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Chapter 1:

Introduction to Information Technology

Introduction to Computer:

» A computer
produce info

» Comp t 'r' 1ore, retrieve, of all
NIOREM -

» Today, almost all of us in the w ke us¢

> i applications in_vati
others. Not only in these sophisticated areas, |
indispensable. They are present everywhere
games, washing machines, microwaves etc.
reservations, electronic mails, internet and many more.

» The word computer is derived from the word compute. Compute means to calculate. The
computer was originally defined as a super fast calculator. It had the capacity to solve complex
arithmetic and scientific problems at very high speed. But nowadays in addition to handling
complex arithmetic computations, computers perform many other tasks like accepting, sorting,

selecting, moving, comparing various types of information. They also perform arithmetic an

logical operations on alphabetic, numeric and other types of information. This informatio e

provided by the user to the computer is data. The information in one form which is presente
to the computer is the input information or input data.

» The set of instructions given to the computer to perform various operations is called as the
computer program. The process of converting the input data into the required output form

with
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the help of the computer program is called as data processing. The computers are therefore

also referred to as data processors.
» Therefore a computer can now be defined as a fast and accurate data processing system that
accepts data, performs various operations on the data, has the capability to store the data and

produce the results on the basis of detailed step by step instructions given to it..

Kinds / Types of Computers

» Computers can be classified by three sets of characteristics:

> Electronic Computer

« Constructed from transistors and electrical circuits.

» Needs an electrical source to function.
» Mechanical Computer

« Constructed of a combination of gears, levers and/or springs.

» Produces its own intrinsic energy. (Does not need electricity to function.)

» General-purpose Computer
» used for a wide variety of applications

« Single user at a time, multiple concurrent users
» Special-purpose Computer
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« Manufactured to perform a predetermined task or set of tasks.

« used for limited applications by military and scientific research groups

» Analog Computer

«  One that functions in continuously varying quantities.
«  Produces or gives results that are also continuously varying.
« Readings on a dial or graphs are obtained as the output, ex. VVoltage, temperature;

pressure can be measured in this way.

> Digital Cond.ﬂl N

»  These are high speed electronic devi
procftﬂ ay of mathematical
input'and produce output as discrete gnzar

ri '1'Tbers, alphab
Maen EI HE
« Digital Computers are ifi
Wers.

applications like accounts, payroll, data m ters are
used for a specific job like those usediinautomg ime"

« Another classification of digital comp® acity to

access memory and size like:

Components of Computers

= Monitor Speaker
output;
(outp )\ - « (output) System unit

\ (processor, memory...)

Printer
{output)

—=a | l
\/ \j\ Storage devices
\ (CD-RW, Floppy,

‘ - Hard disk, zip,...)
w \J Mouse
(input)
gianrgr Keyboard
pu (input)
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System unit:

O Micro-processor, memory, mother board & power supply, ..
Storage devices:

O where programs and data are held permanently between sessions: CD-RW,
floppy, Hard disk, Zip. ..

Peripherals:

O Monitor, keyboard, mouse, printer, speaker, scanner, camera...

Voo s
wote,

Mother Board

Memory Chip
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Data Processing Cycle

» Computers can perform four general operations, which comprise the data processing cycle.
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= Input
=  Process
- OUtpUt : —) C;mputers produce output on devices
such as screens and printers.
= Storage

A computer accepts input
from an input device,

such as a keyboard, Data is processed in )

mouse, scanner, or the CPU according to A computer

digital camera. instructions that have uses disks,
been loaded into the CDs, and DVDs

computer’'s memory. to permanently
store data.

Data and Information

> All computerl)njiuiquires data, which is a collection of raw facts, figures and symbols,
such as number ages, video and s@und,.gi ring.the input phase.

» Computers ipulate, data to create info i Drganized,
meaningful, FGf

» During the output Phase, the information tha ha‘);ﬂle stch as a

» Thei ibesput in computer St

Reliability (low failure rate).

>
>
» Accuracy.
» Ability to store huge amounts of data and information.
>

Ability to communicate with other computers.

Computer Science & Information Technology

Computer science

» Computer science is the study of computers, including both hardware and software design.
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» Computer science is composed of many broad disciplines, including systems analysis & design,

application and system software design, programming, artificial intelligence and software
engineering.
> The field encompasses both the theoretical study of algorithms and the practical problems

involved in implementing them in terms of computer software and hardware.

Information Technology:
> It can be defined as the use of computer to manage information.

» Itis an industry which deals with the usage of computer hardware and software and networking.

> IT is a combipati puter and communication technology. It is the transfer of information
from one CJ “:her.
s e n

» The significance of IT can be seen from the fac

daily life. (En’\a
APPLICATIONS TERS 3
N
Today compM%Ea' !)'ications in al aH'-szit . the major
application a cltde: .- =

1. Scremtific, Engineering and Res

This is the major area where computers find vast appli U a hidh require lot
of experiments, mathematical calculations, weathe i- Complé attrn.at al and
engineering applications. Computer Aided Design ( idgaﬂgﬁu acturing/(CAM)

help in designing robotics, automobile manufacturing, automatic process control dev ices etc.

2. Business:

Record keeping, budgets, reports, inventory, payroll, invoicing, accounts are all the areas of business
and industry where computers are used to a great extent. Database management is one of the major area
where computers are used on a large scale. The areas of application here include banking, airline

reservations, etc. where large amounts of data need to be updated, edited, sorted, searched from large

databases.

3. Medicine:
Computerized systems are now in widespread use in monitoring patient data like , pulse rate, blood
pressure etc. resulting in faster and accurate diagnosis. Modern day medical equipment are highly
computerized today. Computers are also widely used in medical research.
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4. Information:

This is the age of information. Television, Satellite communication, Internet, networks are all based on
computers. 5. Education:

The use of computers in education is increasing day by day. The students develop the habit of thinking
more logically and are able to formulate problem solving techniques. CDs on a variety of subjects are
available to impart education. On line training programs for students are also becoming popular day by
day. All the major encyclopedias, dictionaries and books are now available in the digital form and
therefore are easily accessible to the student of today. Creativity in drawing, painting, designing,
decoration, music etc. can be well developed with computers.

6. Games and Ente

Computer games mrr“th children and adti

entertainment areas li ovies, sports, advertising

| |
information quickly and effici : I has %
of in i wing'countries tq share

by simply text messaging them or sending them an email for an almost instantaneous response.

» Cost effectiveness - Information technology has helped to computerize the business process. This

in turn increases productivity which ultimately gives rise to profits.

» Bridging the cultural gap - Information technology has helped to bridge the cultural gap
helping people from different cultures to communicate with one another, and allow for
~—Z

exchange of views and ideas.

» More time - IT has made it possible for businesses to be open 24 x7 all over the globe. This
means that a business can be open anytime anywhere, making purchases from different countries

easier and more convenient.
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> Creation of new jobs - Probably the best advantage of information technology is the creation of
new and interesting jobs. Computer programmers, Systems analysts, Hardware and Software
developers and Web designers are just some of the many new employment opportunities created
with the help of IT.

Disadvantages of information technology:

» Unemployment - It has also crated job redundancies, downsizing and outsourcing. This means
that a lot of lower and middle level jobs have been done away with causing more people to

become unemployed.

» Privacy - Ith ogreught along privacy issues. From cell phone signal interceptions to email
hacking, pJ r “/ worried about thei e Rhivate i ati ecoming public

knowledge.

» Lack of job Fﬂﬁustry experts believe j 8 Big issue
as since tech s on changing with €ach da

» Domi /
has almwnﬁj

primary mode of communlcatlon for busines

rmatlon tech

ure dominating ‘ one. is oiming the
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The Advantages of Information Technology in Education

» Advancements in information and communication technology have benefited education.

» With more powerful software and applications, along with mobile devices such as laptops
becoming more prevalent in the classroom, information technology offers many benefits to all
aspects of education.

» By using information technology, teachers and students are more connected in and out of the
classroom.

» Information technology provides teachers a choice of multimedia, software, applications and

devices with te more exciting, interactive lessons.

> Advancem BM|ng within informatt C gy hay

and their staffs and students, and therefore

available. [ u R
» Online courses “and™ web-based training
comm H\Eg"1advanced.

Classmcatlon of mpu

igital Compu

Until rec classified

Mainframes o Supercomputers

» Technology, however, has changed and this classification is no more relevant. Today all
computers use microprocessors as their CPU.

» Thus classification is possible only through their mode of use. Based on mode of use we can
classify computers as o Palms o Laptop PCs

o Desktop PCs and

o Workstations

> Based on interconnected computers, we can classify as o Distributed computers and\o_,a@allblii Lﬂ
o s

computers
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Laptop PCs:

Laptop PCs (also known as notebook computers) are portable computers.

They have a keyboard, flat screen liquid crystal display, and a Pentium or Power PC processor.
They normally run using WINDOWS OS.

Laptops come with hard disk (around 40 GB), CDROM and floppy disk.

They should run with batteries and are thus designed to conserve energy by using power efficient

YV V. V V V

chips.

Personal Compu

> A small, reJe i sive computer designe

> All are based oprocessor technolgg
on one chip. F “

> Businesses use personal computers for word pr hing and for
ruanﬂwﬂi 'a'l'se management i tions. af use for
perso r'playihg games.

, the world of personal rs is Ba oshes and
PCs.

> The principal characteristics of personal coj : i eﬁﬁs ms >
Currently, Intel Dual Core is the most populd
» PCs mostly use MS-Windows, WINDOWS —XP.

Supercomputers

» Supercomputers are the fastest computers available at any given time and are normally used to
solve problems, which require intensive numerical computations.

> Recently applications of supercomputers have expanded beyond scientific computing; they are

now used to analyze large commercial database, produced animated movies and play games sugh

as chess. Pt
~——~7 ﬁ"‘-.;f.,r‘il'r

» Supercomputers have a large main memory of around 16 GB and a secondary memory of 1000 ==

GB.

» All supercomputers use parallelism to achieve their speed.
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Workstations

A type of computer used for engineering applications
The most common operating systems for workstations are UNIX and Windows NT.
In terms of computing power, workstations lie between personal computers and minicomputers

Like personal computers, most workstations are single-user

YV V V V V

In networking, workstation refers to any computer connected to a local-area network.

Mini computers

> A mid-sizeﬂiﬂiu
» Insizeand imcomputers lie betweeg
» Butin gen mputer is @ multipfoce , m 4 to
about 200 uf utﬂweously
MainframM“R E ' ' '
HENE
> _ A very large and expensive co
S|M§|¥I _/mﬁ' ;

> In some ways, Mainframes are more powerfgl

o™ g
U rm- ppart more
simultaneous programs.
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Chapter 2:

History & Development of Computers
The Development of the Computer

> In fact, the first computers were invented by the Chinese about 2500 years ago. They are called

abacuses and are still used throughout Asia today.
The Abacus

» The abacus, shown in Figure, is a calculator; its first recorded use was circa 500 B.C. The Chinese
used it to add, subtract, multiply, and divide.

The Analytic ne (A

> irst mechanical computer
Charles Ba ondon, Engfand, betweén

> It was designed to receive instructions from

Augusta Ada Byro
Lady Lovelace (1815—1852)

Charles Babbage (1791-1871)
» Augusta Ada Byron, the daughter of English poet Lord Byron met Charles Babbage and became

fascinated by his machines. Ada was convinced of the potential of Babbage‘s Analytical Engine
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and wrote extensive notes on its design, along with several complex mathematical programs that

have led many people to characterize her as the first programmer. In 1980, the U.S. Department
of Defense named the programming language Ada in her honor.

The First Electrically Driven Computer

» The first computer designed expressly for data processing on January 8, 1889, by Dr. Herman
Hollerith of New York.
» The prototype model of this electrically operated tabulator was built for the U. S. Census Bureau

and computed results in the 1890 census.
» Using pu ontaining information submitted by respondents to the census

questlonnalgdajr"h machine made instant=tabulation m electrical-impulses a

by each hole. It then printed out the processe
> Dr. HoIIerithEr&nnsus Bureau in 189¢

manufacture i equipment. The co
The used by the
HoIIeM“ HCET'('

HENE

oooooooooooooooofoooooocoocBocooooocooooofoofocofoooo
R 11T 1111 11! ERRRRRRRRRARR AR R R R A
22222222222222222222222222222222222222222222222222222

33333333333333333233333333333333333333333333333333333 333333333
24044400840 8000048242442224404000000000 000000008484
§5555555555555555555555555555555555555555555555555555
666666666666 6066G00600660606606666656066666666006066066666060666668666666666606
TIITIITITIAITITIATATTAAAANANAAAIITINTITTITITATNTATTATIAAAATATNIIIIRTTITITTT0T
A sS85 0080A8800808883880858858855508800800080503808088885885858880858088

PRIIRRRININNNN00N0999999999995995 9090000000000 909999999999999999999999999099
AR R N R R R R R R R R R R AN R R R R R R AR R AN AR R R AR AN R

The Digital Electronic Computer

» John W. Mauchly, who, together with engineer John Presper Eckert, developed the first large-
scale digital computer, the Electronic Numerical Integrator and Computer (ENIAC).
> When finally assembled in 1945, ENIAC consisted of 30 separate units, plus power-supply-and

forced-air cooling. It weighed 30 tons, used 19,000 vacuum tubes, 1500 relays, and hundreds o

thousands of resistors, capacitors, and inductors. It required 200 kilowatts of electrical power to
operate.

» ENIAC is considered the prototype for most of today's computers.
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A Brief History of Computing
» Computing history is divided into three ages:
o The Dark Ages (2500 BC - 1890

AD) o The Middle Age (1890 —
1942) o The modern Age (1942 —

Present)
» Although electronic computers are relatively new, mechanical computers are much older. The
abacus goes back almost 4000 years.

> In the 17th century, several mechanical computing devices were developed in Europe.

......

Reconstruc se Pascal’s 1641
Wilhelm Schi caline™ machiné
(Deutsches Mu -\rts et Metiers/ P
‘ The most important conceptu?hrou

The Birth of Modern Computing

» The question of who invented the modern
claims for that achievement.

> In 1939, John Atanasoff and Clifford Barry built a prototype computer at lowa State and a large
machine in 1942,

» The first large-scale computer was the Electronic Numerical Integrator and Computer (ENIAC),
completed in 1946 under the direction of J. Presper Eckert and John Mauchly at the Moore School

of the University of Pennsylvania.

» Conrad Zuse in Germany and the World War 1l cryptography team in England also\tEiIJt_ga '_:Z--.'-, '

computers.

» Other important contributions during the early years include stored-programming concept
generally attributed to John von Neumann and the use of switching circuits to implement binary
arithmetic proposed by Claude Shannon.
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Computer Generations
Generation Dates Technology Principal New Product

1 1950-1958 Vacuum tubes Commercial, electronic computer

2 1958-1964 Transistors Cheaper computers

3 1964-1971 Integrated circuit Minicomputer

4 1971-199? LSl and VLSI Personal computers and workstations

5 1997-207? Microprocessor? Personal portable computing devices

and parallel processors?
» Typically each generation offers the opportunity to create a new class of computers and for new

computer created.
The First Generaaoﬁi

The first generation computers made use of:

* Vacuum tub I ,
* Punched car put

Punched cards and aper ta for output,

. Mach programs

. Magn [ !fUr!xternaI storage

In the Nd generation computers: ?
»  Vacuum tube technology was replaced by tra
Size of the computers started reducing,
» Assembly language started being used in plage ©
» Concept of stored program emerged, O High level languages were invented.
The Third Generation:
The third generation computers were characterized by:
» Use of Integrated circuits,
» Phenomenal increase in computation speed,

» Substantial reduction in size and power consumption of the machines,
» Use of magnetic tapes and drums for external storage,

» Design-of Operating systems and new higher level languages,
The Fourth Generation:

The general features of the fourth generation computers were:

» Use of Very Large Scale Integration,
* Invention of microcomputers,
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* Introduction of Personal Computers,

* Networking,

» Fourth Generation Languages The Fifth Generation:

» Defining the fifth generation computers is somewhat difficult because the fieldis still in its
infancy. The computers of tomorrow would be characterized by Artificial Intelligence (At). An
example of Al is Expert Systems. Computers could be developed which could think and reason
in much the same way as humans. Computers would be able to accept spoken words as input
(voice recognition).

» Many advances in the science of computer design and technology are coming together to enable

the creation ation computers. Two such advances are parallel processing where
many CPU nd advance in sup A & flow of

electricity with little or no resistance, greatly

Chapter

The followin

The "standard” personal computer has undergone al Sta s aracterized by

improvements to the processor, internal architecture, and types of storage devices.
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Chapter 3

Digital Computer Systems

The Modern Computer

» Itis constructed of many hardware components connected with wires.

> Digital computers are made up of four major components:

« Central ng Unit - —Brainl controls all computer operations, processes
inf , utes results.

Example:

Word processor (MS-Word):

Input: Typing your words.

