressing information in,th
add more information to get it through the network. &8

A type of memory in which the ac
depending on the address location \

X

pifilation exchange method between two com
1S information can be passed only in one direction.

appears on a monitor or is saved o

L '\‘ n Som i | | ‘ :-I.
,, CD or flash drive. e medium, s
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g Digital Subscriber Line ‘ ‘
i Digital Video Disk 4;{,, |
—lectri sable Programmable Read Only Memory
‘ __‘;i~ Read Only Memory
‘ i Gigab N
:_ sbal Positioning System

:tional Business Machines
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