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)18 'plete can now be finished in ink of an eye with the help of
To be successful, computer, l@'cy is now a need of an hour. :
Science for Grade - 11 is ed according to the needs of present

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

Throughout tha here is an emphasis on the practical \mrk

1'I

me *\- xtbooks teachable with quality, i.e. maintaining of
ff@rt and we will get feedback of the yearly faasiblllty

’; book every year.
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OVERVIEW OF

- COMPUTER SYSTEng‘°
N Pl

\Tiler « -,-unp_ﬂ(‘hi'lg thlS 'BSSOH. ou I.- _
be able to: : &\% .
nputing devices. @

the term computer and its basic operations. @
and classify types of computers (micro, mini, mainfra @roomputar and mobile mﬂw

ate between hardware, software and ﬂrrnware‘ N b
pplication software and system software 4. '
terms licensed software, open source s&'ﬁvare shareware and freeware.

JS input/output devices and undemand their working principles. 9

tiate between hardcopy and softc@fiﬁ _
T PN whkhida ave interis

p—

gs UNIT INTRODUCTION

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

ake up these &Puter systemg%ihere are two garts to all computer syatema.
software. Flardwar Hardware & thé BlleciVe name giver: &5 all the devices that make up ¢

re istho term used for the actual programs that allow the hardware to do
ngeﬁ a series of instructions that tell the computer what to do.




SOMPUTING DEVICES
""chines, oomponents or devigés'that contain embedded, specialised computers are
3ATM machine, Digital alarm clock, Digital washing

A
1/\“




yashing machine can be programmed to wash clothes. Some :mpoﬂant computif' o}
e shown in Fig 1.2, '

OPERATIONS OF A COMPUTER

‘ﬁbmputer system, regardless of its size, is capable of performmg t
hich, [e shown in L\Flg 1.3.

to conmpuls thal s el ope

er n'iccepting data for processmé from an input device. f\% '

rming arithmetic and
etic operations include
addition, subtractionl,"_ plication and division while
logical operations ingi®e comparison of different values
and decision malang 2o 1D

Processing operations:
logical operations. Ag

. ——
¢

- : the ote(ation ony
S ofacomputer Output opera'tion Spndmg results Q&) an output device.

Wntlng data to a storage davioe such as hard disk or USB flash drive.

Irpose of a computer system Sl accept data, process it and as a result of
produce output in the form Ofé@ﬁ information. The input unit of computer presents

processor for processing. T Its of processing of the data are displayed on the
er rlnted on pa?er or 10 any other output or storage device.

yC ‘«-‘L\ .
ATION O ITAL COMPUTERS bid 10 S\ &8
-m"LU r~ ‘_’-:n

-:_3 A \-‘ computers different from each other. These factors are ‘

& h these factors, computers are classified into four categones
yRence belween all

. cornpxde"l'f

m@c\j‘um <V2€&




,. 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 equipmesity 5:
ally fill a small room. N\
Minicomputers can support hundreds of users*'at a
inicomputers are faster than microcompfiters. They
ite billions of instructions per second{BIPS). These
§ can process more data than migf@eomputers.
icomputers are widely used @‘Industnal process
tific research and s ness applications. e
' advancement éﬁnology the difference Fig.1.6 Minicomputer
ocomputer and minicomputer is gradually decreasing. As a
\? Br's are replacing the more expensive minicomputers.

3 iNBdMputer are IBM System/36, DEC PDP, VAX Series, HP 3000, etc. A
 shela'in Fig.1.6.

in Fig.1.6, is. the smallest and




It refers to a variety of small portable devices such
as shown in Fig.1.8 that allow peo access data
and information from anywhere ip‘@Wwireless network

system. Mobile computing dey run on batteries |
and have limited func@ as compared to |
laptops. Popular mogm mputing devices are
tablet PCs, PDAs (Pe@bnal Digital Assistants) and
smartphones. '

& VN

X,

f Things (loT)
L of Things (loT) is the interconnectiopeBietveen computer network and physical

ct and exchange data. Devices ugedlih daily life can be equipped with wireless |
embedded with software, sensms actuators cameras, microphones and other

ct a-waythat they can i
is a popular

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
ronic devices that can be controlled remotely with smart phone

g means instead of buying and installing your own computer system and '
la@e 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’ ;




ng, fire prwsslan smoke detection and sewﬁty«m
buﬂd’ ng or a group of bulldings Organlzations such as C venm

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

JTER HARDWARE AND SOFTWARE

r system consists of hardware and software.

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

g with the circuitry connecting them are known as @muter hardware. Cgmputer

. what yo _physically touch and see. In smle words_ali_tangible parts of
e Ie eJ‘red as hardware.

™o

@ N

tware is any set of instructions, also calledprograms, which are given to the computer
' task or to do any activity. It J;glls the computer what to do and how to do.
:iangages are used to preparg@eﬂware

_ Gessary to specify a segdence of instructions, which a computer must perform to
gm For example, wo@;ssing software, spreacdsheet software and database
ftware may co any programs for creating, =diting, formatting and printing

n
__.documents @ white the onanwe off system Su{{_wa'l’eQi a.FpLumﬂU

0.2 Q S OF COMPUTER SOFTWARE
tw n be classified into the following types.




rs/Translators

o
| S
ystem manages the hardware and software resourc computer system,
e devices and all the input/output devices. Som$ monly used operating
dows, Linux, Mac OS and Android. Q
ystem performs the following tasks. Q‘.,\
lloc system resources %%
nages files by maintaining a proper file and ft@ system
d executes application software
s the operatlon of all the |npuvout@§/ices
ork operations @
er interface N\
&
¥
are that controls the operation of hardware devices. When
uch as printer, scanner, network card, or digital camera to a

v th ut a device driver. We have to first install the driver of a device iﬂ
it. Device dnvers are provuded by device manufacturers Some




||'-f|

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

that translates a program written in a high level la “into machine

4 Blm program into machine language before ex on by the computer.
tware that translates high level language into machi \guage but it traﬂsiales
time and executes it immediately before trans%& e next instruction.

are is u sed to improve the way people do their work. It
-'ed by mdnwduals and teams by ehmlnatlng the repetitlva




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

" hgﬂeﬂmathematlcs Physics, Chemistry, etc.

'Applicatlons
lic Network Applications
&

Web browser. Some common Web applications include w: sed email programs
, Hotmail), online ticketing service, on line banking s , online auction, online

tant messaging services, etc. Q\
& )‘XJ’ s

‘application is a program that runs on a remote server whil;@c}sers interact with

puting Applications
application is a program that supports cleud)computing. A cloud application is
d on a remote server and is delivered overthe Internet through a Web browser.
oud application need a computer wath g high speed Internet connection.

a Network Applications & 3

“media is an Internet- based go gmunication system that allows the creation and

information, ideas, common| Interests and other forms of expression. Social media
ect users with their friends, family and colleagues through the use of Internet.
examples of socia ia are Facebook, Twitter and WhatsApp.

Facebook i |s e \- the fastest growing free social networking services used by
e all over ¢ \ world. It allows registered users to create profile and exchange
and links with other users. It helps users stay updated with what is
It prowdes a platform by which users can create groups and pages

and share views and ideas.




and application software is licensed.
€ denlsvmh the Copyright Law. Copyrlght law prevent

m cnntrol over how it is used.
% Iis given away free, it makes it difficult for ti

-rparmission of the owner is known as pir

N

s of licensed software are Microsoft Wln@ and Microsoft Office.
| Scllware
: er software that is available i form of source code that allows users to
19 w improve it. Open source are is free for inspection, modification and
It allows certain rights whichy normaliy protected by Copyright Law. Linux
lem is an open source so

Al =l

o=

ilat *ﬁe free of cost. It is usually full version of the so
software may have restrictions in term of use. FQ&
'"'«oniyorlhrnon-pmﬁtusa Soma aaEi

| - z‘.fl




j_taln; sensitive d_ata. Internet appllcatlon security system consi
. programs, ~spyware detection and removal programs and
tion programs. .~ %%

1.4 COMPUTER HARDWARE &°

uter system consists of hardware and software. Th sical components of
can see, touch and feel are called hardware. uter hardware consists o_f
ut devices, memory devices, processing devices, communication devices and

with the computer. They consist of device!
%, dable form. These devices are often referred.-tg

parated from the system unit. Some input devi
g J
it




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
A 'te and it has a stick in the centre that can, i

. A .-'_'ystlck iIs shown in Fig.1.11. \\,,
ezi‘“
$
1 screen is é&omputer display
n input as weél a output device. The
ive to préssure. User interacts with
€hing pictures or words on the
Fig.1.12. Instead of using
r can use finger to point

';utgrs but they are

gné,lagg;genal Qigltal'
mm‘umf BN
i URSS 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 &

I buttons on the mouse.

same as the

Microphone

Microphone is used to co e spoken words to di tal
signals for computer inpt ‘converts audio signals
electrical waves and t are converted by electr

circuitry in the compufer*to digital form. A microphone is
shown in Fig.1.15. ‘Q’s‘ &
Digital Camera & 1

s.and stores them in digital form. Pictures taken bya

N 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

‘ i.riner is an optical input device that aptieally"-‘" ans p
hgn written fext and images and stc




ut the product like name of the produ6t” -«
ufacturing date, expiry date, etcf Tris ==
provided to the computer forRNfurther

nerating bills at check ouﬁ‘;nébdhc;pping
y normally not included dn barcodes
are not constant apd may change

je with reader § wn in Fig 1.20.

o

Jreader is an input device

> read by swiping the card
=xamples of these cards

~and MasterCafds

Fig.1.19 Flatpdd:Scanner
he glass and a
eading the entire

Fig.1.20 Barcode with Reader




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 4 V '
output produced by monitors is called s@f

different types and sizes of monitoggReach can be distinguished
on the basis of the following fea @?

Size: The size of the monitQr§ 1§ measured diagonally. Standard
size of monitor is from 15.19,22 inches.

Color: The monitor c:an be either black and white or color.

Pixel: Pixel is a smaﬂ/tmy dot on the monitor which forms the
image.