Processing: Formatting the text (such as justify paragraph and fonts).

Output: Storing the text and allowing you to retrieve or print it.
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Computer Hardware

» The term computer hardware refers to the various electronic components that make up a computer.
» Some examples include:

<

The Main Computer Box / System Unit
Microprocessor
Memory
Motherboard
Modem

USB i
~JOTN
Monitor

Keyb

Mouse

AN N NI N N Y N NN

municatio
devices

Processing device

Control

Arithmetic/
unit

logic unit

‘ Input devices |~

”% Output devices |
~

Secondary
storage

Hardware Components of a computer
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The Main Computer Box/ System Unit

» The main computer box is the main component of the computer.

» Houses the components responsible for processing (the CPU and memory)

> All other computer system devices are linked either directly or indirectly into the system unit

housing

) ]‘” gl [ CD-ROM
-/ 3 s

Drive
Power Supply q‘}) f\

w/ Fan )

N Floppy
UL Disk Drive

,mﬁ‘
! /il =i

“\i\\ ‘

Q! \\\&\‘1

» The system unit is the actual computer; everything else is called a peripheral device.

» It is made of several computer hardware components and subcomponents which include:

v The case - The outside component which provides protection for the parts inside

and provides a fan and power supply which are used to both cool the working parts
inside and provide power to them.

v" The motherboard - Hold the following computer hardware subcomponents: o

Memory, Microprocessor, Video interface card, Sound card, Hard disk & etc
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The Central Processing Unit (CPU)

Often referred to as the —brainl of the computer.

It is the core component of a computer. It executes users instructions and processes calculations.
The CPU controls and co-ordinates various devices in the computer system.

Without the CPU, the devices cannot work together and so the computer cannot function.

CPU is often etched on a chip and is usually called a microprocessor.

YV V. .V V VYV V

A CPU consists of 3 main parts:

v" Control unit

v An [ logic unit &
LU

Control Unit

= The conE utucutes the instructia
signals fr eripheral devices.
* In ﬁhiEltr'llthe whole co
L HENE

instructions.

ArithW

= Arithmetic unit: handles arithmetic calcula

» Logic unit: performs logical calculations and
Registers

» The Registers are very fast storage locations inside the processor itself.
» When the control unit and the arithmetic and logic unit operate, they store the information and
instruction temporarily in registers.

» These registers usually have specialized capabilities for arithmetic, logic, and other operations.
%’ff%ﬂ
El.lF'.ﬂ. L'.

> Registers are usually fairly small (8, 16, 32, or 64 bits for data, address) » There are maay
~—__=> |Waz=

e

registers including :

v" memory address register (MAR) — holds the address of a location in memory
v' memory data register (MDR) — holds data just read from or written to memory
v program counter (PC) — holds the address of the next instruction to be fetched
v

Instruction register (IR) — holds the current instruction being executed
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v’ general purpose registers — can be used by programmers

v" instruction pointer - which indicates the location (address) of the next instruction to be
executed

v accumulator - stores the result of operations performed by the ALU

v" Memory Buffer Register (MBR) - This register serves as an interface between the CPU and

main memory.

Execution of an Instruction

» The diagranJ\ e CPU executes an instruction:

(2) Decode (3) Execute

E-time

(4) Store

Fetch — retrieve an instruct ter value)
v' De i nin
v Execute — Carry out instruction

v’ Store: copy results to a register or RAM
» Computer execute an instruction during a ma e asured in:

o MIPS (millions of instructions per second)

Clock speed:

» Series of electronic pulses produced at a predetermined rate that affects machine cycle time.
Often measured in:

o Megahertz (MHz): millions of cycles per second
o Gigahertz (GHz): billions of cycles per second

» Some computers have more than one processor. This is called multi-processing.
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» The major kinds of digital processors are: CISC & RISC o CISC stands for Complex Instruction

Set Computing
= A computer chip design that places as many microcode instructions into the central
processor as possible.
o RISC stands for Reduced Instruction Set Computing

= A computer chip design based on reducing the number of microcode instructions built into
a chip to an essential set of common microcode instructions.
Lecture # 10

Motherboarc‘l 0 I N

» The motherboard is the main component i with

{ TR W]
integrated cifiﬂﬁ)onnects the other part ing the : RAM,

the disk driv hard disk, or any theﬁ k i S Wicte via the

" TORET!

North Bnidge  Processor

BIOS South Bridge IDE

» Components directly attached to the motherboard include:

IEIL&{,{!E
v The central processing unit (CPU) performs most of the calculations which enabl :.taiﬁ-‘hﬂ

computer to function. It is usually cooled by a heat sink and fan

v The chip set mediates communication between the CPU and the other components of the
system, including main memory.

v RAM (random-access memory) stores programs & data.
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v The BIOS includes boot firmware and power management. The Basic Input Output System

tasks are handled by operating system drivers.
v Internal buses connect the CPU to various internal components and to expansion cards for

graphics and sound.

Bus

> A bus is a group of electrical conductors (usually wires) running parallel to one another that
connect computer components.

» These conductors can be copper traces on a circuit board or wires in a cable.

» This is a bus that connects all the internal computer components to the CPU and main memory.

> Bus width: S a bus can transfer at one time

= Usually, they are found in multiples of ig

» Information ses as a series of el
a zero hit.

» An internal bus is a bus inside the process@r, i s, afd other
infor:Mﬂ\ﬂ g;‘*lm other inte
> An external bu s "0tside of the pfo 4/
Wmen i (Hn ide the
compulter.
=

» Some common kinds of buses are;

o Data Bus: The data bus transfers actual data. For example, a 16-bit bus can transmit 16
bits of data, whereas a 32-bit bus can transmit 32 bits of data. o Address Bus: the address
bus transfers information about where the data should go. o Control Bus: The control bus

consists of a set of control signals.
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Address bus

Data bus

J 0 I “ Control bus
Main / InternMrv Memory
» Main IYaCORSI f' 'u'nber of storagg 10c:
HENE
» Located physically close to the
> ovides data i I

» Consists of electronic circuits: Extremely fa

> Types of main memory: There are two types ¢
and Read Only Memory (ROM)

i -
Semiconductor — Memory

types

Volatile Non-volatile

RAM ROM

i "
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RAM (Random Access Memory)

YV V. V V V V

>

v

Most modern e from integrated circuits.
Types of RAM:

RAM is the basic kind of internal memory.

All data in RAM is lost when the computer is switched off

It is direct access as it can be both written to or read from in any order

Programs and data can be stored here for the computer‘s use.

Volatile: All information will be lost once the computer shuts down.

RAM is called —random accessl because the processor or computer can access any location in

memory.

Static RAM [ 0

is called static because It will continue to hold @nd sto p@lefis removed.
[ refM a“t Eor'\'
Dyna A mm=
Ma wh

Transistors and integrated circuits are examplés i trnﬁv battery

back up for devices that are normally dynamig to"e

Contents are constantly refreshed 1000 times per second o Access time 60 — 70 nanoseconds

Types are

= Synchronous DRAM (SDRAM) — faster, works in synch with internal clock = DRAM,
DDRSDRAM — newer and faster
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m\\\\\\\\\\\ \\\

ROM (Read Only V\Frru)n

> RO

» Data M EB\HT! any order so
> &l he contents of ROM are fixe me o
>M

> ROM is typically used to store things that wi

permanentl

low level portions of an operating system.

» ROM also has a number of different variations

o PROM —programmable read only memory

o EPROM - erasable PROM (ultraviolet ight)

Programmable Read Only Memory (PROM)

» Empty of data when manufactured

» May be permanently programmed by the user

Erasable Programmable Read Only Memory (EPROM)

» Can be programmed, erased and reprogrammed
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» The EPROM chip has a small window on top allowing it to be erased by shining ultra-violet light
on it
> After reprogramming the window is covered to prevent new contents being erased » Access time

is around 45 — 90 nanoseconds

Cache Memory

» RAM is slow relative to CPU

» Cache memory is similar to RAM but much faster and used to store instructions or data that are

most frequen e
» L1 cache: wi “Aally 256 KB
» L2 cache: on the motherboard 512 —1024 KE
Factors Affecting i eed

» Clock rate of the
> B HEN

Main memory size
N ,
>

instruction set complexity

» Number of processing units

> Pipelining
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Chapter 4
Input Output Devices

Input/Output

> In computing, input/output, or I/O, refers to the communication between an information
processing system (such as a computer), and the outside world. Inputs are the signals or data sent
to the system, and outputs are the signals or data sent by the system to the outside.

» Input/Output (1/0) refers to the process of getting information into and out of the computer.

Input/Output Deyi
» Through inm luul devices, people prowi
receive resultsefrom i
» Most externaEeuBe capable of both ing
» Some devices are inherently input-only (als
called

> RegarMoﬂﬂ:BeEo!\&!is 1/0, read-onl
wlock or character devices. 7

Character Device

= One that inputs or outputs data in a strea
= Character devices can further be classified as serial or parallel.
v A serial device streams data as a series of bits, moving data one bit at a time. Examples
of serial devices include keyboards and MODEMs.
v A parallel device streams data in a small group of bits simultaneously. Usually the group
is a single eight-bit byte. Each group usually corresponds to a single character of data.

The most common parallel device is a printer.

Block Device

= Moves large blocks of data at once.
= This may be physically implemented as a serial or parallel stream of data, but the entire block

gets transferred as single packet of data.
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Input Devices

» Input devices are devices that bring information into a computer.
> Digitizing is the process of taking a visual image, or audio recording and converting it to a binary
form for the computer.

» Two categories of input hardware:

= Those that deal with original data.

= Those that handle previously stored data.

t pens, touch scree
o R ning devices (including

character readers/recognition, magn

Mﬂﬁﬁ!ﬁix&

microphones) o

scanners, digital cameras, and we

The Keyboard

v The keyboard is a mean of interacting with your computer.

v The most common type of keyboard is the QWERTY keyboard (so called because the top line of
lettersisqg, w, e, r, t,andy.

v Most of the keys on the keyboard are laid out like the keys on a typewriter.

<

But there are some special keys like Esc (Escape), Ctrl (Control), and Alt (Alternate).

v There are also some keys across the top of the keyboard labeled F1, F2, F3, and so forth. Th

are called the function keys, and the exact role they play depends on which program you hap g'ﬂ
~—Z

to be using at the moment.

v Most keyboards also have a numeric keypad &. Navigation keys.

Computer Science XI [Page # 32]

“vﬁ:ﬁ




Moo~ MASTER COACHING CENTER T

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] r

) / ),
| keys J keypad

The Mouse

v The mouse translates movement on the desktop into digital information.

v This information is converted into movement of the cursor on the screen.
v A mouse hﬂn I “buttons which can be clicked to help the user to select what functions

they wish t
o

v The button on the left is called the primary ( s called

the secondarEﬂnﬂuse button.
v" Many mice h
M 0 B E HEN

Tracker ball

v" The tracker ball is essentially an upside down mouse.
v" Instead of maving the mouse on the table top, the ball is rotated.

v This achieves the same result as using a mouse but takes up far less room.

Touch sensitive pad

v These are most commonly found on laptop computers.

v A stylus or the user*s finger is pressed gently onto the pad, and as it is moved the cursor-mo

on the screen.
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Joystick

v These are most commonly used to interact with computer games, although they are also used
in other circumstances (e.g. on hospital scanners).

v" Like the tracker ball, the movement of the joystick moves the cursor on the screen.

Light pen

v’ Light pens are usually used with specialist design software.

v The light pen works by being touched against the screen.

v' As the pen ﬂv“ri;“e screen, the cursor moves.

Touch screen

v" The touch scFernaRcial type of screen wvithic JS

v Selecti j hing the screen.ll .*
| |
4 Thesem ﬁ !’ jbanks, build i ho are
. HEE d
not used to using a keyboard can interact wit L€
Scanni ices / Read
v/ The most common types of reader used inclide optical
character readers/recognition, magnetic inky character nition, and “optical mark

readers/recognition).

Magnetic strip readers

v The most common magnetic tape readers are those used at electronic points of sale (EPOS).

v' These _read* the personal data stored on the magnetic strip of a credit or debit card.
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Barcode readers

v’ Barcodes are used in shops, libraries, luggage handling, and stock control.

v The lines on a barcode represent numbers, and can be scanned very quickly using a laser

3 “ 78083”218169|
Optical chari{ﬂig“/recognition

v’ Optical character recognition is a method ’ ¢
v It requi f ﬂ ﬂoftware to convert fth s an ASCII
(Americ Code for Informatic - i n Lilse similar
apedyleiitersandyn (e.g. Sand 5,(B

are ]zlels/reconltlo
v They are used by banks to identify the Ba

where their account is held, and the custa

scanner.

Optical mark readers/recognition

v" Optical mark recognition sense marks made on specially designed forms (e.g. multiple choi€ i

answer sheets, lottery cards). ~—72

v" OMR is a very cheap, easy and quick to handle system of inputting data, but if a user makes
a mistake they are difficult to correct.
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Punched cards
v Punched carf Bwere used by the fir
v" They are seldom used today except for clock ar(ﬂ sofistafts and ends

HEN

capture devices

The most common use of sound Capture dev, € C iCé ill).n oftware
and microphones.
v" Voice recognition software _remembers® the

text that appears on screen.

Terminals

v' EPOS (Electronic Point of Sale) and EFTPOS (Electronic Fund Transfer at Point Of Sale)
terminals are connected, via secure Internet connections, to the computers of the main banks and
credit card companies.

v EPOS and EFTPOS allow a retailer to transfer the cost of what they have sold to a customerfr

the customer's credit card or bank account to their own bank account.

v’ This is much faster than accepting payment by cheque, and more secure than accepting payment
in cash.
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Digital imaging devices

v These include video digitisers, scanners, digital cameras, and web cams.
Video Digitisers

v The video digitiser is a combination of hardware and dedicated software that converts an
analogue signal into a digital signal.
v This is the basis of most set top boxes that give access to digital television on standard

television sets.

v Ttcan a%f“capture‘ still images from video.

Scanners

v T raﬁ/Elh' l<t or image into
HEN

v The user can then decide wh they wan A s€anned.

\j - o]

74

Digital cameras

v’ Digital cameras convert the analogue image seen through the camera‘s lense into a digital
signal that can be stored.
v/ Each picture is split up into millions of tiny squares (or pixels), each of which is a differ

colour.

v’ Each pixel is stored as a _bit of digital information.
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Web cams

v Web cameras (web cams for short) are small digital cameras which are attached to computers
so that still and motion digital images can be _captured® and used.

v They are often used in conjunction with the Internet so that people can videoconference.
Output Devices

» Anoutput device is any piece of computer hardware equipment used to communicate the results
of data processing carried out by an information processing system (such as a computer) to the
outside world.

» There are aﬂ rI>Nvices, which produce data in different forms, which includes audio,
video or hard copy.

| | ..
> Examples oanf“nes: Ef B _

» Screen (Monitor)

MORE
¢ EEN
&, ° Speaker & Headphone ?

» The two output devices ~more
are the printer and the computer screen.

» The printer produces a hard copy of your output, and the computer

screen produces a soft copy of your output.

Monitor

» A monitor or display (also called screen or visual display unit) is an electronic visual display
for computers.
» There are two types of computer monitors available, namely CRT and flat panel.

» The display device in modern monitors is typically a thin film transistor liquid crystal disp

(TFT-LCD) thin panel, while older monitors use a cathode ray tube about as deep as the screen

size.
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> All monitors rely in a video card, which is located on the motherboard to display the information.

It is the video card, which processes the data into images, which is eventually displayed on the
monitor.

> Video cards are also called video display adapters, and graphics cards. Many video cards contain
separate processors and dedicated video memory for generating complex graphics quickly
without burdening the CPU.

CRT Monitor

» The traditional output device of a personal computer has been the CRT (Cathode Ray Tube)

monitor.
> Just like a S n older one, anyway ains a la athode ray

tube that uses an electron beam of varying s

phosphorescf ﬂ‘ﬂ/he inside of the scregn

» CRT monitofS a and use more electri ‘o
prefeMUBaET!!s

for fa i.l -anging graphics.

>

> Pixels (short for picture elements) are the s

screen.

» The spacing of the screen‘s tiny phosphor dots is called the dot pitch (dp), typically .28 or .26

(measured in millimeters). A screen with a smaller dot pitch produces sharper images.

~——1]

CRT monitor
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Flat Panel Monitor

> A flat panel display usually uses an LCD (Liquid Crystal Display) screen to display output from
the computer.

» The LCD consists of several thin layers that polarize the light passing through them.

» The polarization of one layer, containing long thin molecules called liquid crystals, can be
controlled electronically at each pixel, blocking varying amounts of the light to make a pixel
lighter or darker.

» Other types of flat panel technology exist (such as plasma displays) but LCDs are most
commonly used in computers, especially laptops.

> Older LC ¢ui/ruponse times and low contrast, but active matrix LCD screens have a
transparent istor (TFT) controlling,gach.pi ast.and Viewi

angle are mu
> Flat panel di U uch lighter and less

less power.

> They Mmﬂﬁf;‘r‘ than CRTs
seem |swimetie future.

with CRTSs, the display siz t pane

Many &

Flat panel display (LCD)
Video Display Adapter:

> Today, most systems are sold with a display adapter that connects to a PCI "local bus", supports

some Windows accelerator, and provides SVGA resolutions.(The "local bus" means that the C
can send data to the card at high speed.)
» The video display adapter is also called the video card or graphics card. It is an expansion card

that creates a circuit pathway so that data can travel from the main board to the monitor.
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> Elements of the Video Display Adapter:

Resolution: Resolution refers to the number of dots on the screen or pixels. It is expressed as a pair
of numbers that give the number of dots on a line (horizontal) and the number of lines (vertical).

Four resolutions commonly used today.

v’ 640x480 PIXELS (VGA) (images are larger)
v 800x600 PIXELS (SVGA)

v’ 1024x768 PIXELS (SVGA)

v 1280x10“0LISN/GA)(images are smalle

come with a .2 This is the standardffo 2 dot pitch

is more than .28. The smaller the dot pitch the

Color EM arﬂ/E I\J/'ieo adapter limi iSplay at each

resolution. If you want to do reaII high quali emory.
ia applications wit tion graphic r“.atﬁaﬁ MB
)
||

o 4 bits - 16 colors (original VGA) (256K of
o 8 bits - 256 colors (SVGA) (good for business a

bits - 32 thousand colors (multi-media and desktop publishing) o 24 bits - 16

Million (Truecolor) (high-end production and desktop publishing and virtual

environments)More video RAM required.

Refresh Rate: The Refresh Rate determines the speed that the display uses to paint the dots on the
screen. The refresh rate requirement of a typical monitor is 70Hz. Simply speaking, refresh rate
relates to the number of times a screen is redrawn. In many of the popular Internet browsers y
will notice a refresh option or reload. This tells the computer to redraw the screen.
Accelerator: With the invention of the graphics accelerator chip on the video card,Ee_chp
adapter can draw lines and boxes, scroll text, rotate graphics, make background fills, and also use
and manage a mouse pointer, and other pointing devices. Application programs can now send
requests and with the help of a Windows Driver routine, the adapter can calculate the bits without

the help of the CPU, making the procedure faster.
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Printer & Plotter

Printer

» In computing, a printer is a peripheral which produces a text or graphics of documents stored in
electronic form, usually on physical print media such as paper or transparencies.

> Printer takes processed data from the computer to generate a hard copy of the data

» Many printers are primarily used as local peripherals, and are attached by a printer cable or, in
most new printers, a USB cable to a computer which serves as a document source.

» Some printers, c only known as network printers, have built-in network interfaces, typically

wireless or t , and can serve as a ha i ] fwork.

> In addition, a few modern printers can direg 3
cards, or to re devices such as : : inters are
combined wianrR:)r fax machines in asi peln TUWICtiOM @S photocopiers.

» There are three main types of computer printe ink | 2 rp[i and _dot matrix.
Each M ﬂtﬂyf L!e' !different techpo . |

HENE
w

» The most common type of printer for home syste

> These printers form the image on the page byl spra i int head.

» The printer needs several colors of ink (cyan, ma qa et aKE"EoIoT images.
Some photo-quality ink jet printers have more colors of ink.

> Ink jet printers are inexpensive, but the cost of consumables (ink cartridges and special paper)

makes them costly to operate in the long run for many purposes.

Laser Printer

> A laser printer produces good quality images by the same technology that photocopiers use.
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» A drum coated with photosensitive material is charged, then an image is written onto it by a
laser (or LEDs) which makes those areas lose the charge. The drum then rolls through toner
(tiny plastic particles of pigment) that is attracted to the charged areas of the drum. The toner is
then deposited onto the paper, and then fused into the paper with heat.

» Most laser printers are monochrome (one color only, usually black), but more expensive laser
printers with multiple color toner cartridges can produce color output.

> Laser printers are faster than ink jet printers. Their speed is rated in pages per minute (ppm).

» Laser printers are more expensive than ink jets, but they are cheaper to run in the long term if
you just need good quality black & white pages.

» One of the lmlaueristics of laser printers is their resolution -- how many dots per inch
(dpi) the ! available resolutigns range from ow end to 13200 dpi

at the high ro n

Dot matrix printer

» Dot matrix printers use small electromagnetically activated pins in the print head, and an inked
ribbon, to produce images by impact.

» The pin sizes range from 9-24.

» The printhead hits the ink ribbon with one of its many pins causing it to form a letter number or
character.

» With the pins hitting the ribbon this printer becomes quite loud.

> These printers are slow and noisy, and are not commonly used for personal computers anymaoge: -

(but they can print multi-layer forms, which neither ink jet nor laser printers can).
» The ppm (page per minute ranges from 1 to 3 but in new changes in technology its is becoming
more and more used in offices today and also can print 3 - 6 ppm plus it is much more quiter. T
» The drawback in most dot matrix printers is the on-roll paper which has a track which feeds it
through the printer.
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» Also in most new dot matrix printers there is a paper feed which allows most forms of paper.

Line printer

» The line prﬂr&lc“of high speed impact
time.

» They are mo ociated with the early days use.

> Print speeds @rﬁzoo lines-per-minutg ( eS.peisminute) were

common.

printer in which one line of type is printed at a

Classification of Printers:

> Printers are also classified by the following characteristics:
= Quality Of Type: The output produced by printers is said to be either letter quality (as good

as a typewriter), near letter quality, or draft quality. Only daisy-wheel, ink-jet, and laser
printers produce letter-quality type. Some dot-matrix printers claim letter-quality print, buf?

you look closely, you can see the difference. ~=>Z

= Speed: Measured in characters per second (cps) or pages per minute (ppm), the speed of
printers varies widely. Dot-matrix printers can print up to 500 cps, and laser printers range
from about 4 to 20 text pages per minute.
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= Impact or Non-Impact: Impact printers include all printers that work by striking an ink

ribbon. Dot-matrix and line printers are impact printers. Non-impact printers include laser
printers and ink-jet printers. The important difference between impact and non-impact

printers is that impact printers are much noisier.
= Graphics: Some printers (daisy-wheel and line printers) can print only text. Other printers

can print both text and graphics.
= Fonts : Some printers, notably dot-matrix printers, are limited to one or a few fonts. In

contrast, laser and ink-jet printers are capable of printing an almost unlimited variety of fonts.

JOIN
FOR
MORE!"!
N~
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Plotter

YV V VYV V

Y Vv

>

Speaker & Headnﬁru n

Plotters, like printers, create a hard copy rendition of a digitally rendered design.
The design is sent to a plotter through a graphics card and the image is created using a pen.

In simple words, plotters basically draw an image using a series of straight lines.

This computer output device is used with engineering applications. Projector

It is a hardware device, with which an image like a computer screen is projected onto a flat screen.

Image data is sent to the video card, by the computer which is then translated into a video image

and sent to th jector.
A projectorJuI In meetings or to

image to be shown, with which the display isav@tla

HENE
» _Computer speaker, or multj ja,speake i cted to a
co s sound car i sound @ .

>

>

>
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Audio data generated by the computer is se
slot.

The card translates the data into audio signg
headphones.

They often have a low-power internal amplifier.

The standard audio connection is a 3.5 mm (approximately 1/8 inch) stereo jack plug often color
coded lime green (following the PC 99 standard) for computer sound cards.

There are also USB speakers which are powered from the 5 volts at 500 milliamps provided by
the USB port, allowing about 2.5 watts of output power.

Cl
Computer speakers range widely in quality and in price E‘gﬁq .
Some computer displays have rather basic speakers built-in. Laptops come With\l‘r'it'eﬁa d{{ﬁﬂ’

speakers.
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Headphone

» Headphones are a pair of small loudspeakers, or less commonly a single speaker, held close to
a user's ears and connected to a signal source such as an audio amplifier, radio, CD player or
portable Medja Player

» They are al a“
» The in-ear versions are known as earphonesfo

> In the conte Iec@mmunication, the te
headphone a ne used for two-wa

g T

Connecting Hardware to the computer:

» Hardware needs access through some general input/output connection.

v Port: The pathway for data to go into and out of the computer from external devices such as

B3

E L
) ) N '-t-'a.-.,: 1’.‘:
» There are many standard ports as well as custom electronic ports designed for special purposes IEI-‘.E:-"EL'

keyboards.

» Ports follow standards that define their use.
o SCSI, USB: Multiple peripheral devices (chain). o RS-232, IDE: Individual

peripheral devices.
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» Hardware needs software on the computer that can service the device.

v Device driver: Software addition to the operating system that will allow the computer to

communicate with a particular device.
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Chapter 5
Storage Devices

Storage Devices

» Storage or memory device refers to computer component and recording media that retain digital
data. Data storage is one of the core functions and fundamental components of computers.

» Storage devices hold information, when computer is off. These devices are also called secondary
storage devices.

» Two processes / functions are performed on these devices:
Writing data ding data

» They operd”il“ling cabinet.
» The information is stored on these devices afe

> The informfrﬂrn as simple as data,jo
enhance your'work. o3 -

> Exa epolevicesy I|de the hard dFi & i i drives,
- IAORE T

at will

» Common Basic Technologies for Storing Binary Information:

o Electronic / Solid-state
o Magnetic

o Optical
» Electronic Technology o Most expensive of the three forms for storing binary information.

o A flip-flop circuit has either one electronic status or the other. It is said to flip-flop fr
one to the other. CR
o Electronic circuits come in two forms: — 7 | .f o

=  Permanent ==

= Non-permanent
» Magnetic Technology

« Two parts to most of the magnetic forms of information storage:

— The medium that stores the magnetic information.
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« Example: Floppy disk. Tiny spots on the disk are magnetized to represent
Os and 1s.

— The device that can —readl that information from the medium.
» The drive spins the disk.
It has a magnetic sensing arm that moves over the disk.
+ Performs nondestructive reading.

» Optical Technology

» Uses lasers to —readl the binary information from the medium, usually a disc.

— illi tiny holes are —burnedl into the surface of the disc.
J re interpreted as 1s. The absences of holes are interpreted as 0s.

Four Most Import teristics Of StoragelD
e Speedian time
ol "n
« Cost/ emovable'v rsis non-remova |hlﬁ
n E || | |

«  Type of access

Type of Access i nl
= Sequential - The accessing of pieces of info on Wi i w fter the

other; therefore the time to access a partictlarpiece.of. ati poRhICh piece

of information was last accessed. Such characteristic is typical of off-line storage.

= Random Access - Any location in storage can be accessed at any moment in approximately
the same amount of time. Such characteristic is well suited for primary and secondary storage.
Most semiconductor memories and disk drives provide random access.

Storage System Characteristics

> Can be internal, external, or remote

» Are nonvolatile

» Usually use random access; can be sequential

Computer Science XI [Page # 50]




/MEO MASTER COACHING CENTER TEEE!

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] r

» Logical file representation: The user‘s view of the way data is stored o File: something stored
on a storage medium, such as a program, document, or image o Filename: name given to a
file by the user o Folder: named place on a storage medium into which files can be stored

» Physical file representation: The actual physical way the data is stored on the storage media
as viewed by the computer

» With magnetic media, such as floppy discs, data Is stored magnetically o The data (Os and
1s) is represented using different magnetic alignments

» Optical media (such as CDs and DVDs) store data optically using laser beams o Data can be

permanently burned on the disc o Rewritable optical media can be erased and rewritten

» Some stora bine magnetic and optica ers like fla ory

represent data using electrons

EC”D ﬂ is

usually assigned

3 .,|
D ef@ isn
e h L

drive).

The letter C is
usually
assigned to
the first hard

drive.
in this example,

would be used
for any other
storage devices
attached to the
PC, such as via
these FireWire
and USB ports.

Magnetic Storage Devices
« Magnetic disks: Record data using magnetic spots on disks made of flexible plastic or rigid m

— Most widely used storage medium on today‘s computers (hard drives)

— Disks are divided into tracks, sectors, and clusters
— Data written and read using read/write heads
« Common types

— Floppy disks (common removable storage medium in the past; not widely used today)
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— Hard disks (included on nearly all PCs today)

— Zip disks (high-capacity magnetic discs that are proprietary)

SECTORS
Each track is divided
into pie-shaped

groups of sectors.

FOR ., |/ |2
Flo Disk i
> Read Eoln!iilxes referred ta
EENE
» o« Mylar disk, made of flexible plasti mang
> Spi

> Takes .2 second to find data

> Low capacity, removable magnetic disk
» Typically 3 % floppy disk holds 1.44 MB
> Not widely used today

FLOPPY DISK FLOPPY DRIVE
(the actual disk is (this drive connects
- located inside the to the PC via a USB
Hard Disks hard plastic cover) cable)

» Primary storage device in a computer
» Hard drive: Storage system consisting of one or more metal magnetic discs permanenflyzz:
sealed with an access mechanism inside its drive

» Data is stored magnetically
> Use thicker, metallic platters for storage: Each platter has 2 sides
» Several platters, with information recorded magnetically on both surfaces (usually) > Data

organization:
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o Disks must be formatted before use o Format

draws tracks on the disk o Tracks is divided into
sectors
= Amount of data a drive can read (e.g., 512 Bytes)

» Actuator moves head (end of arm,1/surface) over track (—seekl), select surface, wait for

sector rotate under head, then read or

write o —Cylinderl: all tracks under

heads

Spin betweenr,d, 15,000 RPM
Data foﬁ ) r less

>
>
» Drive capacity greater than 40 GB
>

Alominum platters
with magnetic
coating

Faster thFﬂ)“jiskette > HDDs ca
be:
o rnal: r r[ril‘ located ins
S VE nAected via a
HEN
FireWire port
Mlarge |

of data from one PC to another o Pocke

small and portable

Optical Disks

» Optical discs: store data optically (using laser beams) instead of magnetically

> Divided into tracks and sectors like magnetic discs but use a single grooved spiral track
» Can be read-only, recordable, or rewritable
» Permanent storage
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Two common types o CD o DVD

Conventional CD discs use infrared lasers

DVDs use red lasers

Pits and lands are used to represent 1s and 0s

>
>
>
» Burning: Recording data onto an optical disc
>
>

Pits can be molded into the disc surface or created by
changing the reflectivity of the disc

» The transition between a pit and a land represents a 1; no transition represents a 0
Compact Disc

» Optical form

» Most softhﬂstN:D

> Read using a laser

» From 650 M apacity

> Rotation speeds v

> Types '('l\'o Write once
Photo EEE

Digital Versatile Disc
> Digi ile Di Ital M@deo Disk (DVB
> Similar to CDs, but can store more data D

» Types o Read only: DVD-ROM o Write oncej L
RW; DVD-RAM

Other Types of Secondary Storage

Flash memory cards
» Widely used in notebook computers

» A small card containing flash memory chips and metal contacts to connect
the card to the device or reader that it is being used with o CompactFlash o
Secure Digital (SD) o Secure Digital High Capacity (SDHC) o MultiMedia
Card (MMC)
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> Read by flash memory card reader

Flash memory / USB
» Found in cameras and USB drives
» Combination of RAM and ROM

» Long term updateable storage

USB FLASH DRIVE WITH BACKPACK CLIP

» Flash memory drives: Consist of flash memory media and a reader in a single self-contained unit
» Typically portable drives that connect via a USB port

» Also called USB flash memory drives, thumb drives, jump drives

» Comeina Zde"la“arances Magnetic Tape
> External st
> Provides seq E
-Frnmon stored in sequence
g

= Slower than disks which provic
» Mag

Mﬂﬂg' 'a'e cartridges use
> Plasti etiZabte surface that St
» Most tapes e form @f cartridgefta

> Read from and written to via a tape drive

> Tape libraries contain multiple tape drives
Smart cards

» Credit cards with a chip

> Credit card-sized piece of plastic that contains some computer circuitry (processor, memory, and
storage)

Store small amount of data (about 64 KB or less)

Commonly used to store prepaid amounts of digital cash or personal information

Smart card readers are built into or attached to a PC, keyboard, vending machine, or other devi€ 1

Some smart cards store biometric data —= & T s

YV V. V V V

Can be used in conjunction with encryption and other security technologies

Solid-state disks
» Large amount of SDRAM
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» Use flash memory instead of spinning platters and magnetic technology

» Extremely fast & Volatile storage
» Require battery backups

Remote storage
» Using a storage device not directly a part of the PC being used
> Network storage: Accessible through a local network

» Online storage: Accessed via the Internet

RAID Jul
> RAID (red >u independent discs): Method of storing
that work to 0,da the job of a larger déiv |
of stored dat?\un increase fault tolera
e RRE
> P : you to logically di
separate areas, called partitio i
o one operdting syste

Increase efficiency (smaller drives ca

e hard drives

copies

> File system: Determines the cluster size, maximum drive size, and maximum file size o

FAT, FAT32, and NTFS
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Chapter 6

Computer Software

Computer software

» Computer software, or just software, is a collection of computer programs and related data that
provide the instructions for telling a computer what to do and how to do it.