ResoiutiondIhe number of pixels (or dots) per square inch is
called théesolution of the monitor.

Bixels on the monitor is called dot pitch. The lesser the dot
onitor. L

-

\ 3 ICRT) Monitors

are similar to the standard television sets because they contain Cathode

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




i i fl! | o,
i o
t flat panel display unit, which uses LEBs (
| t to LCDs these monitors produce bright images ar em&l
wer temperatures and consume less power as compare to LQDS
0 long .'than other types of monitors. The only drawback%tha’t
e than other types of monitors. %
O

'h parailel port but now they are connected throu USB port.
.:-:vary in their capabilities based on the following ct@ensﬂcs
ality of output A«g

ity to print graphics N
rinting speed N

are two main categories of printers.

ct printers

-impact printers P\

*.Q.w

WS'which work like typewriters. Impact printers use electro-
the character shape to strike against the paper and leave

aper. 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
produice very little noise while printing. Cor
impact printers are inkjet and laser prj
are character printers. They form chaga
images by spraying small drops on the paper. inkjet
printers are cheap, quiet in ?ations and can print in
multicolour but the printing guality and speed is slower than
laser printers. An inkjet pmiﬁr is shown in Fig.1.26.

Laser printers are page: pﬂnters meaning that they print an
entire page at a time,4Lhelr printing technology is very similar to
photocopiers. ihuy.a“re very fast and silent in operation. The
print quality of¢fasér printer is very high and they can print
graphics in raticolour. A laser printer is shown in Fig.1.27. =
Ploti

Plo é;?»are output device used to produce large size
Opy output. Plotters are used for a wvariety of
dlications, which include drawing graphs, making maps,

Plotters ar

;englneen@wmgs/marhme components and producing large sm

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

@
4‘?3”

)ymputer is a device which takes i‘qsv@c‘hon and data in the form of input, performs
_ tations according to the givendnsitlictions and provides output as a result.
Il machines, components or de@“fhat mediate in the processing of a computer system
re called computer devices. '
" iel ﬁnto Microcomputer, Minicomputer, Mainframe and

\ L]

‘ Key Points

L ]




| ' -
i = :

it Ttk dnacl e T
 is thie smallest computer.
B. Minicomputer
. " D. Supercomputer
second a Minicomputer can execute?
'B. Millions of instructions
~D. Above trillion instructigy

o

following is an impact printer? ‘8.
printer Laser printer
ter g% Plotter
Software contr@e operation of a hardware device.
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. Digital Camera -
re converts computer programs 0 machine
'mri" (et B;- @eme*dﬁuorf B




rs are becoming obsolete? 0
es of using laser printer over dot ma
uses of plottersj>| -1

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 typt
non-impact printer? Describe |18 P

o «Q
L\ctw:tses %

3

are to b ed out during the practical periods.

ng ar sser Iing of the computer system should be demonst;a
tically opdhrough some video/animation) | e
B\ mncroprocessor momerbuard and power supply w




COMPUTER MEMORY

completing this lesson, you
e apie 10:

mor f word and memory units \%%

2N main memory and secondary memory & e o |
ence between chip memory and magnetic memory @ .
between volatile and non-volatile memory & iix
al processor memory, RAM and ROM \ —

@ between sequential access and direct access
‘magnetic tapes, magnetic disks and optical dlsk%
De flash memory and memory cards

4

Reading
UNIT IYRODUCTION |

Computer memory is one of the mporiant and compulsory components of every computer
stem. This unit describes rnemwand memory devices used to store data and programs.on

ary or permanent basjgifeP use in digital computers. The two main types of cornput&
es i.e. primary and s ary memories are discussed thoroughly.

2 1 IN UCTION TO COMPUTER MEMORY
ory refers to the physical
_ Istore programs (sequence of
,;( ta on a temporary or permanent
N a co pum.ﬁrother dlgitallcomputlng




nemory can be accessed only in se
on then we first would have to move to i
8 "’“’ we can access the 4th location. it is al' 0.0

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

2mory devices is more than the random @eséss memory devices.

W




Ay

Table 2.1 Memory Units and their Equiv
o
mputing, the smallest chunk or size of dat, @& a computer can process is called
d. It is a fixed-sized piece of data handle@éé a unit by the processor. The number
ord is called the word size. Word s;geyln modern computers typically ranges from
epending on the size of the coliiptiter. A computer that has a bigger word size
re bits into the m:croproca@ér at a time for processing and this improves the '

speed of the computer. \}

in indication of the @lze is how much memory the processor can address. A
- s limited to % mory addresses. This is a group of bits (cells) in a mernt:!ry"I
information a of some type.

and Retention power

are divided into Chip memory, Magnetic memory and Op
memory. And as far as their retention power is conc

these memories are divided into Volatile memory and. \C
~ Volatile memory. 2




videly 1 used WPBS of digital
agnetic memory/storage. This
data storage using a
gnetic tapes and disks are
etic memory devices. A thin
> material is coated on the surface
pe and magnetic disks. Binary
tored in the form of tiny magnetized |
gnetized spots on the surface of
tape or disk. A magnetized spot [ SN B~ el
a binary 1 and a non-magnetized spot 8% Magnetic disk with readiwrite head
J. A read-write head moves very close to R
surface. The head is able to detect a:ﬂtmodrfy the magnetization of the material.
rage is widely used because it is relatively cheap in comparison with other storage

. The storage capacity is also ve‘ﬁ?"lﬁrge making it attractive for storing very large
ata. The major limitation o&mgﬁnetlc storage is that accessing the data can be

| Hard disk is the comm
% ‘magnetic memory as @ Qpiical diec m ’&t‘o

Q e

@ echnology,
e al data onto
¢ form of tmy pits and
( ,..\w > tracks on

gwn in Fig. 2.4. A
anne sed t -“ead*’_”




can be divided Into two type

"l:ouPUTER MEMORY &

ry can. be classified into two main typ ‘ shown in Fig. 2.5. .




memory stores some active — :
lies between the RAM and the CPU.  Fig,de and L3 i
i requ:red by the CPU, first it will look up in A% Y - 1N
d if it is not available in the cache then it will f from the RAM

: L2) and Level 3(L3) as

types of cache memories, Level 1(L1), L

is built inside the microprocessor chip. I@he fastest access time.

= A
3 memories are separate chips on t&@ erboard. These can be accessed

n the RAM. ‘:‘?‘
°§q|all meméry units re are a large number of registers inside the *
[here function is to tempor \ re binary information and pass it on to the Qthe
> proce ssor or main me during the execution of program instructions. Sc:‘B
sters |n5|det croprocessors are Accumulator (AC), Instruction reglster
), Prog ounter (PC) and Memory address register (MAR).

; Memory)
Random 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
»f 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 ,._]I i f.p‘ : pESS e e T
{ b '! r — ">
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:M; can be altered while being used in a logic board.bypUsi
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 stogdg

gey auxiliary storage or mass storage.
unt of information permanently. So € amples of secondary storage devices

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

COM DARY STORAGE nevu@

y storage devices are %o store information even when the:computer is
secondary storage 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 a able.

S$S AND DIRECT ACCESS MEMORY DEVICES

classified into sequential access memory and direct access memory




nd optical memories are direct access memories. n
ndom access memory. Hard disk, compact disk and ﬂath em

SS memory.

S. L@?ﬁ” 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. g

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 v

_i'fi:u_a_'_gnetic":_ tape. Tapes are used for storing large amount of




led tracks. Hard disks

. of tracks. Track is

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

ar “les can create scratches on the
f platters and damage the data stored inyit rt The storage capacity of modern hard
j!""I' 3ra bytes. A hard disk is shown in Fig. 2 &w

 Hard Drive

A
able hard drive is a compact magietic
at plugs into a USB port on aleMputer.
ortable secondary or bagkup storage
mon storage capa - ‘may range
4TB. It consigyef one or more
are air—seal@ide a casing and
and po by USB port of

used toring data, programs,
g8ahd documents. New models

--s on the suﬁam

ﬁ"-‘ f_ll

Rl il i




but later on |ts use expanded to computer data storaga- A
iameter of 120 millimeters. It is made up of polycarbonate
B and weighs 15 to 20 grams. The storage capacity of e
ranges from 350 MB to 800MB. .
CDs are popular for storing data appll
programs, device drivers, Windows @p@rating syster
images and videos. A CD has a @ spiral track :

spirals (rotates) from the cen the outside
Information is stored on a Q&Q?h the form of lands an

bumps. A binary 0 is repreé’eﬁed by a bump and a 1 by
land.

r “enate layer reflects off the aluminium Iayer and hits the censor that detects chan
)ump scatters the light and the«l’and reflects it into the censor. The changa
nsmitted as Os and 1s into 1{1@ fmemory of the computer.

Ny

atile Disks (DVDs 3
'~ similar to C has larger data storage capacity. Its data -r'f

en times gid¥e than CD. It has replaced the video tapes that were
=

in the past for storing movies. A DVD writer or player

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




ctor IC chip memory. i
ash drive and memory cards.
e

vputers
(figsh memory
a@w’m in Fig.2.13.

: | 2. SB Drive
v Cards @ 'Fig.2.13 Flash Drive (USB Drive)

ory cards are used With@ computers and other electronic devices such as digital
le ph mes. They come in various sizes and with different storage
shown in Fig.2.14.

"‘hip memory

reAd|Write operations.
il _semiconductor memory.




- 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 ca'p%i’ty and stof

N

coated disk that can store data in digital form usi@¢laser techne

N |
avnng no moving pé

%
@‘3

e bes 'mlwer for the following MGOS:
f the following is the fastest me
. & . ROM

. USB flash drive

ts-u '

. 1024 TB
D. 1024 GB

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

B. Optical memory




: s-and dweebaecesssmemﬂry "
ne m—sequent’raf access devices is more than &

N

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

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

answers of the following quesuo ]
is !nternal processor memory? EXg

lll s
: L@'
ve Al SET A lPV

, 1l r..,.ﬁm*gm
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NTRAL PROCESSING UNIT

this lesson, you

P
&

tween Intel Pentium IV and AMD Athlon‘&ssors

b

AL \J

Reading ‘:;f-»"
,..f- R,

UNIT IN§RODUCTION
a "Gant'al Processing Unit (CPU, %}fﬁé main part of any computer system. This unit explains
—P’aoassing unit and the cofipohents inside it. It describes instruction formats and their
cribes how control unit cycles through fetch, decode and |

_ | rry rogram instructions stored in main memory. It also dise w_f.\,--_:"
f registers and QUSeS in programs execution.