> In other words software is a set of programs, procedures, algorithms and its documentation.

» Programs are quence/ set of instructions, usually written in high-level programming
languages J I

» Program software performs the function @

providing inFﬂrﬁ the computer harg

software.

Inm
k;—
Application

Operating System
] [

Hardware

=

Hardware

Types of software

> Practical computer systems divide software systems into three major classes:

®  System Software
®  Programming Software

" Application Software
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System software

» System software provides the basic functions for computer usage and helps run the computer
hardware and system.
» Itincludes a combination of the following:
= Device drivers
= QOperating systems
= Utilities

» System software is responsible for managing a variety of independent hardware components, so

that they can r harmoniously.
Its purpose the application softWa 3 @x details
P

of the particular computer being used, inclu@i
printers, dev displays and keyboz

such as memory and processor time in a safe nd‘a

N e
Device dri J
HENE
mputing, a device driver are dri er-level
computer programs to interact with a hardwate

> A driver typically communicates with the de cations
subsystem to which the hardware connects.

» When a calling program invokes a routine in the driver, the driver issues commands to the device.

» Once the device sends data back to the driver, the driver may invoke routines in the original
calling program.

> Drivers are hardware-dependent and operating-system-specific.

> Application: Because of the diversity of modern hardware and operating systems, drivers operate

in many different environments.

» Drivers may interface with:

= printers
= video adapters

= petwork cards
= sound cards

Computer Science XI [Page # 58]



http://en.wikipedia.org/wiki/System_software
http://en.wikipedia.org/wiki/System_software
http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Hardware
http://en.wikipedia.org/wiki/Hardware
http://en.wikipedia.org/wiki/Device_driver
http://en.wikipedia.org/wiki/Device_driver
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Software_utility
http://en.wikipedia.org/wiki/Software_utility
http://en.wikipedia.org/wiki/Application_software
http://en.wikipedia.org/wiki/Programmer
http://en.wikipedia.org/wiki/Programmer
http://en.wikipedia.org/wiki/Programmer
http://en.wikipedia.org/wiki/Communications_device
http://en.wikipedia.org/wiki/Communications_device
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Peripheral
http://en.wikipedia.org/wiki/Peripheral
http://en.wikipedia.org/wiki/Computer_bus
http://en.wikipedia.org/wiki/Computer_bus
http://en.wikipedia.org/wiki/Subroutine
http://en.wikipedia.org/wiki/Subroutine
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Hardware
http://en.wikipedia.org/wiki/Hardware
http://en.wikipedia.org/wiki/Interface_%28computer_science%29
http://en.wikipedia.org/wiki/Interface_%28computer_science%29
http://en.wikipedia.org/wiki/Computer_printer
http://en.wikipedia.org/wiki/Computer_printer
http://en.wikipedia.org/wiki/Video_card
http://en.wikipedia.org/wiki/Video_card
http://en.wikipedia.org/wiki/Network_interface_controller
http://en.wikipedia.org/wiki/Network_interface_controller
http://en.wikipedia.org/wiki/Sound_card
http://en.wikipedia.org/wiki/Sound_card

Moo~ MASTER COACHING CENTER T

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :

Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] r
= computer storage devices such as hard disk, CD-ROM and floppy disk buses (ATA,
SATA, SCSI)

= image scanners

= digital cameras

Operating system

» An operating system (OS) is a set of programs that manage computer hardware resources and

provide common services for application software.

The operat:ﬁarl e most important type of system software in a computer system.
» A user can ication program onfthe A , unless

the applicati is self booting.

» For hardwar uch as input and o
acts as an intermediary between application

» Opera n almost an ellular
phoneMﬂBnEtE! to superco
xamples of popular modern syste
>Mollo S:
Multi-user : Allows two or more usefs operating

systems permit hundreds or even thousa

= Single-user: Single-user operating systems, as opposed t0 a multi-user operating system,
are usable by a single user at a time.

= Multiprocessing : Supports running a program on more than one CPU.

= Multitasking : Allows more than one program to run concurrently.

= Single-tasking: When only a single program is allowed to run at a time, the system is
grouped under a single-tasking system.

= Multithreading : Allows different parts of a single program to run concurrently.

= Real time: Responds to input instantly. The main objective of real-time-eperati ':';' :_f '_ ;
systems is their quick and predictable response to events.
= Distributed: manages a group of independent computers and makes them appear to be

a single computer.
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= Embedded: Embedded operating systems are designed to be used in embedded computer

systems.

Operating System Functions

= Perform common computer hardware functions

= Provide a user interface

= Provide a degree of hardware independence
» Manage system memory

= Provide networking capability

= Contral ystem resources
= Ma

= Program Execution
= Hand ﬂutput Operations
= Information and Resource Protection

User InterM 0 n E EEN

unction of the operating syst llows ti ofmputer

= Com erf
« A particular user interface that require
perform basic activities
+ E.g., unix, DOS
= Graphical user interface (GUI)
« A user interface that uses pictures (icons) and menus displayed on the screen to send
commands to the computer system
« E.g. Windows, MAC OS

Popular Operating Systems

> Today, many computers use an operating system that has a graphical user interface (GUH.—7
Microsoft Windows XP is a widely used graphical operating system. DOS (Disk Operatlng
System) is an older but still widely used operating system that is text-based.
» Generally popular operating systems are:
=  Windows XP Professional Edition - A version used by many businesses on workstations.
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It has the ability to become a member of a corporate domain.
=  Windows XP Home Edition - A lower cost version of Windows XP which is for home use only

and should not be used at a business.

=  Windows 2000 - A better version of the Windows NT operating system which works well both at
home and as a workstation at a business. It includes technologies which allow hardware to be
automatically detected and other enhancements over Windows NT.

=  Windows ME - A upgraded version from windows 98 but it has been historically plagued with
programming errors which may be frustrating for home users.

= Windows 98 - This was produced in two main versions. The first Windows 98 version was plagued

with program the Windows 98 Second Edition which came out later was much better
with many errJ VGI"

=  Windows NT - A version of Windows made spgcifically Ter |-n I ntrol over
workstation caf n ﬂwelp network administ m

=  Windows 95 sion of Windows afté I
interface ns for progra

= MS- DOM}UHE[I[!DM Operating 1@ i
personal computers. It was the m ting S
dWMW&

a graphical user interface (GUI)

= Unix - It'is primary used to be a server rather thg
who does not understand the system.

= Linux - Linuxis similar to Unix in operation but it is free. It also should not be used by anyone who
does not understand the system and can be difficult to learn.

= Apple Macintosh - It has a good graphical interface so it is both stable (does not crash often) &

easy to learn. One drawback to this system is that it can only be run on Apple produced hardware.

Utility software

> Utility software is system software designed to help analyze, configure, optimize o@gi L

computer.
» A ssingle piece of utility software is usually called a utility or tool.
» Utility software usually focuses on how the computer infrastructure (including the computer

hardware, operating system, application software and data storage) operates..
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Utility software categories

« Anti-virus utilities scan for computer viruses.

- Backup utilities can make a copy of all information stored on a disk, and restore either the entire
disk (e.g. in an event of disk failure) or selected files (e.g. in an event of accidental deletion).

- Data compression utilities output a shorter stream or a smaller file when provided with a stream
or file.

- Disk checkers can scan the contents of a hard disk to find files or areas that are corrupted in

some way

« Disk cleaner figdafikes that are unnecessary to computer operation, or take up considerable
amounts ofJn IH

« Disk compression utilities can transparently ®CQMpre ﬁ;l ntents foffa disk,
increasing thEaﬂriE the disk. u

- Disk defragme

locati i (llld';nove the frag ation ici
. Diskm dividual drive i iple logi 8S peae I whn file

. LN
system which can be mounted ang ‘ , :
I . C " | .
. i utilities output ‘ a ) rhat of files.
«  File managers provide a convenient method : rlia s, such

as deleting, renaming, cataloging, moving, co i i w data sets.

«  Cryptographic utilities encrypt and decrypt Streams-ane iles
«  Network utilities analyze the computer's network connectivity, configure network settings,

check data transfer or log events.
+  Registry cleaners clean and optimize the Windows registry by removing old registry keys that
are no longer in use.

+  Screensavers were desired to prevent phosphor burn-in on CRT and plasma computer monitors

use.

Contemporary screensavers are used primarily for entertainment or security.
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Programming Software

» Programming software usually provides tools to assist a programmer in writing computer

programs, and software using different programming languages in a more convenient way.

Programming Languages

» Programming languages bridge the gap between human thought processes and computer binary
circuitry.

» Programming language makes it possible to talk to the computers and ask the computer to

perform specific work.

» Programmin ﬂt oduces programs which are executed by CPU, and then CPU instructs
all the othe uters to perform wer i

» Each progra age has its own voc
» Programmer ’F 3 anguages to constr

computer to perform.

> PopulM ' ' '
n HEN
\ = Java ?
asic

= C++

» Computers only understand programs in the
language of 0°s and 1°s.

> Itis difficult to write program in machine language so what is the solution to this dilemma? The
answer is in what are called high-level languages i.e. Computer programming languages that look
like natural language.

» All programs written in high level language must be translated before their instructions execution.

» Computer languages can be grouped according to which translation process is used to conv;

the instructions into binary code:

« Assemblers
* Interpreters

« Compilers
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Application programs

I

High-level languages
Machine-independent High-level languages

___________________ [_-________________

Machine-specific Low-level languages
Assembly langunge

|

Machine language

=4

1] ==
R |
» To see how this was accomplished, let‘s investi

. F on - Machine Language ‘ : were

de structions written i
i

1 tlrell language ¢

=Assembly Langua & 3 ade up

of instructions written nics
+ Third Generation - P eoplariented

» Fourth Generation - Non-Procedural Languages o Programming-like systems aimed at

simplifying the programmer‘s task of imparting instructions to a computer.
o Many are associated with specific application packages.
v Query Languages:
v Report Writers:
v Application Generators: ELE{‘*'JE
« Fifth Generation - Natural Languages o Object-Oriented Languages: A Iaggiag/e? t ﬁtq .

expresses a computer problem as a series of objects a system contains, the behavi

of those objects, and how the objects interact with each other.

Assembler:
» A program used to translate Assembly language programs.
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» Produces one line of binary code per original program statement.

— The entire program is assembled before the program is sent to the computer for execution.

Source Object
Assembler Linker
Program

o e

Executable
Code

‘ Loader

Compiler J 0 I N
binary form frﬁﬂject code).
» The most ¢ on for wanting to ansir

program.

Computer
P program

Step 2: Execute program

Machine
language

program d

Program
execution

Interpreter

» In computer science, an interpreter normally means a computer program that executes, i.e.
performs, instructions written in a programming language.

» translates one program statement at a time into machine code

— An instruction is fetched from the original source code.
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— The Interpreter checks the single instruction for errors. (If an error is found,

translation and execution ceases. Otherwise...) — The instruction is translated into
binary code.
— The binary coded instruction is executed.

— The fetch and execute process repeats for the entire program

Pro - Machine i
5 Interpreter language —— | ==
statement - —y—
statement ; I
!=—e_

Statement
l 0 I N execution
M 0 R E EEN
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High-level programming language

» A programming language such as C, FORTRAN, or Basic that enables a programmer to write
programs that are more or less independent of a particular type of computer.

» Such languages are considered high-level because they are closer to human languages and further
from machine languages.

» The main advantage of high-level languages over low-level languages is that they are easier to
read, write, and maintain.

» The first high-level programming languages were designed in the 1950s.

> Now there ar ifferent languages, including BASIC, COBOL, C, C++, FORTRAN,
LISP, Past II

» Ultimately, programs written in a high-level fang ust : i  language

by a compilefer ter.

== Machine language f=—"

Execution models
There are three models of execution for modern high-level languages:

Interpreted

> Interpreted languages are read and then executed directly, with no compilation stage.
> A program called an interpreter reads each program line following the program flow, converts it

to machine code, and executes it; the machine code is then discarded, to be interpreted anew if
the line is executed again.
Compiled
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» Compiled languages are transformed into an executable form before running. There are two types

of compilation:

= Machine code generation: Some compilers compile source code directly into machine code.
This is the original mode of compilation, and languages that are directly and completely
transformed to machine-native code in this way may be called "truly compiled™” languages.

= Intermediate representations: When a language is compiled to an intermediate
representation, that representation can be optimized or saved for later execution without the
need to re-read the source file. When the intermediate representation is saved, it is often

represented as byte code. The intermediate representation must then be interpreted or further

compiled '

. Transliﬁlru\ge may be translated a_lower-leve %) r ing fanglage for
which naﬁeﬁcﬁmpilers are already Wi all m rwg ageisa
common ch translators

er to human langu

> Generally this refers to either machine code ¢

and the resulting code runs directly on the pr@
» A program written in a low-level language can be made to run very fast, and with a very small
memory footprint; an equivalent program in a high-level language will be more heavyweight.
» Lowe-level programming languages are sometimes divided into two categories:
= first generation (machine code)

= second generation (Assembly Language)
» Machine code: Machine code is the only language a microprocessor can process directl

without a previous transformation.

» Assembly language: Assembly language is the most basic programming language available for
any processor. With assembly language, a programmer works only with operations implemented
directly on the physical CPU. Assembly languages are low- level languages which are translated

into machine code by an assembler. Each assembly language instruction corresponds to one

Computer Science XI [Page # 68]



http://en.wikipedia.org/wiki/Compiled_language
http://en.wikipedia.org/wiki/Compiled_language
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Byte_code
http://en.wikipedia.org/wiki/C_%28programming_language%29
http://en.wikipedia.org/wiki/C_%28programming_language%29
http://www.webopedia.com/TERM/H/hardware.html
http://www.webopedia.com/TERM/H/hardware.html
http://www.webopedia.com/TERM/H/high_level_language.html
http://www.webopedia.com/TERM/H/high_level_language.html
http://www.webopedia.com/TERM/H/high_level_language.html
http://www.webopedia.com/TERM/L/language.html
http://www.webopedia.com/TERM/L/language.html
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Assembly_language
http://en.wikipedia.org/wiki/Assembly_language
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Machine_code

Moo~ MASTER COACHING CENTER T

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] r

machine language instruction, but assembly language is easier notation for the programmer to

use than machine code.

High Level Language Vs Low Level Language:

» A high level language is a language for programming computers which does not require detailed
knowledge of a specific computer, as a low-level language does.
> High-level languages do not have to be written for a particular computer, but must be compiled

for the computer they will work with.

> High-levelJnelﬁloser to human language than low-level languages.
» On the oth level language is :

machine lan

> Machine lan e lowest level, becs

computer un erstands.

Applicati
HENE
> o Application software, also k appli
M&

> Examples include enterprise software, acco

media players.

> ltis abroad category, and encompasses softwa
This category includes:

= Business software
= Databases
= Educational software
= Mathematical software
= Spreadsheets
= Telecommunications (i.e., the Internet and everything that flows on it)

= Video games

= Word processing
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Word Processing

» Word processing was one of the earliest applications for the personal computer in office
productivity.

» Microsoft Word is the most widely used word processing software.

» Word processing software is widely used for:

= writing documents such as letters, memos, reports, books, articles, notes and faxes

= creating email messages
. pro i/u and minutes of meetings
= Generati S, statements, refefra

> A key adv ﬂo ord processing sof

documents.
» Word processing software is used because fits 8ds
of fonts and 10

(]
dwu:h as spelling a
> ts.easy to make changes to exisii ocumg i
M w i |
slight differences, Tor instance a*mail merge A z& rs with
m s B

just the customer details changed.

> Industry-standard word processing softwarespackages include Microsoft Word and Corel
WordPerfect.
Features of a word processing package

»  Professional word processing packages are capable of performing many complicated tasks. Here

is a list of some of the features you would expect to find:

= editing facilities with auto text

= spelling and grammar checkers

= cut and paste — text/graphics can be rearranged within the same document or between a

number of documents

= page formatting — layouts, margins, pagination
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= character formatting — e.g. bold, underline, italics, etc

text alignment — e.g. justified centre, left right, full

&} Home Photography Newsletter (Read-Only) - Microsoft Word [-[5]

n Centerlng _Vertlcallhorlzontal ‘Bl Edt Vew Iwet Fomat Took Table Window Hep
Dﬁﬂd‘ﬁ =1V %\%0 (Rl Q

=] @ % 4 of 24- Cliboard v x

|| [Bireen] [deaa]

Click an item to paste:

il

= automatic page numbering

= search and replace

Home Fhoioofﬁ?g?

- Decambert, znnm

= headers and footers

Break ((
e photogrghers have: xvmzly of With some digitak camens; you rnsfr
H oup

" Macros :

« g «
« J
. Ty by ieting the compact dISC that uses the
1 o
: ColorScannerf| S oo b
: 1
¥ A color scarmer is & light-sensing device thit-
n t bl - Teads: printed tet and gaphics wd then 1
a : e @ . .
G < sthough,; v
- oo Office Clippoard o Edltménunv
: 9
. waterl na ! S
i

= some publishing
capa

Microsoft Word

> MlchCncn/E 'sl \'ord processo ’ .
NS al ie Word

The current versions are Mlcr
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Spreadsheet

» A spreadsheet is a computer application that simulates a paper accounting worksheet.

» Spreadsheet software is probably the second-most used software application on a computer
behind word processing.

» Spreadsheets allow a user to quickly calculate numerical data, perform _what if* scenarios,
represent data with charts and extract and print data quickly.

» Spreadsheets can be used to organise and analyse data, create documents and reports, provide
data for mail merges and tables, and create charts.

> In fact they r any numerical or text/graphic based documents.

> |t dlsplastnlNusually in a two-di oJic: g ofrews and
columns. .I

» Each cell co[ ﬂﬁl numeric text, numeric a

» Aformulad he content of that cell |s t& ntmmf any other
||
up

cell ( ach time any €e
- o SORET Do
the entire sheet automatically
> EX et

Features of a spreadsheet package
> All spreadsheets have the same overall features:
= formulas to perform varying grades of mathematics

= editing facilities with auto text

= cut and paste — text/graphics can be rearranged within the same document or between a

number of documents

= page formatting, e.g. columns, margins and page breaks

= character styling, e.g. bold, underline and italics
= text alignment, i.e. justified, centre, left, right and full

= centring — vertical/horizontal
= automatic page numbering
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= search and replace ?3:“ {;& jw;'mm, W‘ ——
= Selling-checker/grammar o At T T

Resources Freshman Resources

checker/thesaurus

Freshman _Sophomore _ Junior Senio Tota
Franclal A ¥ 600500 § B335 50 ¥ 6500 § 5064 EE ¥ 552 a5 - —
Job 1,526.00 1,616.50 1,713.49 1,816.30 6,671.29 e
Parents 280000 275600 292136 309664  11.374.00 é P
Savings 1,100.00 1,166.00 1,236 96 1,310.12 4,812.08

Tot

otal § 10,250.00_§ 10855.00 § 11,516.90 § 12.207.91 §44,839.81

© loNonswn -

= headers/footers Expenses Freshman Expenses
10 Freshman __Sophomore JSunioi Senior Total
|11 CIMh | $ 540!]0 $ 572 40§ EDE 74 $ 54315 § 236229
13 Mintlltnn I 355!]0 375 ED 39& 38 A22 EI 156299
= sorting facilities e e 8 e e et
5
19 by
- - 2 &
= creating charts to visually represent i s & -
_‘i{”\gﬂﬁ@“" - Coll... [BE 1:28PM

data

= exporting and importing data easily to database products

= styles

Microsoft Excel F 0 n
> Micr commercia
Micr E!/ ws and Mac

Excel forms part of Microsoft

in November 1987.

Software Package

» A software suite, or collection of related application or utility software

» Multiple software programs that work together (or performs similar functions) and is bundled
and sold together as a software package.

> For example, Microsoft Office includes many software programs that may be used in the offi

such as Microsoft Excel, Microsoft Word and Microsoft Access.
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Microsoft Office

» Microsoft Office is a non-free commercial office suite of inter-related desktop applications,
introduced by Microsoft in 1989.
» Over the years, Office applications have grown substantially closer with shared features such as
a common spell checker.
» Microsoft Office Professional Edition 2007 includes:
= Word 2007 (word processing)

= Excel 2007 (spreadsheets)

" Povdﬂ I)Npresentation graphics)

= Access 2007 (relational database)

" OutIcF ﬂ?ﬂhail and personal infor

= Publisher 2007 (desktop publishing). ‘.#I
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Chapter 7

Data Representation

Data Representation

» Data Representation refers to the methods used internally to represent information stored in a
compulter.

» Computers store lots of different types of information:

=  Numbers

= Text
. GraJtu INvarieties (image, vigeomanimatie ound
» However, ALL types of information stored ina : 1 ewjmm simple
format: a seq and 1's.
il .

» Computers u odes to represent al thejf

Ak

Bits g ?

> A bitis a binary digit, the smallest incrementfo

Memory S

> A bit can hold only one of two values: 0 or 1} cOnesper ing to the- or on
respectively.

> Because bits are so small, you rarely work with information one bit at a time. Bits are usually
assembled into a group.

Nibbles

> A nibble is a collection of four bits. It takes four bits to represent a single BCD (binary coded
decimal) or hexadecimal digit.

values0123456789ABCD E and F are represented with four bits » BCD uses ten
different digits (0 1 234 56 7 8 9) and requires four bits.
> In fact any sixteen distinct values can be represented with a nibble but hexadecimal and BCD

digits are the primary items we can represent with a single nibble.
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Bytes

> A byte consists of eight bits and is the smallest addressable datum (data item) on the 80x86
microprocessor.

» The bits in a byte are normally numbered from zero to seven using the convention shown below:

T 64 3 2 1 0

> Bit 0 is the low order bit or least significant bit. Bit 7 is the high order bit or most significant bit

of the byte.
> Note that aJe“l:“uns exactly two nibk

HEENE

word is a group of 16 bits.
> We' its i rd ing fro

below:

15 14 13 12 11 10

> Notice that a word contains exactly two bytes. Bits 0 through 7 form the low order byte, bits 8
through 15 form the high order byte:

121413121110 9 8 7 6 5 4 3 2 1 0

HEEENEEE

H.O_Byte L.O. Byte

Computer Storage Units:

» Computer Storage and memory is often measured in following units:
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Unit Equivalent

1 kilobyte (KB) 1,024 bytes

1 megabyte (MB) 1,048,576 bytes or 1,024 KB

1 gigabyte (GB)  1,073,741,824 bytes or 1,024 MB

1 terabyte (TB) 1,099,511,627,776 bytes or 1,024 GB

1 petabyte (PB) 1,125,899,906,842,624 bytes or 1,024 GB
Codes for Datamm
> Following code ally used for data ré
Binary Coded Decm
= Basically, BCD is just a representation of a sihglglh

. OvervM u RE 'T'ers 0 to 9 and {the ¢Bhe S ade:
- =

Ll BCD-

0001

2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001

= Although BCD is not suitable for general purpose arithmetic, it is useful in some embedded
applications.
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= |n 1964, BCD was extended to an 8-bit code, Extended Binary-Coded Decimal Interchange Code
(EBCDIC).

= EBCDIC was one of the first widely-used computer codes that supported upper and lowercase
alphabetic characters, in addition to special characters, such as punctuation and control

characters..

ASCII Codes:
= Most computers use ASCII (American Standard Code for Information Interchange) codes to

represent text, which makes it possible to transfer data from one computer to another.

= Textcanber egh easily by assigning a unique numeric value for each symbol used in the
e TOTN
on astandarcFﬂaRplus a few extra), an@ as . : : g between 0
and 127.
= InAS SA" 'isge6, "a" is 97,
. WhenM”aﬁE"‘ ]Gr[ext", itis sto -
HENE

= The code value for any character can be conve

ASCII characters can be converted to a string
= ASCII includes definitions for 128 characters=88=are=non=printing=control=characters & 95 are

printable characters, including the space, which is considered an invisible graphic.

Unicode

* Many of today‘s systems embrace Unicode, a 16-bit system that can encode the characters of
every language in the world.

 The Java programming language and some operating systems now use Unicode as their defaylt:s=4

character code.
» The Unicode codespace is divided into six parts. The first part is for Western alphabet codes,

including English, Greek, and Russian.
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Chapter 8: Data Communication
Data communication

» Data communication refers to the transmission of the digital signals over a communication
channel between the sender and receiver computers. Communication is possible only with wired
and wireless connectivity of the computers with each other.

» More specifically data communication is the exchange of information from one computer to an
other via transmission mediums such as wires, coaxial cables, fiber optics, or radiated

electromagnetic waves such as broadcast radio, infrared light, microwaves, and satellites.

JULLI - S
u 1

Five elements / components of data commur

Relationship between the Five Components

5 T—r g

_______________________________________ '
=l @) Medium _—
(1) Transmitter (2) Receiver
Set of Set of
Rules < i Rules

Agreement between the

{ communicating devices ]

(5) Protocol
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System Roles of the Components Example
Transmitter |The device that sends the Message Computer (workstation)
Receiver The device that receives the message | Computer (server)
Medium The channel over which the message is |Radio waves, Fiber Optics

sent Cable
Message The information or data Video, Text

being communicated

Protocol ﬂ ’&Iﬂ rules that guides

transmitted and encoded and

Sd 1

Properties of Transmission

> Five bMtn BOE lu'hl physical and wir
1. of signal communicated r digita

o Analog: Those signals that vary with

i
||
i
= A continuously changing sign Ww es of a
highfidelity stereo system.
o Digital: Those signals that vary in steps or jJumps from value to value. They are usually in

the form of pulses of electrical energy (represent Os or 1s).

AANA - T
JAVAVAURRINNNE

2. The speed at which the signal is transmitted (how fast the data travels).

o In digital systems: Speed is measured in...

= Bits per second (bps).
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* The number of bits (0°s and 1°s) that travel down the channel per second.

= Baud rate
»  The number of bits that travel down the channel in a given interval.
« The number is given in signal changes per second, not necessarily bits per

second.

3. The type of data movement allowed on the channel (one-way, two-way taking turns, two-way

simultaneously).

» Simplex transmission - One way transmission.
* Half- i;ﬁr”nission - Flows only one way at a time.

* Ful

ission - Two-way;

o Two types of data transmission, each requirs

Asynchronous transmission:

= Information is sent byte by byte.
= Cheaper and more commonly used.

Synchronous transmission -

= Data is sent in large blocks rather than in small pieces.
= Proceeded by special information, concerning error detection and block size.

5. Single channel (baseband) and multi-channel (broadband) transmission.
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o Channel - A path of a signal.

o Single channel - Capable of only sending/receiving one signal at a time.
. Phone line: Single line = single phone call at-a time. o
Multichannel - Capable of more than one channel at a time.

. Fiber-optic cable, microwaves, Satellite transmissions.
Transmission Modes/\Ways/Methods:

» There are three transmission modes for transmitting data from one point to another, these are:

1. Simplex

2. Half

3. fuIIJ:B< I N

= Asi ction is a connectio tign, from
the t:'F::ﬂ;che receiver. This typ i ata ot need to
flow in both directions (for example, i

il
. MZﬂﬁ:Eoﬂrﬁcﬁon (sometimes sonfe #ﬂi duplex)
WWMIO S ! rH) at the
same . With this typé& of conneclioli;"éa apshhitstin turn.
—
Bullumm

full capacity of the line.

= A full-duplex connection is a connection in which the data flow in both directions
simultaneously. Each end of the line can thus transmit and receive at the same time, which
means that the bandwidth is divided in two for each direction of data transmission if the

same transmission medium is used for both directions of transmission.
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Transmission Mode
e Direction
of data - -
e > Simplex
Mainframe l\'/h.)nilur
1 Direction of
data at time |
Half-duplex _—— e
Bt | cesr ey
A —————— Direction of e ——
Workstation data at time 2 Workstation

Direction of

data all
[:] o ROUNS g Full-duplex

Svnchroanwchronous tge

Asynchronous Transmission

> An asynchr(f u(nectlon in which eac
exam rs entered atth in realtime ‘

> Each rjimemformatl n in “eha trans pission (the

transmission sta mformltlon Is called a S ) ending € ansmi

ation (called STOP bi

Synchronous Transmission

» In asynchronous connection, the transmittera
» The receiver continuously receives the information at the same rate the transmitter sends it.

> In addition, supplementary information is inserted to guarantee that there are no errors during

transmission.

The Difference Between Analog And Digital Signals

Opr=dl
» Analog signals use continuously variable electric currents and voltages to reproduce data beng' j"f;t'

. . . . . . . S~—7 ".‘F:n,
transmitted. Since data is sent using variable currents in an analog system, it is very difficultfo= =

remove noise and wave distortions during the transmission. For this reason, analog signals cannot

perform high-quality data transmission.

'

|

il-.'-?-l‘_
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» On the other hand, digital signals use binary data strings (0 and 1) to reproduce data being

transmitted. Noise and distortions have little effect, making high-quality data transmission
possible. The two big advantages of digital technology are:

= The recording does not degrade over time.

= Groups of numbers can often be compressed by finding patterns in them.

Modem (Modulation/Demodulation)

» A Modem converts digital signals into analog signals which can be transmitted over an analog

line and transforms incoming analog signals into their digital equivalents.

» The specific elised to encode the digital bits into analog signals is called ""Modulation™,
their reconversi to digital) to the qffgifarsigna A1 C ;
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Transmission Media

» The means through which data is transformed from one place to another is called transmission or
communication media.
» There are two categories of transmission media used in computer communications.
= Wired / Bounded / Guided Media
= Wireless / Unbounded / Unguided Media

Wired / Bounded / Guided Media:

» Bounded mmwm links through which signals are confined to narrow path. These
are also called g a.
i .

> Bounded megi de up of a externalj c
material. dn
> They offer high speed, good security and lowjcasta

> Howemu E It be ised dug dh_
» Three d media are us
L Coaxial Cable ?

= Fiber Optics Cable

Coaxial Cable:

» Coaxial cable is very common & widely used commutation media. For example TV wire is
usually coaxial.

» Coaxial cable gets its name because it contains two conductors that are parallel to each other.

» The center conductor in the cable is usually copper. The copper can be either a solid wire or
stranded martial.

> Outside this central Conductor is a non-conductive material. It is usually white, plastic mate Al

used to separate the inner Conductor form the outer Conductor.
» The other Conductor is a fine mesh made from Copper. It is used to help shield the cable form
EMI.

» OQutside the copper mesh is the final protective cover. (as shown in Fig)
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|
COPPER
WIRE

INSULATION
COPPER MESH

» The actual data travels through the center conductor in the cable.
» EMI interference is caught by outer copper mesh. There are different types of coaxial cable vary
by gauge & impedance.

» Gauge is the measure of the cable thickness. It is measured by the Radio grade measurement, or

RG numbed 0 I N

» The high the RG humber, the thinner the centfa
the core.

» Here the mo£oﬂvﬂoaxial standards.

= 50-Ohm RG-7 or RG-11: used with thi

. m ﬁg 's'i'vith thin Ethe
. 78t 59 UsEdWith cable telavi
CharW

= Low cost

he thicker

= Eagsy to install
= Up to 10Mbps capacity

= Medium immunity form EMI
Twisted Pair Cable

The most popular network cabling is twisted pair.
Twisted pair cabling is made of pairs of solid or stranded copper twisted along each other.
The twists are done to reduce vulnerably to EMI and cross talk.

The number of pairs in the cable depends on the type.

YV V V V V

UTP cables consist of 2 or 4 pairs of twisted cable. Cable with 2 pair use RJ-11 connector and 4
pair cable use RJ-45 connector

» There are two types of twisted pairs cabling

= Unshielded Twisted Pair (UTP)
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= Shielded Twisted Pair (STP)

.Characteristics of Twisted Pair

= Jow cost
= easy to install

= High speed capacity

= High attenuation
= Effective to EMI

= 100 meter limit

Fiber Optics
» Fiber opticc edﬂ ctrical signals to tra
> A laser at one device sends pulse of lightithroiig Vvige,Fhesg pulses

translMlo-Bl E'—')'II at the other fndlgl_

> Inthe r'oFf le is arglass stand o i ough this
ss to the other device aroun rnal ¢o i i

>Mof thi e

Characteristics of Fiber Optic Cable:

= EXxpensive

= Very hard to install Cladding

= Capable of extremely high speed
= Extremely low attenuation
= No EMl interference

Wireless / Unbounded / Unquided Media

» Unguided transmission media are methods that allow the transmission of data without the use of
physical means to define the path it takes. Transmission and reception are achieved by means of

an antenna.
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»  Wireless medi surface waves or sky waves, either longitudinally or transversely. In
both cases, 0:[“1 is in the form of eleetremagnetieswaves
examples arfcﬂyﬂx through air, vacuu AWe ! led media
= Satellite

fhications

to line-of-sight. Path between relay stations spaced approx, 48 km (30 mi) apart.

Communications satellites

» The satellites use microwave radio as their telecommunications medium which are not deflected
by the Earth's atmosphere. The satellites are stationed in space, typically 35,400 km (22,000 mi)

above the equator. These Earth-orbiting systems are capable of receiving and relaying voi

Fo %
data, and TV signals. —7 B

Infrared communication
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> Infrared communication can transmit signals between devices within small distances of typically
no more than 10 meters. In most cases, line-of-sight propagation is used, which limits the physical

positioning of communicating devices.