3f ii"‘w IVE U I"'Lj

. Computers have the capabilities to store and process a large ar
| of information at extremely high speed and produce accurate
, [—‘ 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 operations such“g‘ A\ND, OR. NOT, etc. on the data contained
5. An ALU is shown in Fig.3.2 &@ﬁ% associated registers.

s?

-",er 30 will be & in the Accumulator Register (AC).
n'umber. 45 tored in the Data Register (DR).
i 3¢ the command to add the numbers through the control input.
0, 5 will be added by the circuitry in the ALU.
'\ dppear at the ALU output and will be transferred to AC.

Wit 75 will be sent to the main memory from AC.




ﬁ Register (IR), Accumulator (AC), Data
ddress Register (MAR). @

&

Intei'nal Buses

A bus is a group of pz
usedwib : -




S|
Fl |ﬁr
;@Bg to store data as well as,addre_ es. Th

nt. Typlcally these are 8 to 32 bit regis -~

e registers. ‘s‘&

__.'."I;tar (AC) and Data Register (DR)

registers hold the operands (values) that the Ald¥‘@perates on duriﬁgﬂ“
Iction. Operands are values on which o ons such as addition or
0 be performed. Operands are loaded in se registers from memory.
g the operation, the results of ALU are t rred to the accumulator (AC).
ulator and the data registers can re data from memory over the data
a;QCumulator can send data/infor% back to the memory.
&

' i to hold a number that ca &dded to (or, in some cases, subtracted from)
ortion of a computer ms@m to form an effective address. It is also known

Register (CR) «SS‘

,the addre '\ Jocation) of the instruction being executed at the current i .
' ed, the counter register increases its stored value by 1. ém

‘an , it points to the next instruction in the sequence. When Qﬁ
, __.reset, it normally reverts to 0. - —




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

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

PC are loaded into MAfR*1o fetch an instruction from memory. After
from memory, the PCi&iptremented by one to point to the next instruction

%\S - 3l

S
path@y inside the computer system over which datalinformation is
gtye other. It connects the CPU to the main memory on the
Bptypes of buses, that is, address bus, data bus and control bus as
ey f 5 g ; -: - -I

i BRI Mow el 1
=




Fig.3.5b Systen Blises

_
c tﬁ@ ERATIONS

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

pasic arithmetica |, and input/output operations of the system. The
tion of mos¢€RUs 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
are four steps that CPUs use in their operation, these are h,
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M‘\n""l alp L m e i
PO R T A SR f“

=y

-|—|.

ransfer data from one location in the computer
| content. The most common transfers are be

S
s and I &
10 registers. N

some common data transfer instructions ar % LOAD and STORE.

VE) instruction transfers data from mory location to a register, register fo
_l"egister to register. This in on is also used to store the rawtt of a

: MOV A, B (Move the co@'s of register A to B)

Ty

..lnstmcﬂon loads pag ar register contents from memory.

to register A from memory)

res information from register to memory location.

' atad to the arithmetic and logic operatlons The arithr

alues of two registers and the result is also plqggg._
s can be divided into three basic types i.e |

1 'l}:}..!-"r..




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

ormat defines the layout of the instruction. It consists of rts an
‘and Operand. ) O

group of bits that define various processg *ératlons such as LOAD, STORE,
T to be performed on some data stored'in‘registers or memory.

an be data, or can refer to data — i.e. @S of data.

%’»‘a '

Operand

 specifies the code for ADD operation to be perfomwd on ha .
cified Iﬂ Opel‘and pal't




n format requires one op-code and two o  of
he ._ﬂﬂ\l (Move), which moves data from the m@ location toﬂle
€ memory location.

—
Operand Operang: N\
N

,33'

 cycle is the basic operati %ycie of a computer to execute |

;ls the process by whic computer retrieves an instruction

ines what actions the & iction requires, and carries out those &

 the three instructi cle steps

Nhe control unit fetches an
" by sending an address
2 read command through

apamtion places the




[ ".j' ...EH i v
mnrr!c'ruu

—.!l:

s for Complex Instruction Set Computer. It is tradtt
large variety of instructions. These instructions m
:‘- modes and require complex circuitry to de
se of the instructions used at the hardware le

_' 486 series and Pentium series.

RISC stands for Reduced Instruction Set

ure %

S .
. AOpUter. It is considered new architecture of
> architecture of CPU supports sarn&&e of instructions and it does not use indirect

sing mode. The instructions of a CPQﬂt uses RISC architecture are very simple and

utec very fast. RISC CPUs re @e«’tgewer transistors, which makes them cheaper to
: tasy to manufacture. Exa@hs of RISC processor are IBM PowerPC, Sun SPARC,

es and tablet PCs.
tween CISC and RISC architectures.

y m mplex instructions than RISC.
icall @w&r instructions than RISC.
tions tend to be slower than RISC implementations.
\. cally use CISC while tablets, smartphones and other devices use RISO.,

D AMD PROCESSORS
d Micro DBYIQQS) are the prlmaw manmm Qf oo




| ”
l I'Jw w ¥
- ns psr c!eck Pentium prooessom generally Ise
Hz) to specify processor speed. i

ssors have 10 steps execution process. These pro sors generally

D procesaors do not use Mega Hertz (MHz) to spec

>




xercise @
t the best answer for the following MCQs. &
part of computer performs Fetch, Decade’and Execute cycle?
@ Control Unit

%c:‘g& | D. Registers

are the results of ALU tions transferred?

\é\ B. Base register
© Accumulator register

selects a memory word for a read or write operation?
| B. Control bus

D. System bus

s

controls the seguence in which instructions are fetc

. Tl M 8 tllt!;'k. ,]




] II'|;‘ 51l el ' .. .
1s will perform addition of two numbers?
B. Shift instruction

D. Data movement instruction :

5, instructions are transferred from main memory to ir@on-— egister
| '
B. Address bus & ‘-

(D> Data bus & :

distinct operations can be performed if op-codi$ microprocessor consisf

R

¥ b

of computer decodes instructi@ |

_ °§' B. Main memory
igram counter &

&
@\q questions.

©) Control unit
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«  reqister are ved ms"ﬁl
enecal “pupose  veqis pe¥”

the motherboard including microprocesse
! udents. B
} of microprocessor on the motherboa@ng with the hng fan s

ld be explained how data | %ontrol bus and address bus circuits

-

LJ Ly

ork ?" Teachers should demonstrate through videos availal




sk controller, cooling system and buses)
parallel, PS/2, USB and fire wire ports)

UNIT INFRBDUCTION

. N A\ UL )
S unit presents information about the components of computer that exist inside

_ lt describes the pu e of expansion cards that are installed on expansion
motherboard or int@ ed on it. It also explains memory chips, cables used
am unit and po@at are found at the back of the system unit for connecting

ices. @
- 441 UTER CASING AND SYSTEM UNIT

L3

g is a box or an enclosure that contains most of the components of a
rotects and organizes all the components that make up a comp
of the components within the computer would be vulnerable to

d electrical interference. Casing also reduces the overall noise produced
rives.




€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

ains most of the components of

' system. Computer casings are of
2S, tower and desktop as shown in
. Tower casing is the most commonly |
one. Desktop casing is designed ta®i"
n the desk and usually monitor is k§

Fig. 4.2 Tower (left) and Desktop (right) computer
_ casings
1.3 EXPLORING THE svs\’ﬁgm UNIT
tem unit contains the foll@ main components.
sing N
fer supply "i&
\erboa

'\',,--»_

; ir is to convert
srpose of power supply in a computer is

m-\ Acp) to low-voltage direct current (DC) for

ents of the computer. A power supply is

2 eas‘iﬁg when it is purchased. A power supply

A=
&

L st 4 14
.. i i

. 'L.!




htha connector on the motherboard that houses a CPU and forms the electrical
i 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

P PORTS

CPU Socket

] N
h _ A\ Fig.4.4 Motherboard
I Which system programs are perpiihently stored by the manufacturer. These programs have two
purposes. When the computea¥ firned on, it initializes the computer devices such as keyboard,
mwae Hard disk, etc., a@en loads the operating system from the hard disk into the RAM
) ready for operation. Secondly, it controls the basic input/output
eral devices attached to the computer. BIOS also has a Setup utility
ure the computer hardware, select boot device, set password, set the

Ports: Aenn an interface at the back of the computer to connect external devices. There are
various m of ports on the motherboard which are used for connecting input/output devices



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 |
, phics Port. It X
provides @ high-speed channel for attaching video | PCI Slots

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 Expansien slots on motherboard

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

Ribbon Cable: !t has several parallel wires ighfie 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 floppytirive, hard disk and CD-ROM drive.

Following are the different three tyes of ribbon cable interfaces.

IDE Interface and Cable: Jrtearated Drive Electronics (IDE)
4 !ﬁﬁ ce was developed by Western Digital for attaching hard
drives to motherboard.,EﬁB'ﬂiSt hard drive that used IDE interface

app ted in Compal "W Cs in 1986.Hard drives that had IDE
fa ﬁroller integrated into the drive itself rather

interface had driv. Fig.4.6 IDE Interface Cable
e _@ate controller on the motherboard. Western e AT
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.