JOIN
FOR
MORE!"!
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Chapter 9: Computer Networking

Computer Network

» A computer network, often simply referred to as a network, is a collection of hardware

components and computers interconnected by communication channels that allow sharing of

resources and information.

» A computer network can be two computers connected:

» Computer network components consist of 2 parts - the items that are to be connected and the

equipment that connects them.

» Each computer or device on the network is a node.

Wireless Networking

» The term refers to any kind of networking that does not involve cables.

» The transmission system is usually implemented and administrated via radio waves.
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Properties Computer networkS / Reasons for networking

> Facilitate co s: Using a network, people can communicate efficiently and easily via
email, inst i hat rooms, telephome™vid D alls; and vid gKencing.

» Share network and computing resources:fjira,q ‘ s
network mafﬂﬂuse resources provige i S pfinting a
document on twork printer. The rimay ne“ri isfto share
resou ﬁrusw from ong L Whilessitti n

“MORET™

= Cost Effective

= Convenient

= Reliable

= Efficient

= Improves Productivity
= Systematic Backup

= Centralized Information
= Improved Security

Network Performance
> Bandwidth

= Network media operate across a certain range of frequencies, measured in Hertz (Hz), is kno

as its bandwidth.
> Speed
= Speed is measured in megabits per second (Mbps) or Megabytes per second (MBps). The speed
depends on the bandwidth, the type of network and the technology used.
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Types of network connections

» There are two types of network connections.
= Peer-to-Peer Networking

= Client/Server Networking

Peer-to-Peer Networking

» These are also called Workgroups.

» A peer-to-peer network comprises of 10 or less users and is suitable for small-sized business

organization
> Ina peer-taom, each computer holelSsktSsfi § Othe mputers can

access these resources but a computer that has
computers toEtﬂhlnesource it has.
> Forexample iif a s connected to comp terﬁ p”Lcht atprinter,

°°“mﬁ"ﬁﬁ ,_

Client/Server Networking

» A computer network is referred to as client/server if (at least) one of the computers is used to
"serve" other computers referred to as "clients".

» They are sometimes referred to as Domains.
» This is a centralized model of networking with resources placed on a dedicated machine cal

Server. There is no user limit as such, as it depends directly on your hardware resources and
capacity to support users.
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» Another big advantage of a client/server network is that security is created, managed, and can

highly geten ess the network, a person, called a user must provide some credentials,
including a a password. If the Srtials ¢ 3

from accessing the network.

» The client/s o f network also proyides
backup, Intranet

capabi ty, Internet monitorifig, gtc.

LAN (Local Area Network)
=  MAN (Metropolitan Area Network)
=  WAN (Wide Area Network)

= The Internet

Personal Area Network (PAN)

» A personal area network (PAN) is a computer network used for communication among computer
and different information technological devices close to one person.

> Some examples of devices that are used in a PAN are personal computers, printers, fax-machin Gty

telephones, and even video game consoles.
» A PAN may include wired and wireless devices.
» The reach of a PAN typically extends to 10 meters.
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» A wired PAN is usually constructed with USB and Firewire connections while technologies such

as Bluetooth and infrared communication typically form a wireless PAN

Local Area Netvaﬁ
‘.
> AIocMﬂ:ﬂE}!ﬁ"acomputer ek& at cop N - vices in a
limite ughsas home, schaol, edm ﬁ abora M
e — |

Workstation

Workstation Workstation Workstation

» The nodes are linked in a bus, ring, star, tree, or fully connected topology network configuration.
> Benefits of LANS:

o Sharing of hardware resources. o Sharing of
software and data. o Consolidated

wiring/cabling. o Simultaneous distribution of
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information. o More efficient person-to-person

communication.

MAN (Metropolitan Area Network)

> A Metropolitan area network (MAN) is a large computer network that usually spans a city or a

large campus. Frame-relay network

Regional >
Office -

Office
WAN (Wide Fﬂ n

» A wide .area network

compMnoﬂrEl/' ’a large geog ;bﬁzim
interc Sl

>Wrnet is one good example o: ?

> A WA ansmission” facilities

companies.

> Wide Are Networking connects multiple LA
» This can be accomplished by connecting different LANSs using services like dedicated leased line,
dial-up phone, satellite links and data packet carrier services.

»  WAN is high speed, long distance communication technology.
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S
AN
=N d =N
IE:I LAN % WAN FE:] LAN %

[}

JOIN,
=

The Internet

> ThelnternetFBJHystem of interconnedtedigoverameital, 2Cademic, OEU lic, and

private computer networks.

> Itis bMﬁB:EI'] t'chnologleso
| A |
> Thel Qingnenications backbonesunde

Summary:
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Interprocessor Processors Example

distance located in same
1m Square meter Personal area network
10m Room \

100 m Building ~ Local area network
1 km Campus
10 km City J Metropolitan area network

mm Country )
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Network Topoloagies:

> A network topology is the layout of the interconnections of the nodes of a computer network.

» The physical organization of networks

» Physical topology describes the layout of a network media such as copper cable, fiber optic cable,
and most popular today is the wireless.

» While the logical topology is concerned about logical path through the network that data can take
from one place to another. ' o = . i
» The following are basic types of LAN topology: | [ ‘. :
. ZJOIN
= Sta

= Ring

= Tree

L
o ol
S

> All the computer network devices communicgte

all the computers on the LAN network.

bus is also a logical topology.
» LAN Bus topology is very simple and inexpensive to implement, there is only one main trunk.
> This type of bus LAN topology is not popular today, and it is part of the past > All nodes can
detect all messages sent along the bus.

The Ring Topology:
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» Computers / Nodes logically communicate in a ring formation, with each node communicating
only directly with its upstream and downstream neighbors.

» Actually Ring topology is physically implemented using star topology.

» In aring topology, access to the network is controlled through a token that is passed from node
to node as the arbitration mechanism.

> Each node takes its turn at claiming the token as the token passes from neighbor to neighbor, and
when a node possesses the token, it takes its turn to transmit onto the ring.

» A data packet is transferred from one node to the next until it reaches its destination node.

» When the transmitting node is finished, it releases the token to its neighbor, and the process

repeats. J ulu
> Ring topol isipri sed by the Token-R

The Star Topology:

» Each node is linked to a centralized point such as a Switch
» The switch handles the repeating or switching the traffic out to the other nodes on the network.

> All messages are routed through the central node, who delivers it to the proper node.

The Tree Topology - (Hierarchical Topology):
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» Looks like an upside-down tree where end nodes are linked to interior nodes that allow linking

through to another end node.

» Each device ion to each other devlices
> Partial mesh arﬂe ed to provide redung@ane

Hybrid Topologies

> In large network environment, you can attach Switches one to another to create larger LAN to

support more devices.

» Hybrid topologies combined the above topologies together to form three popular hybrid_

topologies: tree, hierarchical star, and star-wireless.

Networks Devices

» The following devices connect the members of the network:
= Hub
= Repeater

Computer Science XI [Page # 100]




Mea- MASTER COACHING CeNTER EHEH

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :

Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] v
= Switch
= Bridge
=  Gateway
= Router
= NIC Card
= MODEM
Hub

» The huborn nnects computers and devices and sends messages and data from any
one device m‘n
> If the desktop computer wants to send data o aind"jtase !.. laptop
through the fn Esage will get sent 1y ) ( E on the
[ N ) g

network. Th

» Hubs m

i
b
B
o
,,,,,

Printer Database

Repeater

> A repeater is an electronic device that receives a signal, cleans it of unnecessary noise

regenerates it, and retransmits it at a higher power level, so that the signal can cover lon

S— ﬂ:’u.-- ;
distances without degradation. [
> In most twisted pair Ethernet configurations, repeaters are required for cable that runs longer than
100 meters.

> A repeater with multiple ports is known as a hub.

» Today, repeaters and hubs have been made mostly obsolete by switches.
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Switch

» The switch connects the computer network components but it is smart about it. It knows the
address of each item and so when the desktop computer wants to talk to the laptop, it only sends
the message to the laptop and nothing else.

> It receives packets from its input link, and then sorts them and transmits them over the proper
link that connects to the node addressed

» A switch is distinct from a hub in that it only forwards the frames to the ports involved in the

communication rather than all ports connected.

Router M n BE EEN
router is a device that conne
» Arou [ Ing ice that forwakeisp

information found in the data gram or packe

Desktop
Computer

Switch

Printer Database
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Bridge

» A network bridge connects multiple network segments
» Bridges broadcast to all ports except the port on which the broadcast was received.
> Bridges come in three basic types:
= Local bridges: Directly connect LANS
= Remote bridges: Can be used to create a wide area network (WAN) link between LANSs.

= Wireless bridges: Can be used to join LANSs or connect remote stations to LANSs.

Gateway

> Alink bet\AJ ﬂ Iiunt networks that h
> ltis usually hat acts as a translat@r
Because it is t?Fﬁﬁtor and a router, it igju
=
NIC card ' ' '
> A netM (gj,ﬂlgrﬂ Edgpter, or NIC
» They come In 2 varieties, wired of wireless. d With'a wired
i =
I-I.H-,1 ".'I'I'

NIC and laptops come with both a wired and’a
> Each Ethernet network interface has a unique
memory device on the card, allowing any device to connect to the network without creating an

address conflict..

MODEM - MOdulator DEModulator

» Converts computer data to information that can be transmitted via wires (telephone, ISDN, fiber

optics, as well as wireless communication).

» Allows communication between computers over long and short distances. > |Eie
» Outgoing: Converts binary data from computer (digital) into telephone compatible signals
(analog).

Incoming: Converts telephone signal (analog) into binary data for the computer (digital).

Can be an external or internal device (usually a —cardl).
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Desktop
Computer

Printer Database

OSI Model J 0' N

» OSI: Open System interconnection o was crgat

» Comprises oEﬂlﬂs
> Reference model™deals*with connecting ope swe hat
.“ n
other l
> Each quE l;!a s treated ano
HENR

while network communication.

7 Application Layer
v Message format, Human-Machine Interfaces

6 Presentation Layer
v Coding into 1s and Os; encryption, compression

5 Session Layer
v Authentication, permissions, session restoration

4 Transport Layer
v End-to-end error control

3 Network Layer
v Network addressing; routing or switching

2 Data Link Layer
v Error detection, flow control on physical link

1 Physical Layer
v Bit stream: physical medium, method of representing bits

<— TRANSPORT SERVICE —> | «— UPPER LAYERS —
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Presentation
5 Session m 5 Session
4 Transport > 4 Transport
T chapr— G— e — i bietiork
2 Data Link Data Link Data Link Data Link 2 Data Link
1 Physical Physical Physical Physical 1 Physical

TCP/IP

» Developed ﬂnld“wse advanced research project agency (DARPA) for its packet switched
network (ARPA :
> Used by the gl@bahiniesnet.
> Like the OSIFou RTCP/IP suite is layefe
— Because the protocols found at each laye iﬁ- r
Mﬂ)ﬁﬁlk‘ 'odified withe i ayers
- I ayé&r. o Host to has ﬂ\l

access layer. L

W B

TCP/IP Protocol Architecture Model

SourceSystem Destination System
3 Trans-
Trans- Noalaat
5 issi v estination
Source mitter : p| Receiver 1%
System
Application --———-mmm oo Application
TCP TCP
1P IP

Network Access Network Access

Physical

Physical

Source System Destination System
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Chapter 10
The Internet

The Internet:

> ltis the largest network in the world that connects hundreds of thousands of individual networks
all over the world.

» The popular term for the Internet is the —information highway!.

» A world-wide network connecting millions of computer networks for the purpose of exchanging

data and communications using special rules of communication.

» The word int to describe a network of networks which incorporate a very large and
complicate
» The Internet is a global system of interconneg i;.l .u lic, and

private comp Ks
» So the intern

functi net connects
togeth organizations to e

Request Path

Return Path

> The Internet is referred to as a packet-switching network, As the packet travels through ﬁ@ .

Internet from network to network:

« Packet: A unit of information created by the Transfer Control Protocol (TCP) software for

transmission over the Internet.
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The uses of the Internet

» Send e-mail messages.

» Send (upload) or receive (down load) files between computers.

» Participate in discussion groups, such as mailing lists and newsgroups.
» Surfing the web.

Internet Services

» The main services used on the internet include:

Web bdﬂ Iﬂ)orted by the HTTP protocol, this allows users to view web pages using
aweb b .
E-mail - /Al ple to send and recelve e I.I E
Telnet - cnrnote login to compute

. - b
FTP - Allows quick file transmission to e

CM&RE' lr'electronic me
participants. EEN
\IRC (Internet Relay é? —F . -
Communication is accomplishied via typiBgHcX : .
=

45

World Wide Web (WWW or the Web)

»  The Web (World Wide Web) consists of information organized into Web pages containing text
and graphic images.
» It contains hypertext links or highlighted keywords and images that lead to related information.

> A collection of linked Web pages that has a common theme or focus is called a Web site.

to is called the site‘s home page.

> It allows multimedia information to be accessed and transmitted via the Internet.

= Multimedia: Producing different types of information (text, sound, graphics,

and/or video) simultaneously.
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» The Web follows the Hypertext Transfer Protocol (HTTP)

= HTTP: It is a set of rules implemented in a program. It allows an individual
computer to participate with other computers through the Internet. It converts text,

visual and audio information into packets to traverse the Internet.

The Internet and Web Tools

» Tools used to make easy access of the Internet possible.

» Tools used to create a web presence.

» Two tools arg li in.this category:
. WeJr

»  Search Services, .

Web Browsers F 0 n
> Most t@ decess the World Wi )
> This I ing alf of the multimedia rrg Velfiggigs. (supfort HTTP

rotocol)

» Thes ebpéges to bedisplaye
=  Text

= Graphic images, animation an€
= Sound
= Three-dimensional virtual reality environments

» The two most widely used web browsers today include Microsoft Explorer, Opera and Mozilla
Firefox

Search Engines / Services

> Tools used to help search for specific information on the WWW. EMHE

> A program available through WWW browsers that enables the user to search the Intern o
prog g dnterneg e

information on specific topics.
» There are some web sites, which are used to search information on the web. There are more than
2,500 search services/engines presently on the Web.
» Most search engines take one or more words entered by the user, search the contents of every

Web page stored in their databases and display the result. > some popular search engines are:-
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= Google- http://www.google.com

= Infoseek- http://guide.infoseek.com

= Alta Vista — http://www.altavista.digital.com
= Yahoo! - http://www.yahoo.com

Accessing the Internet

» Once you have your Internet connection, then you need special software called a browser to
access the Web.
»> Web browsers are used to connect you to remote computers, open and transfer files, display text

and images.

» When peopd uj:Mof surfing the internet, they usually go from place to place by clicking
on links. Th cations for specifi > -
The IP addre omain name each idén Particula i
However, thF nnlcate where a Web fagc cat reside at Computer.
To identify a Web pages exact Iocatlon Web Brow [ s catof (URL).
URL M pﬂ scheme that t€ 7
IJI-Llh as http or ft

2. The domain that the W@s founo v ifi ization's or
rlln n
3. The location of the page on the serve |.h$ﬁ9

@ Type of connection Top-level Doma o1V
\
http: //www eds. com/ﬁ /eds home.html

@ Domain . F11e name

Y V VYV V

Client/Server Structure of the Web

» Web is a collection of files that reside on computers, called Web servers that are located all over
the world and are connected to each other through the Internet.

» When you use your Internet connection to become part of the Web, your computer become 1 ;

Web client in a worldwide client/server network.

» A Web browser is the software that you run on your computer to make it work as a web client.
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Hypertext Markup Language (HTML)

« The public files on the web servers are ordinary text files, much like the files used by

wordprocessing software.

» Toallow Web browser software to read them, the text must be formatted according to a generally
accepted standard.

» The standard used on the web is Hypertext markup language (HTML).

« HTML uses codes, or tags, to tell the Web browser software how to display the text contained in

the document.
Addresses on ﬂ!ég!’gl I*ddressing
» Each computer on't rnet does have a
Protocol) ad
» The IP addre inUB‘ currently in use on

» Each part of the address is @ number ranging ‘ : eparated from the

> Fore ) 092427 W
Domain Name Kaaressmq E

> Most web browsers do not use the IP address

nternet

» They use domain name addressing.

» A domain name is a unique name associated with a specific IP address by a program that runs
on an Internet host computer.

» This program, which coordinates the IP addresses and domain names for all computers attached
to it, is called DNS (Domain Name System ) software.

» The host computer that runs this software is called a domain name server.

» For example, the domain name for Karachi University is : www.ku.edu.pk » No other compu

on the Internet has the same domain name.
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HTTP

» The transfer protocol is the set of rules that the computers use to move files from one computer

to another on the Internet.

» The most common transfer protocol used on the Internet is the Hypertext Transfer Protocol
(HTTP).

» Two other protocols that you can use on the Internet are the File Transfer Protocol (FTP).and the

Telnet Protocol

Internet Orqanﬂmu
> ISPs (Inte oviders):

. Aco Ranizationwithper ) 20l !ﬁ!t E emporary

conn

bscribers

i efi irictlon to the inte i that direct
/ﬂ .
xamples: merlcaf)r?llne Microso J
@Eatlons or Web hos;@ers: -
= They provide the information posted @n

mail servers.

The advantages of Internet

» Following are the advantages provided by the Internet:
= Information: The biggest benefit offered by the Internet is information. It functions as a
valuable resource of information. You can find any type of information on any subject with
the help of the search engines like Yahoo and Google.

= Communication: The primary goal of the Internet is communication. By sending an e-maf

we can contact a person who is physically present thousand miles away within the-fracti 2

of a second‘s time.
= Entertainment: Internet functions as a popular medium of entertainment. A wide variety of
entertainment including video games, music, movies, chat room, news and others can be

accessed through the Internet.
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= E-commerce: E-commerce is the idea that is implemented for any form of commercial

strategy or business transactions that entails transmission of data from one corner of the world
to another. E-commerce has become a fantastic option through which you can shop anything.
= Formation of communities: Internet helps in formation of communities or forums. Here a
number of people can participate in different types of debates and discussions; express their
views and gather valuable knowledge.
= Services: A variety of services are offered via Internet, for example job searching, online

banking, buying movie tickets, hotel reservations and consultation services etc.

The disadvantag et

» Following are the disadvantages of Internet:
- SpammiFlﬁRing denotes distribufic S0l iglie ai G Defs. They
are mean they unnecessarily ne Wi StelT : S are treated

. [ 4
mgrﬂ\gd t |I|' While using there ity, that your
personal details i ename address and gr » Er May be's sedhand used for
|

dulent purposes.

Virus threat: Virus is a program that i - a i ..H (IH' ersonal
computer system. PCs linked to the Inte
result of this your hard disk can crash, givi
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Chapter 11

Security, Copy Right & The Law

Data protection:

» The data stored on a computer is usually far more valuable and important than the computer
hardware itself. But it can be easily lost or destroyed.
» The loss of data on a computer system may be accidental or deliberate.

» The accidental loss occurs due to the following reasons:

=  Techni ilurepof hardware

= Un authorized access of a computer syste

» The security Fﬂ)n hardware and its co
of data

HENE
> e field of computing, the ar
policies, adoptea By the admiz' rator to preye

modification of data.

Computer Network Security

o

> Network security is the authorization of access to data in a network, which is controlled by the
network administrator. ~—7 %:

» Users are assigned an ID and password that allows them access to information and progra
within their authority.

> Network Security covers a variety of computer networks, both public and private that are used in
everyday jobs conducting transactions and communications among businesses, government
agencies and individuals.

Computer Science XI [Page # 113]

v
2

o

T



http://en.wikipedia.org/wiki/Policies
http://en.wikipedia.org/wiki/Network_administrator
http://en.wikipedia.org/wiki/Network_administrator
http://en.wikipedia.org/wiki/Network_administrator
http://en.wikipedia.org/wiki/Unauthorized
http://en.wikipedia.org/wiki/Unauthorized

Mee- MASTER COACHING CENTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] v
Threats to Computer security:

1. Denial of Service: Denial-of-service is meant to disable a computer or a network and can be
executed with limited resources. It is one of the most common forms of attacks by hackers and
can effectively disable the whole network of an organization. Denial of service attack makes a
computer resource unavailable to its intended user.

2. Trojan Horse: Trojan horse is common and one of the most potential threats to computer
security. They are malicious and security-breaking programs, disguised as something which is
considered as non-malicious by the security software. They are a useful tool for hackers who try

to break into ruI“ orks. Hackers generally attach Trojan horse to a file, which triggers a

virus or re ed software, giving=theshackerseompleteseontrol=ever=thesecomputer.

Many Trojan Horses are ‘key-logger' programs tha , e b@ard and
store them wE ﬂBThIS log file is then fe-ma ah Horse to
you in a convert ery time you accessfthe Jt i i ils; letters,
credit phone numi IHE hacker,

your MERETIIpromlsed
3._Viruses: Viruses are well-kn their de i t1|= -Je [

WMf compu pr(!ﬁ! hi

and other computer geniuses. In general terms T against
oH nbre metﬂs. t@ spread.

ietims into

the owners or user's wishes and knowledge.
Most commonly they will attach a file to a
running the attachment. Viruses can increase their chances of spreading to other computers by
infecting files on a network file system or a file system that is accessed by other computers.

4. Worms: Worms have the ability to replicate themselves, and generally do not require human
interactivity to do so. They may be designed to e-mail themselves to other computers. Worms
copy themselves from computer to computer rather than file to file like most viruses, and because
they require no human help to do so, they can spread much more rapidly through a system t

a normal virus.

a network. The interception generally takes place through simple eavesdropping done by a

hacker.
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Hackers and Crackers

» Hacking (and cracking) refers to the act of gaining unauthorized access to a computer, network,
Web site, or areas of a system.

» Commonly, hackers will impersonate a valid user to gain access to a system.

> If the system requires a username and password before allowing entry, a hacker may take an

authentic user‘s identity.
» Onanetwork or an office with Internet access, a hacker can impersonate someone else by simply

sitting at the unattended workstation of another user who hasn‘t logged off.

» ltalso comﬂvﬂjmen someone has an easy to guess username and password, or allows
this informatton n by others.

» Another com hackers use to gain @c
that‘s used ticne Himputer, network, o

> To prevent be'ﬁng hacked in this manner, yous

Y

You s rpassword at regula

'(such as being a minimum o?' eight
Viruse

» Most common types of viruses are mentioned b

=

Resident Virus: This type of virus is a permanent as it dwells in the RAM. From there it can
overcome and interrupt all the operations executed by the system. It can corrupt files and

programs that are opened, closed, copied, renamed etc.

N

Direct Action Viruses: The main purpose of this virus is to replicate and take action when it is
executed. When a specific condition is met, the virus will go into action and infect files in the

directory or folder.

w

. Overwrite Viruses: Virus of this kind is characterized by the fact that it deletes the Mti
contained in the files that it infects, rendering them partially or totally useless once they h

been infected.

&

Boot Sector Virus: This type of virus affects the boot sector of a floppy or hard disk.
Macro Virus: Macro viruses infect files that are created using certain applications or programs

o

that contain macros.

Computer Science XI [Page # 115]

OF2] ]




Mee- MASTER COACHING CENTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] v

6. Directory Virus: Directory viruses change the path that indicates the location of a file. When

you execute a program file with an extension .EXE or .COM that has been infected by a virus,
you are unknowingly running the virus program, while the original file and program is previously
moved by the virus.

7. Polymorphic Virus: Polymorphic viruses encrypt or encode themselves in a different way (using
different algorithms and encryption keys) every time they infect a system.

8. File Infector Virus: This type of virus infects programs or executable files (files with .EXE or
.COM extension).

9. Companion Viruses: Companion viruses can be considered as a type of file infector viruses like

resident or d n c“‘wpes. Companion viruses can wait in memory until a program is run
(resident vi immediately by making copi f 3

10. FAT Virus: Ihe file allocation table or FAT lis armation
about the loc , available space, unis section
and may damage crucial information.

11. Multi 5 action

' '/'JSGS spread i
ing System install

depen

How Viruses or Worms Spread

» Most commonly viruses today use e-mail to spread however they have used one or more of the
following methods to spread in the past.
= Some viruses will load themselves onto any part of a writable removable drive as possible
and spread from computer to computer as people use the removable drive (USB).
= A worm is a program similar to a virus that will exploit vulnerability in an operating
system or application that a computer user is running.

= Most viruses will spread themselves using e-mail attachments. .

Virus Damage

» In most cases, viruses can do any amount of damage the creator intends them to do.

» They can send your data to a third party and then delete your data from your computer.
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» They can also ruin your system and render it unusable without a re-installation of the operating

system.
» The normal effect a virus will have on your system is that over time your system will run slower.
> Also when you are using the internet your connection may seem to run slower. Eventually you
may have trouble running programs on your system, your system may freeze, and in the worst

case you may not be able to get it to boot up when you turn your computer on.

General prevention methods for computer security

1. Backup
> Itis importaﬂnotﬁ and information loss in case of hard disk crashes. The only solution
is to regula s of all the data onf"other me : way, if

data is lost, onge ¢ sﬁ again using the bac
i ﬁ .
2. Eirewall

T, L

> A firemg:ﬁﬁs |"\¥ access to your Hn 1=l

> Afire r&pfogram runnin " oo itmay i :
wide your computer. 7 ﬁﬁ .

> The firewall's any attemptso access y g : S thal| yoll decide

to allow. [ |
> In this way much vulnerability that could be gain unlaﬂw-u Orized acCess to your system are
eliminated.

» The vital role firewalls play in network security grows in parallel with the constant increase in

‘cyber" attacks for the purpose of stealing/corrupting data, planting viruses, etc.

3. Anti-virus software

» Many users install anti-virus software that can detect and eliminate known viruses after

[rac ity
computer downloads or runs the executable. ~_ &

» There are two common methods that an anti-virus software application uses to detect viruses.
= The first, and by far the most common method of virus detection is using a list of virus

signature definitions.

Computer Science XI [Page # 117]



http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Downloading
http://en.wikipedia.org/wiki/Downloading
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Anti-virus_software
http://en.wikipedia.org/wiki/Virus_signature
http://en.wikipedia.org/wiki/Virus_signature
http://en.wikipedia.org/wiki/Virus_signature
http://en.wikipedia.org/wiki/Virus_signature

Mee- MASTER COACHING CENTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] v

= The second method is to use a heuristic algorithm to find viruses based on common

behaviors. This method has the ability to detect novel viruses that anti-virus security firms
have yet to create a signature for.
> Anti-virus software resides in the active memory of your computer, and takes control of it to alert
you to an active virus present on your machine. If the software cannot repair the infected file, it
will quarantine this file or give you the option of safely deleting the file.
» Anti-virus software may also be used to scan your hard drive or CD ROMs. It may also be used
to scan attachment files to e-mails. The important thing to remember is that new viruses are being

discovered daily, so if you have anti-virus software installed then make sure that you keep it's

library of WTN up-to-date, otherwise you will have no protection against the latest
batch.

Software copyri
» Software co gu sﬁ extension of copyright aNﬁa:
Itist J the compute
» Softw, nﬂ !/ proprietary s

copying of their software.

> T companies,gi or use
> Usually one copy of the software is to be use

> The use of the software against the condition

Advantages of Copy Right Law

» The software company that develops the costly software gets its costs back by selling the
software.

> If software is used illegally, the software companies will not be able to develop new software for
our growing needs. The development in the field of software will stop. Hence copy right law
promotes the development of new software.

Computer crime

» Computer crime, or cyber crime, refers to any crime that involves a computer and a network.
» The computer may have been used in the commission of a crime, or it may be the target. Netcrime

refers to criminal exploitation of the Internet.
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» Computer crime encompasses any criminal act dealing with computers and networks (called

hacking).
» Computer crime encompasses a broad range of activities. Generally, however, it may be divided
into two categories:
1. Crimes that target computers directly;
2. Crimes facilitated by computer networks or devices, the primary target of which is
independent of the computer network or device.

Different Types of rime » As Internet usage continues to rise throughout the world,
the threat of i 0 grows. While s pss and
commonplace, otier, ry serious and carry
the more comm nncyber crime.

1) Spam: of cyber crime ' ing of bulk
email i i is unlawful i isali :
2) Fraud: redlt fraud is anotﬁer common for T i sican log
kes on your keyboar them fo it Shl Security
number, credit card number and home address. M tr‘-h ker for
‘ [

his own means.

3) Cyber terrorism: Cyber terrorism in genera
through the use of cyberspace or computer resources. As such, a simple propaganda in the
Internet, that there will be bomb attacks during the holidays can be considered cyber terrorism.
There are many forms of cyber terrorism. Sometimes it's a rather smart hacker breaking into a
government website, other times it's just a group of like-minded Internet users who crash a
website by flooding it with traffic. No matter how harmless it may seem, it is still illegal.

4) Piracy: Far and away the most talked about form of cyber crime is thievery. Yes, downloadi
music from peer-to-peer websites is illegal and therefore a form of cyber crime.

N L'fr
5) Harassment: Any comment that may be found derogatory or hateful is considered harassment.

This often occurs in chat rooms, through newsgroups, and by sending hate e-mail to interested
parties.
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Glossary

A

Accelerated Graphics Port (AGP) An Intel-design expansion port found on Pentium Il and later
computers that allows a separate data path for display adapters.

Access speed The time required to complete read or write instructions as required by the memory
controller chip. Usually measured in nanoseconds (ns) for memory chips and milliseconds (ms) for disk
drives. Most manufacturers rate average access time on a hard disk as the time required for a seek across
one-third of the total number of cylinders plus one half of the time for a single revolution of the disk
platters.

Address bus A gro conductors (circuit traces) found on the motherboard that are used by
the CPU to "addr cations. Determing§ Wha 3 eceived

from the data bus.
ASCII file Commofﬁﬂ to refer to a text filefth erican
Standard Code for #inf n Interchange to cc J} I
Asynchrono «'t computer is f i at any
time. The bi aracter are transmi g etween
transmission forT ™ J
AttacMMmall liefts aIHm pen sh’i stance,
graphics files like GIFs or JPEGS) to e-mail as a han@ i :
r
I-I—

Bandwidth Used in several ways to denote the amount of data or load capacity of a medium. 1) The
range of frequencies that an electronic system can transmit. High bandwidth allows fast transmission or
the ability to transmit many signals at once. 2) On a monitor screen, a higher bandwidth that provides a
sharper image. 3) The rate at which data can be send over a modem or other telecommunication device.

Battery A power source for use outside or as an alternate to the electrical mains. Prevents unique
information about the setup of the computer from being lost when the power is turned off. Also maintains
the external clock time (not to be confused with the CPU's clock).

Baud Roughly speaking, a measurement of how fast data can be sent over telephone lines.

Binary file A file type in the form of pure data (1s and 0s) that needs to be converted to image, sound,
or application to be used. Contrast this to an ASCII file.

Binary system The language used by computers—it is based on something being either on or off. There
are only two digits used in binary language; 1 equals on and 0 equals off.
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BIOS (basic input/output system) Software that includes hundreds of little programs stored on ROM
chips, used during the startup routine to check out the system and prepare to run the hardware.

bit The smallest unit of information that is recognized by a microcomputer. Shorthand term for binary
digit. There are only two possible binary digits: 0 and 1.

Boot partition A hard-disk partition containing the portion of the operating system needed to launch the
operating environment.

Boot up To start a computer; drawn from the phrase "pulling oneself up by one's own bootstraps."

bps (bits per second) The speed at which a modem transmits data. Typical rates are 14,400, 28,800,
33,600 and 56,600 bps. This represents the actual number of data bits that can be transmitted per second.

Bridge A device trJo(Ianmunlcatlon betwee
one logical networ
Broadband A neth Q\’Bh bandwidth (greatef t i pl
Browser Software vigate the World Wide errm,n(pl rer and
Netscape Na
|
WMBELM in a compufer.gif corfS

Bus The ma 3

connected to the CPU, memory, and al utput de direction
betwe two components. If a co d not l.“ u ﬁto onnect
all the comp

Bus network A network in which all computers are €0 o%ﬁe cable. B(ﬂ ends of the

cable must be terminated. Because there is no centralFpe a bus
network than in a star network topology.

hereby forming

Byte A group of 8 bits that represents 1 character of information (for instance, pressing one key on the
keyboard). A byte is the standard unit of measuring memory in a microprocessor. Memory size is
measured in terms of kilobytes (KB) or megabytes (MB). 1 KB of RAM is 1024 bytes; 1 MB is
approximately one million bytes.

C

Cache A place where data is stored so that it does not need to be read from a slower device. Copies %itiéE
frequently used disk sectors are stored in RAM so they can be accessed without accessing the-hard-disk:z=

CD-ROM (compact disc read-only memory) A disc similar to an audio compact disc, but it contains
computer data.

CGA (Color Graphics Adapter) An early color graphics adapter standard with resolutions of 320 pixels
by 200 pixels or 640 x 200. CGA supported no more than four colors.
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Chip The ultimate integrated circuit; contains the complete arithmetic and logic unit of a computer. See
microprocessor

Chip set A group of computer chips or ICs (integrated circuits) that, when working in harmony, manage
and control the computer system. This set includes the CPU and other chips that control the flow of data
throughout the system. Typical chip sets consist of a bus controller, a memory controller, data and
address buffer, and a peripheral controller.

CISC (complex instruction set computing) A computer with many different machine-language
instructions.

Client A computer that connects to a network and uses the available resources provided by the server.