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

rive itself. T-"': ¥

m' 'dlsk contro_llers are integrated into the
1e drives.

 hard drives have their disk controller circuit in
Cooling System: Coolingy ystem is required tq],
maintain proper opera' emperature inside the

system unit. Computeg ponents installed inside the

system unit produc= ieat when the computer is on. rf'

set of parallel wire mat provides electrical path between various components
e three {'u, of buses, data bus, address bus and control bus, printed o'n_.'
cts the CPU, memory and the other hardware devices on the-

ents of the computer

e , EXPANSION CARDS AND MEMORY CHIPS




: . ml‘y e A 1 [ [

laced with usB porls A serial port is

lel ports can transmit multlple bits over several wires at a
ports had 25 pins in which 8 pins transmitted one byte of
n _nd the others were used for transmitting control mgnals
its were named as LPT1, LPT2 and LPT3. These p "
replaced with USB ports. A parallel port is shou\%%

t&

3/2 stands for IBM's Personal System 2 m@ﬁocomputer PS/2
ntroduced a new type of port for connectmgkeyboard and mouse
 still used in many computers. It is a #6und shaped serial port. A
t is shown in Fig.4.12.

Fig.4.11 Parallel Port

P Fig.4.12 PS/2 Port

USB stands for Universal Sena!‘ Bus It provides very fast serial
ion. It is the most common Msed port in modern computers for
g a large variety of de ‘_'_"\'u» s to the computer such as printers,

; meras MOUSE & oard and USB flash drives. A computer
hese are plug-and-play ports. Plug-and-play
ehand determine what type of device is attached
her Va computer detects a plug-and-play device it
e driver for it or prompts the user to install it. A

1 in F|g4 13.

Fig.4.13 u§a Port

rt, generally used for connecting video
mmputer Fire wire port has four or
, 2 extra pins are used to provide
‘have a-pln ﬂre wire port because

evices connected to it. A fire

i ]..’n AN - '—-F':Irm
—'T-‘r

ped




ipﬂmed circuit board that is inserted onto an @m slot .’_f.'

J own as add-on card, interface card or just card es new ability

 connecting to another computer using a network ' 1
88 of expansion cards are commonly used in com . These are sound card,

. carc , modem card and network interface card. *'“\

' 'ﬂfaound card is to facilitate transm@ of sound in computer. In the past,

jund that could be produced o Q mputer. With the invention of sound
)8 3 8 can store human voice in r 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:




Decial high perfannance 3D
M_required for running some video
graphics card is shown in Fig.4.17

m is a communication device that makes T
h‘ansmissnon of data between computers “ ‘:h Card
one line or other communication lines. It is PO é! - :

ation of MOdulator-DEModulator. Modems are generally L@ dial-up connection to

Mrc:’dem cards are fixed in expansion slot or modem h are is integrated on the

are three types of modems.
o Dial-up modem %&
 ISDN modem
. - DSL modem
“modems use telephone lines and ﬂney can provide
nission speed up to 56 Kbps (Kilobitg"per second) which is
/. Therefore, there use is gradually declining. It has the
ge of providing Internet comgehon from any location in
and it is the cheapest riet connection.

m is used with lﬁgrated Services Digital Network.

egrated” mean @1 ining of voice and data services
; same wire. s the same phone lines that dial-up
e, It ca ide Internet connection speed up to 128 Fig.4.18 10/100 Ethen

|\x .'D'

8ubscriber Line) modem is used with DSL connection to the Internet. These
N advanced compared to dial-up and ISDN modems. They provide extreme

y dgpgndjng upon the package and services of Internet Service Provider _g;spj,
' s are gradually replaced by DSL modems for hiqhw m
I[na lt alsm uses phone lines. DSL action is




| 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 us@r wireless networking.
Their data transmission speed ds,‘generally less than wired
cards. They are attached to EQ@"slot or USB port. A wireless
network card is shown in Eigedt19

4.2.3 MEMORY CHiR8

l‘k Card | |
_ Memory chigsyean be classified into four categories,
JRAM and DDR SDRAM. <N

SIMM

ory to computer and is referred as Random Access Memory.
8 typically use up to 32.bit bus. They have storage capaclty

J_ﬁn a; In-line Memory Module" Itis a type of computer memory. A DIM‘M d
— isas

nory, whereas single m-lme memory module (SIMM}
32.bit path. This allows DIMMs to transfer more data at ¢
;have repi-aced SIMMs because they have fa:

and better capabilities than m




dard 5 e
wheh one bank 'ef-.memow aggassasj
her is prepared for reading. It is called
Beeause the memory is synchronized with
that the computer's cpy bus speed is optimized

P-.be's speed, the faster will be the SDRAM.

RAM. It reads or writes two consecutive words per
New type of SDRAMs, known as DDR 2 and DDR'®
16 which are used in latest microcomputers. DBR

words of data per clock cycle whereas DDE& reads
a words per clock cycle.

W

y Points

e

r casing is a box that contains._.mdst'of the components of a computer.
r casing with all the components installed inside it is called system unit or main

puter. M =

ply is used in comp @o convert alternating current (AC) to low-voltage direct

) for operation iponents of the computer.

or main bo a circuit board that connects all the components of computer

el es or expansion slots. o

sircuit on the motherboard that allows communication between CPU

o\ Yy hard drive or CD drive.

drive such as ha T,

: .a'ﬁous types of ports on the motherboard that protrude at the back of the

onnecting devices. - ' 25l wahtk 2

rr;tenebit of data at a time over a single wire whereas pa@ljgfpa:ﬁf

al wires at the same time. -

oard that is inserted onto an expansi
n card, interface card or just card. C




‘ 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

oar D. System unit .
) fimarfaee that provides connection to external dewc@led?
B. Memory slot \

D. Port %Q

Fthe main parts of a computer? .
Motherboard 5
. Expansion slots

purpose of power suppl & computer?
A. to convert low-voltage to high-

nerate power ‘
4@ jects 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?




jire port
the functions of following expansion cards?
d card
0 display card
m card
vork Interface Card (NIC)
different types of modems. @3}

'_}'_e commonly used Network |ntei ace Cards (NICs).
L A
——
ab Activities I8
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K COMMUNICATION AND
PROTOCOLS

1S lesson;, you %

Q
onents (Sender, Receiver and Medium) ge
nication (simples, half-duplex and full-duplex) @
&
»

‘media (Guided and Un-guided)

N, MAN, WAN and VPN)
 (Star, Ring, Bus and Mesh)
a communication standards RN

3l and concepts of its layers A
Is and devices at each laye | Model ]

Dcol suite used for communica@r the Internet
th OSI Model %
it switching and pa itching

\g schemes (Clas sks and Subnets)

X

ecCtion of computers or other devices called nodes that communicate
3 n‘_etwork medium. This unit is dedicated to data communication over
mepmtecols that make it possible. It describes how computer networks '
their advantages are. It introduces different types of computer networks:

describes the purpose of having communication standards and
‘allows computers of different manufacturers to communicate Wwith.
1 of this unit explains how IP addressing schemes identify a computer

= N
{ ar

Bl EE, ol




- A network is made up of collection of computers
Wformation exchange to take place. While most networks i iters
cable, the connections can also be wireless, for exa pldwfadio or microwave

_simple communication network having wired a @eless connections is

X0

NP process of transferring information from one point e
o -’l‘ﬁw‘# ' r".-rl'ﬂ"_"




L L I

or information that is to b@smmed Message can be in the form of text,
combination of these. %cb

.,f as commurﬁ @) channel . su.cletl madl 4

age travels from source to destination. Medium can be
coaxial cable and fibre optics. It can also be wireless for :
, micr \ ave, radio wave and satellite. vn qu' dea media.
TN
ich receives transmitted message. It can be a computer, works
on set. The data recewed from the transmussuon medlum T




and Full-duplex
Sian 'Asynchronous
alf-duplex and Full-duplex communication modes

Wt s met possible to ¢°”$;r®gum\:&n‘

P!?S-THOdB, the communication takes place in only one difegtion. In this
nication is unidirectional, i.e. the communication can on e place in one

N anc itis nfit possible for the receiver to send data back. F mple data being
ar ‘electronic notice board found in train stations and Ai@.

adio and television broadcastings are also exam_@f simplex transmission.

sion of information from a computer to a printersis also in one direction, as
iFig. 5.3.

RN\

LN :
Sender N\ Receiver

S
9 Tﬁs 3 sﬁ“p@m of data Communicﬁlgg/amtqq est—

. simultaness) {ranemition o¢ ddle canbe conj
da

plex mode \’.. ommunication takes place in both the directions but not
. The .slghal can only be sent or received at one time. A common
13.'5._99 @f'communication is the use of walkie-talkies, where each of the

ating must indicate when they have finished speaking. Half-duplex
i also in transaction-oriented systems, for example communication

and credit card machine as shown in the Fig.5.4.

Receiver/Sender



nal mode of communication. The full-duple
both directions at the same time. y
le of full-duplex communication is the telephone network. on'
by a telephone line, both can talk and listen at the same time. Alsg |
st suitable for data communication between computers as shown o |

K

e

R
~ Sender/Receiver '.

Receiver/Sen %%
e

T

»
L
b

 Fig.5.4 Full-duplex mode of data corw&ation
nchronous and Synchronous Transmisbzou{-‘i‘:e‘ -
ronous and Synchronous Transmissiongiaee the two different methods which are

nifting characters between componghis*within a computer or from computer to
such as printer, modem, etc. '

9 : g
_.E"‘"ﬁ { f L £ -

€ interval between two characters is variable and
Jliter devices can exchange information at their own rate,
i8ed in asynchronous transmission. These bits provide
ection between the sender and the receiver. The start bit
f is coming and stop bit indicates that the transmission of
of transmission is ideal for slow-speed communication .___
g transmission. Example of asynchronous transmission is keyboard daté

ome .?'”‘n ~ f':]‘\l en .
. - = 3 -9
341 4 hoave B bindc
SIS d’ Direction of data flow . bind &
AT -
'.” Stop bit Start bit




S essential that timing is maintained as there are no st

is dependent on the receiver keeping an accurate count of t , as
\ At
onous transmission is faster than asynchronous becadsé“fewer bits have to be
only data bits and no extra control bits are @ert. The best example of
1Smission is the data transmission between ds&& in network communications

C -

e

Y
heck -'.9.-'4" )
count s

¢ HWee bi 7"!' 5

n
1 L cuh G ‘i?ﬂ‘ ;r‘;t')l'
Q 5 "r‘-c{ OODC} ;

o

' : ('L‘.‘r‘iut "?J(I ‘.
units with fixed Time Intervals b iad

.6 Synchronous transmission

DIA

e

another. There are two main categories of communication m

— ey ——

) f
s R 1 4
b B e R T




: Ildata to be transmitted to any Iobation' in the
e is that transmission speed is very slow. Therefore,

eclining. A telephone line is shown in Fig.5. § h.four eabtga

r{ \j‘rllf);r’jkug, oV u -
opeh alos | @ %ﬂ v 1_)__0 Cl&lﬂ
' ‘much higher rate

paf"-seoond They are also used by telephone c_ pehies to transmit data
\Eh‘ AAG 1 | W 5 'E_IIL n_Tq.)L\Gﬂ; .
t Y )i 4] [ (..! e.

packed into a very large

L hat ‘te hundreds of thousands of
telephone cdlls™at the same time. Coaxial cable
prowdeq‘@‘ quality data_transmission_without
distorti@ndor loss of signal. Coaxial cables have
begh¢laid under the ocean. A coaxial cable is
sRown in Fig.5.8. Both telephone line and coaxial

ables are made up of copper.. . ... ‘;.«l-..--.. -

"Twisted Pair Cables ) '.. e ""] FY U

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
- (UTP) cables. These cables are shown in Flg 59.

Lade ‘if\stde QQ (455 sRoy o

7.

Sparent material that transmits ight w
0 Hae %Lm O"f-ﬂ " Tl
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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. ; TEURERE L

Microwave Transmission £ ooy ot

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

traknsrgitted from station to station. Q Satellite
Communicatlon Satellites
E*Pe-ﬂbl e v.:_';- vy ive LRk

Satellite is a relay station positioned /

approximately 22,000 miles above the earthiylt

Fig.5._11:wérowave Transmission

orbits around the earth with exactly the<game //
speed as the rotation speed of eaths *Earth 3>
stations beam signals to the satellitg@s shown in | %
Fig.5.12. The satellite amplifies @nd retransmits |
the signals to another earth statien which can be Eafth Btation Earth Station
located thousands of mllew. Fig.5.12 Satellite communication
~ Satellite commuhigation is ideal for long distance communication. Transmission by

satellite allows large

20, ount of data to be sent long distance at rapid speeds. Its use has
: "‘q i

in recent years. However a major drawback of sateliite 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 dafs
t by one networks, is copied and pasted to all network port@king
e that data packet. '

Switch move T Hie \ X s {§nl I

Switch is a networking device 't_pa&gen‘orms the same job as
the hub but are considered as a o€ intelligent hub as it gathets
information about the data pg@Ksts it receives and forwards
only the network that it waﬁif‘ihgféhded for. A switch inspects data
packets as they are,gebeived, determines the source ‘and
destination deviceQdF each packet and forwards them

'8 Port Switch approprsately. A_pac;kc' is a basic.unit Qf communication overa :
swork. When data is transmigeéd,Y1t is broken down into packets which |

led to the original form once th%@%@ch the destination. . '

Rout \.«

\Q outer is a communication device which is usedHo
geinect two or more networks. Today, most of the networks are
ypconnected 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 transmitting the

] packets from one location to another. A wireless router is ¢
- inFig.5.14, IS Si




_‘puter on the network that accesses resources that a % ed by

uter network in which each
network acts as either a

t is called client/server or
_network. Each server
network is called a

A Client 2

ot oF the Fig.5.16 Client/Server Network

srydi\eharing files and applications. The remaining eom '
S0 ss resources shared by the server. Similarly, in a dedic

e" 'Qes one or more computers that are dedicz
ed to provide quick access hared




natwork ls shown ln Fig 5 17u

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

computers. Large
networks become difficuit
because S0 :
administrators

deer-to-Peer Network

»ocal 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 svL il

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

ar




9 A Wide Area Network

onnects computers through public networks,
nnects multiple LANSs.

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




mmunicatior tworks and do thelr work,
Ny .?mak",rﬂ"t i

g, video conferencmg and sn@?etwork services. Fa

_ﬁ.rnmunlcatlon over long das '
'.L.o o NA
DPOLC » 'i'
f network nodes a @ ections between them is called the network"s
1) e network. Topology is simply a map of the [aye ‘
our network topologies are popular today, n Y,




_ .t':__ilﬁgy, each network

to a central device called a
S can require many hubs and
ed to each other to create

) Slbr Topology
S suitable for both small and large

sy to install and wire.
'to detect and remove faulits.
of cable does not stop functioni
re network. %

of Star Topology ('$
f the hub caus entire

to jfplement. Lengthy
Jequired to install star

'ff-netwerk nades Ring network t@polggy is shown»}ﬁ'r ﬂg;s 38 e
=i

oo o




..-J'“ 135 e o Ko

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

 Features of Mesh Topology

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

e Can manage high traffic. %%

Limitations of Mesh T %
e  Most expensive topologyM®implement.
e Setupand ma:ntena@as very difficult.

ﬁizDATA COMMUNICA 'O@' DARDS

/s x-'ﬁ \and software specifications that make

] e
topo .
1 R -0

qrcounumcmoq‘ﬁmnmos

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

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

| 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, eaun’catl @ V7

Perfen'ﬂs functions that enable two applications or two pleeesﬁﬂlehwne
nicate across the network. |t performs security, name recogition

"functlons It also establlshes maintains and ends commugies
Mpuer.  SOftwahe (0 Sof{ucne

Tya N SmiSsi
cont 12) P

| = _ oy Appileauan Lav@%
% & 5] | '_ P;a&nlau@
. b e Sss@&aym .;' '
f'i ohr | A @“Pﬂ” Laver
el S Metwork Layer
I Data Link Layer

;J 1

Lilal

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

et }ackd‘ :Llffw"d '

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




& source and destination Routes and‘
error recovery and flow

‘“\ data into a format that can be carried by
BWer layer or converts data into a form that the :
cation layer can understand at the receiving

5.3 TCP/IP
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 cx
ese layers pass information from the appl ayer %

yer. The four layers of TCP/IP protocol architecture are:
ation L&Y sutte = collection @(5\0:00

O
o

- _aTs..Authonty (IANA) is a glo ' gamzation that is responsible for registration
r common Internet serviee

P AND 0S| MODE PARISON
rt clears the di e between the two models.

_ OSI MODEL

ansmission







etis eonverted to decumal and separated by a dot. Thoro&;re-.-

= dotted-decimal format. For example, Fig.5.14 shows an IP address
ed- __ec!ma{ notation.

0 rﬁ:fb

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

ork, is the subnet mask. The subnet

/N .t‘ on equals 11111111 so, the subnet mask is:
11111111 ’ﬁ§4111 11111111.0000000

IP address and the @t mask together, the network and host portions of the
separated: é’
01000. 01 1130%9.10000100 - IP address (192.168.123.132)
1.148"11.00000000  — Subnet mask (255.255.255.0)

the ndi r of ones in the subnet mask) are identified as the network address,
ts.(the nhumber of remaining zeros in the subnet mask) identified as the host




Sub-ne‘f mash =285.00

s use a default subnet mask q.'f- 6:0.0.0 and have 0-126 as their first octet
L e ﬁr@@ tis 10, which is between 1and 126, inclusive

Computer Number

@ll¥'subnet mask of 255.255.0.0 and have 128-191 as their first
5,2 elass B address. Its ﬁrst octet is. 172, whtih is between 12




chronous transmission it is fixed. '
nsmission media uses cables that guide the data @1 s along a specific path.
ransmission media transmits data signals thrz? 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

nds of miles away. A :
1 is a small device that connects mu@omputers together in a LAN.
ots and forwards them to a closer computer to
ypath-way based on network traffic.
%0’ connect a network to another network that uses

' etwork in wlm@c computer on the network acts as either a server or a
ork.

every computer is capable of ﬁlaying the role of client, server
gime is called Peer-to-Peer Network.
a Ilmited physical area such as a building or a group of bmldlngs is




. data that is to be transmitted is broken down into

: eral Packet Switching Exchanges. ¢ ."_ - .
are used in computer networks to identify %énputar l

O

Ty iy

%

ior the following MCQs, Q‘b ) E
)n mode data can be sent and rec@ in both directions but netl

s D. Syio
ng network devices copfigefs a network to another network that

¢
&% Gateway

: ' D. Modem 2] W 3 \f?n"o_[ !
g networks p@s remote access to individuals and offices to their

‘@& B. WAN
W\ (D! VPN -
[EWitch) is used?
B. Ring topology
~ D. Mesh topology
e to implement?

' B. Ring topology
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SI Model’ ‘ O cend ey yeciewel "’-L?“fa
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vantages of wireless networks
er, access point and line of sight communi

itations of mobile commumcatfo@
re for communication over mobil es

{3‘0
mlh TRODUCTION

IS an important area in telecommunications
edlcated to wireless communication systems. It de

3 communication terminology and presents contents about
@evices and architecture used for creating wireless communi

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

6 1 INTRODUCTION




e wnres cables or ﬁany other electrical wﬁdﬁetm
etworks is one of the important mediums of transmission o
other devices. In wirele networks the information is transmitted t

requiring ar able Dy ing irele network _techlology.

reless technc ogies are Satellite, Microwave, Wi-Fi, W \‘('1.;‘,\ nfrared and

| ay. the term wireless refers to a variety of devicesuie |g from smart

' ._aptops tabs, computers, printers, etc. o IP ,,)P yUo \ el il's
5') W\ n 1# i.’";)’,._ll_L % (’“OPJ




/AN ';Aass OF WIRELESS NETW

orkss S
n Wfa“dd users without having to change the physi

bust security protections. Trafﬁc of a wir
: g Tfh"

Nith a Iaptop computer or moblle device,
ole Mnan cre %
38S networks users can connect @étice”y if they are wath'{n e
ss network can be much mor effectivé than buying and inste
ss networks eliminate uce wiring costs.

rs to a wireless netw RS very easy. We can easily expand wireless
‘equipment, while@Wited network might require additional wiring.
provide remo cess to the company's key applications and
oyees to e job done while they are away from the company.
- : ] _’-\
e dNRe wireless network is security breach. Intruders (hacke
vork relatlvely easier than a wired network.




2.A transmitter transm;ts a radio slgnal to a receiver which.
A RF systems include a set of rules that define how the transmitter and

nalogue but

@cbuer\

un!‘ho

Fig. 6.2 Corp# uhication using radio signal

which can transmit and receive a

mon circuitry in a single housing. In

> 1 |tter and the receiver are separated. The
Stati s |s tgaalcally a transmitter and the radio is

" ses, like cell p phone the devace serves the




o u‘m Network using Wireless Access Pol

{E OF SIGHT COMMUNICATION

"(LOS) communication, the transmitter and rgi

frequency communication whem
1- pass through structures and hifl§¥*For long distance communication,

fters are installed on high buildings, moudt@n tops or high towers. Relay stations
) are used to amplify the signals and r@ | } ion. i
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".’;\%“ %
Communication
ce wireless communication oompnses of distances a

ymmunication methods or Global Positioning Systems whi satellites
SHeRT DISTANCE WIRELESS co@mc;mon -anals

'_ N(\.‘-’“ U 4 @ J
Mhlass Fidelity) is a wireless communi system very commonly used at
" lt is also called WLAN (Wireless, "It is a popular wireless networking
| uses radio waves to provid less high-speed Internet and network
ms networks are easy to and are inexpensive. In Wi-Fi, information
@©@drémely limited in range due to low power of

tions which provides portability without any need of
ed with passwords for security purposes in order noth
z ’j{aa-t

= - - 1Y f’)"\r-‘,-,a: . _SM

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




Gamputars have infrared enabled mouse, keyboards, and printers.
'security systems have infrared enabled burglar alarm system.
e control system in TVs, Toys, etc uses infrared technology. @

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 f
communication. One frequency, the upli
used for the mobile phone to communica
with the BS and another frequency for 1
down link for BS to commumcate

_ commumcatnon is that it reuses thej rag
dis __;nce where there is no interference of the Qm% e



ation, on airplanes,

S, and by individuals. Also
and time data is used to
. of tectonic plates to
e earthquakes, astronomical
lecommunications, etc. Global
m is shown in Fig.6.6. Fig:5.0 Clathie

SIFICATION OF SATELLITE SYSTEMS c?
e Systems can be classified based upon their orbn@n o the following three

stationary Earth Orbit (GEO) 3‘”
1 Earth Orbit (MEO)

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

) the sky if observed from the earth. Communications

ar8.ge erally placed in geostationary orbits, so that the satellite

at communicate with them do not have to track them, but can
posmon where they stay




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

&

ng and receiving signals from mobile phones. It is
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




_l:Stack (HTTPITCPIIP) %‘.0

Protocol Stack cons o
ists of TCP/IP and HTTP. Its purpose is w two computers
Eate with each other over the Internet. B % |

2N @ message is sent over Internet, it is translated from rm to electronic signals
Cé computer and then

back to text form at the Application A Qf} Apphication
, eomputer Every N \¢ }
PN\ ¥
needs protocol stack to Y TCP
ate over the Internet and it +
built in the operating system ®
ndows. The protocol stack -
the Internet is known as o  Hardware
tocol stack. Fig. 6.8 shows ¢ ;&'w AT Intemet Connecuon
4 e Lo - m‘ ‘m ) y
e is sent over Inter " s | .‘
to destination cor@ér Fig.6.8 Working of Web Protocol Stack

(WML)
U anguage is based on HTML and XML and it delivers Internet eonm



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

Key Points

munication @nologies receive and transmit information
ic waves.




are extr mely hlgh frequency waves usad by
: ather similar devices. &
" m‘ﬂrl'i'icatlen divides a geographical region into sections called cells ﬂ hﬁﬁ .
(BS) at the center. The BS contains a transceiver and cont;@that o
munication to mobile phones.

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

onary Earth Orbit is an orbit directly above the ea _ uator with a period equal
earth’s rotational period. \

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

erally used for navigation. S

zarth Orbit is located up to an altitude | 00 Km from the earth's surface. Less
S required to place a satellite in Larlow 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.

--*-:'WA\ + for the following MCQs.
”ﬁ ghasaran;eof40to50Km?

: 3'.l.'~, A
v “a
|
i




B. Satellite
D. Global Positioning System




‘communication and mention its adgges and disadvant:
'MEO and LEO.
obile cdmmunication is achi




DATABASE FUNDAMENTALS

eting this lesson; you

2en data and information &
nt system - aﬁ‘)
and Database Management System (DBMS) %%
es of DBMS over the file management system @
‘Database Administrator (DBA) X & : |
database models 3&8} ?
of database languages for relational databases (NN
ic database terminologies A\
‘database N\ )
A\
eling and draw Entity-Relationship [E-@@égram
E-R diagram to the Relational Schema. *2}' .
-up to third normal form A\S‘& '

@“UNIT INTRODUCTION

isg@vcollection of related files that are usually integrated, linked or cross-
‘~.»i er. This unit is dedicated to database and database managem__eiﬂ;_
the 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 syste
ies of database administrator for the performance, integrity




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

rs to the facts and figures in raw form i.e. not in orgamized 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
and processed, it prints the bill which is tt@’put of the computer, also called

n wlen b v @ l'ﬁ 't'-,ﬂn'mjfo\'ma.tloin_

‘_tlon is the processed or organ rm of data. When data is processed by the
ek ed, itis converted to information. It is also called
ifghi! form of data. For example, the names of students
fa. When it is processed by the computer, the result
ormationh o probelm

YSTEM (Cdﬂr\c“ oy ?ﬂtonéfs’canu“

ghfiles. Each program within a file management system is develo
it'ae nes and manages its own data. In file management s_ystem reco

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




4 "T = rh!f F‘I u‘_

' 'r

be of any size and complexity. For example, a da &s i
mbers of your friends may have only a few record the othe;

| information about all the citizens of a country forgiNational Identity
nillions of record. O
may be created and maintained manually or it

gue is an example of a manually createdand maintained databas

management system (DBMS, {83 set of programs that allow users to -'

manipulate database, and _»- or retrieve data from those database file
endly access and controlg®®etween user and database. Its main purpose is to
g, data access, dec& making and increase end user productivity.
of data include@ollowmg.
: mple adding details of new student.

Wior example deleting the details of students who have

K
iy

ay be computerized. The




L _..;:-salesman 's data may be hald on afile in
nnel Department, When data is to be updated, it must lw
in wastage of storage space and may lead to data inconsistency.

__._Is not faced in DBMS because all the data belongi the entire
% ina commu?n 80(3['21‘ data, accessible by all the pr, s.

y: In file ma gement system, same data may be held i % ral different files,
ated in each separate file when it changes. If data is &deated in any file it

1CC nslstency 20" %§

Iem is solved in DBMS because all the data @trahzed for use by all the
. FOr example, in a school, students’ informatio; as name, address, phone
nd class are held in a file in Admission Office. Tt e data with tuition fee and some

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

-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 thats to be changed. For example, if a new field, place of

s is to be added distudent 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

ant 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~'-f-';'I - L €1 [ Al S "{"

i

ing to new employees about using the dat
" g g é s ‘“« base wodels
R

E MODELS wﬁ'tﬂ. VAL n Gavne

el is the theoretical foundahon Matabase and determines m whlch

s of database models. 3 A
o Py

O

d into a tree-like structure as shown in Fig.7.1. It
ogical construct with owner and subordinat_a-

have only a s:ngle 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 e

-_Qx_amples of higrarchical model are table of co




(A<
EMPLTEE I

FIRST_NAME
AST_NAME

~ N

% rIII{ IS PART PAMF
; u Q M‘I’ICIPMION_ID
STEAM_ID FK %

ROLE_IN_PROJECT
PROJECT _ID

&&% Mﬂmﬁﬂ
Fig.7.3 Tab @ relational database

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

\-‘ del

d\databases are also called Object Database Man'agan’;'
9b ject databases store objects rather than data such as

. l_'-)lm. 3

SR
byt

I"_I ’ I
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 %«ba#e ‘

&

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




-event etc. For example 'Student’, ‘Teacher’, Stock’ :
1S composed of rows and columns. Rows hold the records lumns hold the - .
S Inserted at each row and column intersection. Tables@ Iso called relations

able in a database holds data about a different bu@ted subject. Fig. 7.5 shows
ble containing data about the entity ‘Student’. %%

11N ;jf'

arm
1»1:0

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

-rvmle




Fig. 7.5 showé a table/relation of ‘Student fi @

%*
1ad b of rows and columns. It may display informati at is restricted to ap
?% ?so present selected data from several tables su@aneously. View cannot e

es. N
| tables §

1'"

in a table is assigned a data type. ’?@fypes available in a relational dat
ata, integers/real numbers, Boole lata, date/time, etc.

It is used to store text “t:ombmatlons of text and numbers

used to store whole @rs (Integers or real).

s used for Tru Ise values. Null values are not allowed.
It is used for g date and time.

 UTUNUL fh( e ni
at is used to identify records in a

ﬁgftont for Vivex,
" 'base. must have a unique key field known as prin
ber of % sttﬁ:lent can b% used as prlmary k




YeTN 7.3 PLANNING A DATABASE & P
planning s &'systematic approach to the developme &’atabase"fﬁﬁt moves
2 design and development to implementation. Awell@ned database promote
8 entry and retrieval. Database should be ptann' ¥a systematic way to save

nd make it perform the expected tasks. The & and work required to plan a
48y nds on its complexity. % ‘

iollowing steps are involved in planning a d@se.

'em, to be solved, is identified and the
S must know what type of information is given

fine whether a new system can solve the problem. If the

%éads to the next phase which is the feasibility study of the :

se ofPasibility study is to find one or more solutions of the problem and
gbdesirable and economical solution. For this purpose the database
1 ate several solutions of the problem to accomplish the
bility study includes the following. L

-




- |
equirement ,_ﬁalyals is to obtain thorough ﬂmﬂi
oblem. It ..Is i' 'portant to creata a corrrplete &nd

Thiswﬁl include the following:

ired i.e. the number of tables (database files) required (I@Student,
esult, Courses, etc.)
ed for each entity in each table (like Roll No., Name% s Section, etc. for

) each table (E.g. R.No. in Student file) %@ .
to attributes/fields (E.g. ‘number’ to R.No. fi e}\ '
lip between entities -

|
-«n >

| &

rements identification, the fAlext step is to identify the entities and its attributes.

ain data object that is ofisighificant interest to the organization, It is usually a
~oreventtober d in the database.

perty that des an entity. For example if employee is an entity then, thﬁ
, age, ad'dre&‘ ary and job etc. are the attributes _ annll

: i
evelop ‘College Examination System’ the following entities :.--rf;"

i | |

sshown in Fig. 7.6. o i




etV Yy

B =

ing datatypes to the attributes

ttributes are decided, each attribute is assignec evant datatype For example
er' is assigned a datatype ‘number’ in Student fi

7. -DATA MODELING AND ENTIT y@ﬁATIONSHIP DIAGRAM
DATA MODELING é&‘

nd s mbgls_ to represent the \"-a needs to flow. This diagram is called Entlty-
jagram (ERD). Data mod f_’ efine how data is connected to each other and how

ssed and stored insidé.the 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
ers to identify errors and make changes before -any"
has been written.
Nt igners often use multiple models to view the same data and ensure that

i I{[l’

.-'l---_" KRR~ 7 144

:,_ to eaptual data meling, but addfesgps




‘a?lfnk er-assematlon between ,entltles. An C
ﬂéhtist has many patients, but eacl@e

) identify a record in a database. K&are used to creata
uplieation of data in various tables. &

!,Ip (ER) Diagram @ .
ionship (ER) diagram or m efines the conceptual view
AO'f entities and the assqd@ons among them. At view level
g databases. Any object, for exa'_;%_ _
. and attributes of relationship sets, can




The logical association among entities is called onship. Relationships are
 diamond symbol connected to the relatgd¥ntities. Fig 7.11 shows some

between entities. A
&




D

: ~ Fig7.12 Unary Relationship o 1
'19: It exlsts when two entities are &iated with each other through a

there are two entlty types involv

.V Fig.7.13 Binary helatlonship

ne instance of an entity is associated with the relationsh
'-3:.reﬂgcts t_hat only one instance of each entity shoul




1e right can be-_-aé_s.oc'iated_ with

ship. It depicts many-to-many rg ationship

an teach many Students. | i

ATY AND MODALITY O
o

10dality specify the business rules in a r

e related entity. An instance in a
ular point in time.

O
) the minimum number of time@stance in one entity can be associated
1 the related entity. Q‘
can be 1 or many an _,&symbol is places on the outside ends of the
ine, closest to the entity. M % ity can be 1 or 0 and the symbol is placed on the
1e cardinality symbol.Wihen cardinality and modality are specified together in a
en entities, forédinality of 1, a straight line is drawn. For a cardina
ree toes i awn. For a modality of 1 a straight line is drawn and for 0 a
ality andymodality are shown at both ends of the relationship line.




e

de !ﬁan ﬁll ‘a maxlmum of one  seat. One serat caﬂ
¢ nt Each side of the relationship has a cardinali@om

madallty on each side is also one. A student mu@ t least one s

'seat must be filled by at least one student. %Q AT

e the relationship between the entities ‘Te@ and ‘Course’. A tee x

it more courses. This is a one-to-many relation@ his relationship is shown in

J: One teacher can teach many co One course is taught by only ©
nality is one to many. §

The modality is one on both g of the relationship. One teacher must teach
@ course and a course mué taught by one teacher.

QQ
Teaches
tionship between Teacher and Course

432 g

g!" company has many 'Departments and each de gl
The E-R diagram that shows the cardinality and modality i

1
a #“lu-. i
.J




nt and Manager

1 Department and Manager is also one onb '\‘1,: -
artment must have at least one Manager a

mples
s for some systems like Library
icket Booking System

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. &,
ement System N

J)ement System registers stu@(s for various courses and stores and prints
tudent, Course and Result. E-R diagram for

C ts of three entities whlcr-@
~J .

/ 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,




Location, Arrival_Lo

& ﬂ
pe of relationship between @and Flight is one-to-many because one airline

many flights. _

relationship between F;@hd Ticket is also one-to-many since many tickets are

ed for a single fligh Q -
redundant datdv

J
no@RELATIONAL DATABASE

@rocess of organizing data in relational database in order
gn"(data) and to safeguard the database against certain
normalization is to divide large relations/tables
and remove all kinds of anomalies from them. -

rpose of

£ A4 S [T
\ °




== ’?t'-f ‘i‘ﬁu';m-"hp-*glrl. y
. is meaningful and easily und
fuced by computer after processing the data.

-
i u
|

_r (DBA) is the person in charge for sup@ ng the database andthe

_ the tables are linked by means
ach column of table holds ona and each row one record. It is the

bout one person or |teg$ﬁeld is a record. When records are stored
resent records and ¢ S represent fields.

Wﬁﬁeld) that is USBAMO identify records in tables.

interest to apdrgenization about which data is to be held. For example
_-anlzaﬁo adboOks in a library.
\

-
’

@racteristics of an entity.

Hhe :‘-'_'e'efi gptities. In a relational database, it is the l'ink_.,bawegm y

j L 1




ferent files is called

@) Data redund-an@ n 'Hr_

D. Invalid data@

n@ent systems, what -

edundancy

Avalid data

\ |
N B. Entity L o
c}@ ® Tuple e v o

ribute is also called: @
i I lled é

S B. Entity
& D. Relation

\

. ..‘<\* erest to an organization called about which data is to be held? R
B. Relation '

4

o o

D




}*.

By N D) E—Rdia‘gram .
sed in relationship between tabl %@e vall

B. Secondary i

@ Foretg®

af the following questions. %%

n data and information. Q

at fase Management S@DBMS)‘?
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ﬁnd edit a form, know different form vie wgate through re

U c?NTRODUCTICJN

éﬁtlonal database management systems. It provides practical
management systems using Access software by creating

orts.

8.1 INTRODUCTION
qslort’ In lCLbL(..
eveloped to provide/ facilities to store, mana

e . Relational databases have been very succassﬁ |

databases In relational databases, data is stored in tahhe-
make it a ralatlonal database. Databa e deve




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




Fig.8.2 s@er Database Management System

nction is to store an d\fetrieve data as requested by other software applications. It has
itom small applications for a number of users to big applications for
tovides environment to create databases that can be accessed from

I rialiabase!

G A SUlTABLE DBMS

' Mmﬂ Access 2007 is selected for learning how to create and manage @
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
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WG AN ACCESS DATABASE

g an Access database is to create a blank database file. 'm,h‘ .
d Wlndow when you run the Access program. The file is saved in

__wnputer which you specify. The procedure for this @scﬂbed below.

soft Office on the All Programs submenu. %
oft Office Access 2007 to launch Access zﬁ’and display the Getting Started

oft Office Access screen shown in Fig.8.5:

S . : e""l"*




' lnmﬂllm'v' e B
ﬁnmbatahnu

Fig.8.6 Blank Da 2o Side

%@
just created will open for you to work on. ,‘%\% o 1 etboxes.

e s i ely .
ABASE OBJECTS ~§~‘ el qiophicad objectes

< wnﬂdcu- . %
g are the main objects used in Access. i;§

reate button to create and save your

stores all the information of a datab

- similar to the ExcaIAwp_rksheet,g "mation in tables is organized in rows and

, *o"“ 04 iR & aeaAn AR Updode dala usin ng fe
rm is a ﬁmdow that is used fa@mng modlfylng or deletln data thjtzt I% stored in

1*"'\ }1 Faa

Lo |
one or more tables. Information stored

: |
cted information from a database and organize rt ither

mfor viewing on* s
are md--f@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.

a .ﬁlar manner

ente fields CLASS,
D@BYDate of Birth) and
. Data type of CLASS

' '.\ s 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 .




’.liﬁidﬂmwﬂﬂmmmnmmumsnmnnumu,é>
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i D

i it m be automatically applied to the @ ich you specified when you created this
- \ :

@) NAME field of first record, STUDENTID field

_\

-

T table just as you created the STUDENT table having 1 the ﬁolds ata
mFms1o
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QD __ Number _

T TR e

_ Number

i
._'.m“-_l uTha I 1
sid

~ Fig.8.11 Editing struicture of table
i) L R y 23 '
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M N\
ne: Dates and times are stored in a special ﬁx@'\at. The date is represented by
umber portion of the Date/Time value an¢ time is represented by its decimal
U control how Access displays dates @ecting one of the Date/Time Format

 other two data types, OLE obj 85& Hyperlink are beyond the scope of this book

hey will not be expiained here %

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 ined aII the fields that you want to include in your table, you must save
1 ble Deslgn window, it will ask you whether you want to save lt eﬁm




iall the information about a particular subject is in
L Database 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
arelationship has been designated, Access can help you mi '

and can make it easier to access related data. Relationshi
rms and reports that display information from several t; :




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

fhe mouse button to display the Edit
ip dialog box shown in Fig.8.15. '
Enforce Referential Integrity, Cascade
ated Fields and Cascade Delete Rela@% Fig.8.14 Show Table dialog box for

N adding tables ndin
&

¥




arance of the line indicates the

(lije™

ﬂmen tables, click Relationship in the Database Tools tab. Click

bility to enforce

y is an important
‘Referential integrity

ents you from deleting

es of a primary table's

ich related records

u try to delete a student’s
STUDENT table, Access
i from doing so. Access
age box informing.you

can
cord. oW eannot change a value in the STUDENT table’s STUDENTID

d data type is AutoNumber. Similarly, if you attempt to change a
ULT 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




g Records in a Related Table

ck on the table in the Nawgatlon Pane in which you want t@ ReV FRcnudriie
N option or double click it.

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

bar at the bottom left of the screen. This will mov ointer to the first blan!em*
st record. !

e data for the new record. L. on Jz,\gr-

1 = A

follcnmng are the steps for addm%émrds in RESULT table which is related with
able. -

e STUDENT table by doub@kkmg it in the Navigation Pane.
: the first row in STUDENT table.
_rthe related [ \ ord of RESULT table as shown in Fig.8.17. You can add

B e

- results of more than one
4 examination in the RESULT
| table since there is one-to-
many relationship between the
STUDENT table and .,ﬂm

RESULT table.




Ia-h-dhd-l‘lll 1

- . |

 FigsfBModifyingarecord ¢
8. When you finish editing data in a row and @ out of the row, the change:
matically and the pencil will disappear. @ o

v O VAN

ords from a Table , . AL

ot the g_'l'd you want to delete :

/ith the deletion in the dialog box that appears.

lete multiple records by selecting them by clicking the row sele
d then pressing the Delete key. -
record and click Yes button to confirm your action, you
ecord. You cannot undo a record delétion by choosing Undo from |
ar. If you ever want to restore a deleted record you will have to reente




on fO

rindows and dloxes_gf Access_ammmsr -,
0 enter and edit data, labels to hold field names. uu ob ect frames to display
°an use different ways of creating forms by selex ng various options in th’

group which is on the Create tab of Access ribbon« We will use the Form Wizard tc
orm. 1€pi€senl ¢ dafcr. uﬂj(m \ 2031OF ldeﬁ*\,t(‘& variovs varlk

‘q abtu,m({r 1\ Offy ZEA
mnue SAVING AND EDITING AEDRM

'fellowing are the steps for creati‘;@'m from for the STUDENT table using
the Create tab on the Access Ribbon as shown in Fig.8.19
t More Forms from the Fo up.

1 Wizard from the down list.

12

P R




jialog window for selecting fields =<
e name for each of the fields you want from the







__ 8 Database Deve

e —

o ) 'ﬁlﬁsra title for your form and select one of the opening options to open the form after
s saved and click the Finish button to save the form.

The final dialog box in the Form Wizard lets you assign a title to the form gnd choose thg

- way the form is initially opened. If you select the first opening option, the form will b_e OPanadis
Form view (or Datasheet view if you selected Datasheet view layout) so that you can immediately
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.

| -
i Creating Form for Related Tables

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

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

Following are the steps for creating the form shows 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 Ferms 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.

) STuDENT DA

STUDERG" 1
s;gzhf ZAKEER
&; Xi-A
\%%oa 12-May-98
é?» iy ISLAMABAD
Q RESULT _RESULTID ~ EXAMINATION - MATHS +  BHYSICS %] COMPUTER =
66 58

I
l . ] 1 FIRST TERM 70
- £ MID-TERM 84
| {l : |_ I

.':"?I‘!




4 view y, _-_rdata ‘SelectbySTUﬂENTW
is -_._>_e-default choice and click the Next button.
. IBWUt for your subform and click the Next button.
ou like and click the Next button.

® STUDENT DATA ENTRY FORM fo the form and RESULT for tiéisubfort
button to save it. *

FERENT FORM viEws "

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

wmmmmfﬂm'ﬁm’

g P — 4@*&!&1@&
. Comoas ]




“'-“_"--4"1_ L '.'_:1 H_ome tab The new reoord M_ll be
i end of the table and will be displayed
rds  indow so that you can enter

of a record in a form, first display that recor: &he screen using
en just click the text box control and ent new data. As soon :

3 é the fi rst control by clicking it and then press Tab orE

atrel” To move back to the previous control press Shift+Tab. 1

8 Undo by clicking the Undo button to reverse any changes you made

ING WITH QUERIES AND COMMANDS
YS OF CREATING, SAVING AND EDITING C




elds STUDENTID, STD NAME and.GLASS from the Available Fields list shown
, to the Selected Fields list and click'Next. Ghlk &

r the title STUDENT NAME AND CLASS for the query and click Finish.

Which fields do you want in your query?
- ll
V" You can choose from more than one table or query.

o \




¥ weerl
' a\rey

C &
ng are the steps for creating a Select Que@ will display all the r
in which the CITY field is ISLAMABAD. %1\

M‘l icon in the Other grou nng up the query design window. J
__‘hﬂblmh*memes ble window. ;

all the fields one by one igthe box labeled STUDENT above the query des
will appear a Q p of each column in the query design grid.

3AD \'« #Criteria row in the CITY column as shown in Fig.8.2!




S

Fig.8.30 List of students livig \ lamabad

3

eating an Update Query &.
Update queries are used o change

"or delete data in existing records. You cannot
date query to add records to & ete records from a table but you use it to change
Il values to non-null values non-null values to null values.

‘are going to create an&ie query that will update the CITY field of all the records
‘data ISLAMAB ) the STUDENT table to LAHORE. The easiest way to create

uery is to first a select query and then convert it into an update query

€ steps to create update query.
selec qu.ery with the criteria ISLAMABAD in the CITY column.




ﬂg 3.32 Query Design grid for creating Upda@q‘_ AN

are used to delete entlre records fro% Eles along with the primary key.
ign window is very similar to creating

e criteria XI-B in the CITY column.

in the Que Type group shown in Fig.8.33, click Delete. This will hide the
verSeetion of the design grid and add the Delete row.

=

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

< 2 I

i - =
a Eum I AT |




S
An easy way to create an append query is first cre S the select query and then convert
n append query as we did for creating an update' delete query.

que ry to append records of students of any

“sectior of class Xll to a table in another da

)pen the database that contains the ra%%ss’ that you want to append.

O

 the Create tab and click Qu%&e
! _;ﬂ‘le table that contain records that you want to append and click Add and then

>

ick the fieldsdhat you want to append so that they appear in the Field row on the

sign to bring up the query design window.

J

ike “X11-?" in CLASS column as shown in Fig.8.34 The criteria will find all
letter string in which the first 4 letters are “X|I-" and the last letter

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
L] |_. -




8.5 GENER% G

The final product of most datab"phcatlons is a report Access combines data in

PLE REPORT USING REPORT WIZARD

ereate a simple report that will display all the fields ©of STUDENT table in
"‘name and having portrait orientation.

the ms to create the report.




- to sort the re student name and select ascending order by clicking
jht side as shown in Fig.8.40. -







r.*m.n_ﬂ 4T e

e reports to display the results o d enrs
it wa created rglationshlp betwmtho STUC

1 in the Other group to bring up the que@sngn window.
IENT and RESULT tables and close th@ow Table dialog box.

.LASS in the box labeled STUDENT
3SAND COMPUTER in the box labeled




mcﬂrq,uery thntdtsplays sults of students who have passed in all the thi
. subjacts alo gwith the total marks L
oing to use this quéry'to create the report that will print the records of all
1SSe! subject along with the total marks. :

opsto create the report.
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R T  Fig.8.45: Sele: . Qery in Report Wizard
xt button to accept th e de ault for viewing the data.

"™ button to acceptithe' default grouping level.







" Fig.8.49 Scree ectlng report style
ur report the title CALCUL& OF TOTAL MARKS and click Finish as shown




FIRST TERM

FIRST TERM

N\
.51 Report of students wlé&sed in all three subjects along with their total marks

| N
NG AND PRI%QG REPORT

T -

3 %database object it is displayed in the Nawgatlon Pane on the left

then -chck Print. Keyboard shertetﬁarm
Tl o i ﬁ'




and toos o format their controls. These schmiques
ning the various controls, for changing Te &with _
and shading effects for different elem?nts. %Afterd
‘double click the report or form in the Navigation Desion Vid
[ \e View option in the Home tab ribbon and | t Desigh Viess

-

ice Access 2007 Is@ mber of Microsoft Office 2007 integrated software
‘most popular @vare used worldwide for developing and manag

&

real =-‘ 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 ' bas

%’3 D. Yes/No
g records in a table whlceo%tch a given criteria is known as:
’ Q B. Searching data
Q"\ D. Filtering data
: b@ records in a table that can use the Autonumber WE

B. 1 Billion ny
D. 3 Billion el

bject stores all the information of a database? o0 .
B. Form |
D. Report

of characters for Text data type in Am?'



e added and deleted using fon%@
| ar and datasheet layouts of formssy
uery Design grid? %

&

ris.

f the following aueg®
ng database objecgg

&
éé‘

types used in Access.

ing relationships between tables.

s that can be created in Access. oSSy
B8 sy hee dvonioes’ R BSIRTEE
I el pocesc Aalobade sl '

R aipe | 4 e s sk Tastlsdy ol

i3 =




ds ;
ng relationships between ta
rinting Forms and Report
eries and Reports to exirat
ess book using Acces
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for the following MCQs. & Sy
il 'fﬁ) iv.(B) v.(C)

‘answer for the following :

il (©) v (A@V- (C) AL
vil(A)  vii.(D) i’«‘:@ x (D) 3

- é UNIT 4

answglder the following MCQs,

-

Mil. 0)  iv.(A)  v.(0)
iil(D) ix.(B) x. (D)







. B

A mode of operation of ork in which communication path is
established between glrce and the destination and used e ' .

-1

{for the duration of t W or transaction.

e iwork that accesses resources that are shared by

=L

-







ereas Inforrnalion can be exdtangad ln W

onerated by an output device, such as printer on pape
ent record of inforrnatlon and cannot be changed.

Physlcal components of computer, such as monitor, K
prlnter along with the circuitry connecting them. Q)
\.




BCORE A g

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. ¥ e

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

users to study, change and improve it.

Open System Interconnection is a standard
system developed by ISO to facilitate

uhucat:on systemin M
equipment from different vendors can

unicate with each oﬂ':hr

ol
r

| Packet Switched
|Network

A

A mode of operation in which each message transmitted through the
network is first divided into a ntber of smaller units known as packets.
Each packet contains addressing information and the packets are
reassembled at the destination '

eer Network

A network in which evqi'y computer is capable of playing the role of client,
server or both at tfig'same time.

_-L\y-

An output qc!éﬂiﬂfé used to produce hardcopy of graphs, maps, engineering
drawings‘@nd machine components.

rs at the back of motherboard that provide in

Conf W
unication 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




inft .% exchange method between two communicat
reas information can be passed only in one direction.

. appears on a monitor or is saved on some medium, suc




A network that spans a large physical
cities, countries and continents. Q
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