Clock Establishes t speed at which the processor can execute commands. Not to be
confused with the mes time.
. . w o e .
Clock speed Measured in megahertz (MHz)—milli@ns 1 S |It e i atiwhich a
clock can cycle, or }‘E/ﬂ “PU can execute a co W .
| |

Clone A term that derives from the early days off perSo defibie™a c
compatible with, by, IBM. -

ORI [kt

URi ri -

Clusters A masssstorage device

hard drive a cluster usually consists of ights r éan hold
is depe on the operating system roller

|

' ]

Hon

Coaxial cable Made of two conductors that share t

Code A way of representing information on a machine or in some physical form so that the information
can be placed on the external data bus to be read by all devices. Also, statements (source code) written
in a programming language, which are compiled into executable instructions (object code).

Command mode The character mode used in an operating system such as Microsoft Windows, MS-
DOS, or UNIX that has a prompt and in which actions take place while the user enters text strings to
execute commands.

Compression "Squeezing™ a file down in size by getting rid of all the bits it doesn't really need. M @“ﬂf
files (especially those with graphics) are very large and require a long time to travel over the Internet, 'éqit.%
they are best compressed before sent. =]

Cookie A special message stored on a computer that allows a Web site to keep track of when a user has
visited that site.

Coprocessor A separate circuit inside a computer that adds additional functions to the CPU or handles
extra work while the CPU is busy.

S (A1
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CPU (central processing unit) The part of a computer in which arithmetic and logical operations are
performed and instructions are decoded and executed. It controls the operation of the computer.

CRT (cathode-ray tube) The main component of a monitor. One end of the tube is a very slender
cylinder containing an electron gun(s). The fatter end is the display screen.

Cursor When entering data, whether in an application or in an MS-DOS command, the cursor (often a
small flashing line) indicates the place at which the characters will be inserted.

D

Data bus A group of parallel conductors (circuit traces) found on the motherboard that is used by the
CPU to send and recgiv. all the devices in the computer. Also called the external data bus.
Data CommunlcaJw nt (DCE) The recgiVerira te : :

Default drive The on the computer.
otherwise specified, nds are performed
Device driver A program that extends the operatingfs
Direct meth‘ﬂﬂEJ 'vl a peripheral de
without goin THisSpeeds up the fra
DLC (D ink Control) A ped b
IBM mainframe co . Printer mand@facturers hav

to network print servers.

DOS (disk operating system) The system used by
manage hardware, data, and applications.

DOS prompt Displays the active drive letter (for instance, C:) and directory. This indicates that the
operating system is ready to accept the next command.

Download The ability to transfer a file from a remote computer.
dpi (dots per inch) Units used to measure the resolution of images on many printers and scanners. Keep
in mind that dpi is an exact measurement in laser printers, but often used as an approximation in ink j

printers.

DRAM (dynamic random access memory) Memory that requires a refresh signal to be sent t
periodically.
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ECC (error-correction coding) The use of a code to verify or disprove that a data string received is the
same as the data sent.

EGA (Enhanced Graphics Adapter) An improvement on the older CGA standard. Supports a
resolution of up to 640 pixels by 350 pixels at 16 colors in text-only mode or 640 x 200 at 2 colors in
graphics mode. The EGA standard was not fully backward-compatible with CGA and MDA.

e-mail (electronic mail) The transmission of messages by computer from one person to another, often
via the Internet.

Encryption The act of encoding data so that it can be read only by the intended party. A secure Web
site or Internet-based transaction uses some form of encryption.

Ethernet A type of | ork in which communication takes place by means of radio frequency
signals carried by

.
Expansion slots Specialized sockets that allow additi jces (ci '"cl/ a cards) to be
attached to the mot means of the expan§ic . Dmize a
computer. They are of the computer's Qus*sy

F N
Fiber-optic Mgalﬂtg 1§ Téatle out of light-
cores @gQ be bundled in the center of i?ivet hing"

filenames (also filespec) Ways to desigfiate files. AFfilena , reg ﬂ Ina e of up

to eight characters, a period, and extension of up to thrée Che . NG drh/ umber,

character, or the following symbols: _()~'1%$&#. FQr €xa ; i c.ﬁ.‘zim used in
MS-DOS filenames.

File Transfer Protocol (FTP) 1) An application used for transferring files to and from another
computer, usually over the Internet. 2) The protocol by means of which these transfers take place.

Firewall A gateway with special security software. It intercepts and inspects packets of data moving
between an organization's main computer system and the Internet. It allows only authorized access and
is a major defense against certain types of hacker attacks. floppy disk drive Low-capacity magnetic
removable storage drive.
G

gateway A link between different computer networks. It is usually a computer that acts as a translator
between two completely dissimilar systems. Because it is both a translator and a router, it is usually
slower than a bridge or router alone.

GIF (Graphics Interchange Format) A file type for storing and exchanging pictures.
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GUI (graphical user interface) Microsoft Windows is a GUI-based operating system. A GUI allows

users to choose commands and functions by pointing to a graphical icon using either a keyboard or
pointing device such as a mouse.

H

Handshaking A term used to describe the sequence of data and related tones used to align and
synchronize two modems before working data is sent between the devices.

Hard disk drive High-capacity magnetic disk for data storage and program files. Also called a fixed
disk.

Hardware The p of the computer system.

header The top paJ I or newsgroup mesgagetha J0eca om and
when it was posted. The declaration at the "head" of{a i
Host A computer thF/ﬂaBect to in order to acc@s
that lets you access the is a host.

HTML (Hy ge) An app ch
Language) u -
HTTR(Hypertext Transfer Protoco?otoc
|

||
icon A small picture on a computer screen that rep s Mr ions. A
user accesses the item he or she wants by clicking o picture \ OuSse.

image map A “clickable" graphic that performs different actions depending on where in the graphic the
user clicks.

Integrated circuit (IC) An electronic device consisting of many miniature transistors and other circuit
elements (resistors and capacitors and so forth).

Integrated Drive Electronics (IDE) The most common standard for interfacing hard disk and CD- ROM

the system BIOS. This reduces hardware cost, but introduces an overall system performaw W. +% o
during 1/0O operations. See also Enhanced IDE (EIDE) :

International Organization for Standardization (1SO) Groups of experts drawn from the industry that
set standards for various technologies. The work of these teams has led to development of SCSI, SMAL
and the Internet, and the ASCII character set.

Internet A system that links computer networks all over the world.
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1/0 address A unique name assigned to each device that allows the CPU to recognize the device with
which it is communicating.

IP (Internet Protocol) The protocols used to define how data is transmitted over the Internet.

IP address (Internet Protocol address) A unique address that identifies every network and host on the
Internet. (A host is defined as the TCP/IP network interface within the computer, not the computer
itself— a computer with two network cards will have two IP addresses.)

ISP (Internet service provider) A host computer that users can dial into over a modem to connect to
the Internet.

J

JPEG (Joint Phodﬂil"erts Group) A gra at e afte ; Gs are
vary with the degre sion used. It is possib
original size. Comp S. The counterpart for

Group). K

keyboard A Muﬂ EI!E!! a computer,

functions.

kilobM4 chafe

L

LAN (local area network) A network that covers a li
to allow computers to share information and resources.

link Means, also known as a hyperlink, by which reader is moved to a different location on the Internet
when the link is activated. When text is used for a hyperlink, it is often colored differently from the body
text of the page so it stands out.

logging on Means by which-—when connecting to a remote computer—the host computer (the one that
is called) gives permission to connect. The process of sending the appropriate information to sign on is
called logging on. Often a user name and password are required.

M

megabyte (MB) An amount of computer memory equal to 22°. 1,048,576 bytes = 1024 kilobytes. One
megabyte can store more than one million characters. megahertz (MHz) One million hertz (one million

cycles per second). A measurement of clock speed.
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memory The area within a computer where information is stored while being worked on. It stores
information (in the form of data bits) that the CPU and software need to keep running.

microphone Just like the microphone on a tape recorder. Allows input of voice or music to be recorded
and saved to a computer file.

microprocessor An integrated circuit containing the entire CPU of a computer, all on one chip, so that
only the memory and input/output devices need to be added.

MIME (Multipurpose Internet Mail Extensions) A new Internet standard for moving around sound
and pictures by email.

modem (MOdulator/DEModulator) Converts computer data to information that can be transmitted via

wires (telephone, | f ptics, as well as wireless communication). Allows communication
between computer short distances. mONItor primat hat rese

television set—it visually displays text and graphics
motherboard A|SOE Q PWB or printed wirin
computer. For all practic oses, it is the comp
bus, address , battery, and
mouse Devi ﬁ:ﬁ l vironments tc
They e in a variety of shapes an

order to share data and resources.

network card An expansion card that connects a ca

information and programs. Also known as a networkii
0]

offline Networked computers that are not actively connected so that transmission of data is not possible.

online The state in which two or more computers are connected to each other, making possible data
transmission.

operating system The program that controls a PC and makes it possible for users to run their own
applications. The operating system provides the built-in routines that allow the computer to recogniz: fr,
commands, manage files, connect devices, and perform input/output operations. P packetmp
consecutive characters transmitted from one computer to another over a network. parallel The

transmission of several bits at the same time over separate wires.
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parity bit A very basic method of error-correcting code that uses the value of an extra bit sent at the end
of a data string. The bit must have a set value based on an algorithm to verify that the data at the receiving
end is correct.

path The address to a file. The path consists of the drive name, the location of the file in the directory
structure, and the filename. Example: C:\Mystuff\Myfile.doc.

peer-to-peer network A network in which each connected computer acts as either a server or a client
depending on the users' needs. Each user or workstation establishes its own security and determines
which resources are available to other users. These networks are limited in size, usually 15 to 20
workstations. peripheral An external device connected to a computer such as a printer, scanner, modem,
or joystick.

pixel Short for "leng N One of the dots tha
plotter Similarto a ses pen(s) to draw anli a.J i Irawing
programs. [F‘ﬁ ﬁ I I

port Specific channel used by a network service. F¢ eﬂn e some

Web sites us 80 .

power suppm Han-wmt (AC) power f C onverts it
to dir@et current (DC) for on-board el use. pr i S computer
outpuM

protocol A set of rules that govern the transfer of infoffa fsedtortpload ordownload
files to allow two different computers to communicate in a standard format

R

RAM (random access memory) The main memory where a computer temporarily stores data.

register Temporary memory storage areas located inside the CPU. Used to hold the intermediate results
of calculations or other operations. E]H'{'}E

repeater A device that works like an amplifier; it increases or boosts a signal to allow transmissi %;—&E

over longer distances. ring network A type of network in which all the servers and clients are connected

in a closed loop.
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ROM (read-only memory) Computer memory that contains instructions that do not need to be changed,
such as operating system startup instructions. The computer can access data from ROM but cannot put
new data into it.

router A device that works like a bridge but is able to select the best route from network to network

based on traffic load. A router can also connect dissimilar networks. S

scanner A peripheral that converts information from the written page (or a printed graphic) to digital
information that can be used by the computer. Works similarly to the scanning process in a photocopy
machine.

search engine A program that searches indexes of Internet addresses using keywords. There are
hundreds of search e on servers throughout the Internet. Some popular search engines are
AltaVista, Yahoo, JH F"(Clte

serial Transmission of 1 bit at a time over a single

server The computeft he network operatin
to resources. Strictly speaking, any computer that §to

copies of tha I' |ny program (§e
out a task or ==

star rk A type of network confi
called a hub. I

compatibility is 640 pixels by 480 pixels at 256 cOlors== . i : ems are
operated at 800 x 600 at any color depth. Today, most SVGAS run at 1024 X 768 at 256 W|th 64K colors
or better.

synchronous Form of computer communication in which data is transmitted in packets containing more
than one character. This is faster than asynchronous transmission because there is no start/stop bit
between each individual character.

T

TCP/IP (Transfer Control Protocol/Internet Protocol) The name given to a collection of protocgls:=

that were designed in the 1970s for use on the large-scale mixed-platform that became the Internet.

telecommunications The ability to transmit data over telephone lines to a remote computer.

Topology The layout scheme that describes the way in which network nodes are wired in relation to
each other.

Computer Science XI [Page # 129]




Mee- MASTER COACHING CENTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2650108 www.youtube.com/@MasterCoachingCenter [=] v

twisted-pair cable Consists of two insulated wires twisted around each other to form a pair. One or

more twisted pairs are used in a twisted-pair cable. U

universal serial bus (USB) A new external expansion bus that is popular for use with low-speed mass
storage devices such as ZIP drives, modems, and printers. upload The ability to transfer (send) a file

from one computer to a remote computer.

UPS (uninterruptible power supply) Acts as both a surge suppresser and a power leveler to provide
the computer with a constant source of power. It also provides power during a power failure or
interruption so the user can safely save data before shutting down.

V r"!l

VGA (Video Graphics rra;M graphics adapter tha :
480 pixels. To gain , VGA uses an anal i ste I0i . With the
analog signal, the VF& is able to provide i eVels ehineole S
262,144 possible col@rs a 15-pin, three-row, ffemale DB : S

by me f telephone lines, ISDN (Int
links.

as a rule, the width of the main data bus.

worm (erte once, read many) drives A type of olderopti se
read many," allowing reader to reread, but not to alter, data after it has been recorded

y4

Zip files Files compressed into Zip format, which requires them to be decompressed with a special
program such as PKUNZIP or WINZIP before being used or installed.
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MULTIPLE CHOICE QUESTIONS
Q.#: Choose the correct answer for each from the given options:
1. An ink-jet printer is an example of a/an:
* Laser printer * Impact printer * LCD printer * Non-impact printer
2. Two dissimilar networks can be connected by a:

* Gateway  * Bus * Node * Server

3. ISP stands for:
* International Service Provider * Internet Switching Protocol

* Interne Provider * Internal Service Provider
4. ThIJ ] ndlzed set of rules offdata Jtion:

*HTML * WWW *DHT

5. 1TeM alto :
*10 1024 KB  * 1024 B‘ ﬁ

6. ading a com ukﬁ o
I i tocol Tia$
* File Service Provider
7. rg ftware i
* Hacking * Software Piracy
8. This is not related to optical media:
*CD-R * Magnetic Disk VD D*RW
9. Transmission that allows flow of data in both directions at once is:
* Half-Duplex * Simplex * Full-Duplex * none of these

10. USB stands for:
* Universal Serial Bus * Unified Serial Bus * Undefined Serial Bus * Universal
Sequential Bus

11.  Thisis not an operating system: Y
*\Windows ~ * Complier *MS-DOS  * UNIX ~— 7 |Eatat

12.  This is the fastest Data Communication cable:
* Co-axil cable * Twisted Pair cable * Fiber Optic cable * none of these

13.  OSlI stands for:
* Open System Interconnection * Operating System Interface
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* Open Service Interconnection * Operating System Interconnection
14. A secondary storage device is:
* RAM * ROM * Cache * Flash memory
15. Daisy wheel printer is an example of:
* Character printer  * Line printer *Ink-jet printer * none of these
16. The capacity of memory may be measured in :
* MHz * Microseconds * Megabytes * none of these
17. The speed of processor is measured in:
* MHz * Microseconds * Megabytes * none of these
18

. Tpdrﬂrl"y of laser printer is measured in:
y Pl * MMX
19. HT TP r:

* High't fer protocol * Hugh e

* Hightest'transfer protocol
. r an example 6fL L om “m
r * Syste &
-

software

worage

* Magnetic Disk * Magnetic tape

2

o

22. A group of 4 bits is called:
* Byte *Word * Nibble

23. A group of 8 bits is called a:
* Byte *Word * Nibble * none of these

24, Compact Disk (CD) technology is based on:
* Laser beams * Solar beams * Iron Oxide * none of these

25. How many layers have an OSI model?
* 5 * 6 * 7 * 8

26. A word processing program is a type of:
* Application software * System software ~ * Language translator * All of these

27. MBR is an acronym for:
* Memory Buffer Register * Memory Bit Register * Memory Back Register
* Memory Black Register
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28. The cheapest topology is:
* Star *Bus * Tree *Ring

29. The most powerful & the fastest. computers are:
* Super PCs * Super Mainframes * Super Computers * Workstations

30. The main circuit board in a personal computer is called:
* BIOS * Mother Board * RAM/Bus board  * ASCII Board

31. MBR, AC, MAR, PC and IR are:

* Se rﬂ rage * Auxiliary Memory * CPU Buffer * CPU Registers
32. T?‘Jw I ter system is contr :

* ALU * Control Unit

33. TheEourn\h black backgrounda
* Colour Flat Panel
. HE% 'I I':omputers are
N m * Star
The special storage n mic
* ister

36. The number of instructions executed b
* Opcode *Decoder *MB

3

N

37. Which of the following is not a web browser?

* Mozilla * Firewall * Internet explorer  * Netscape
38. Extension of Microsoft word document is:

* .ppt * xlIs * .bmp * .doc
39. The legal copying a software or data is called:

* Threat * Piracy * Copyright  * Hacking

40. Coaxil cable, fiber optic, Microwave & satellite refers to:
* Communication Media ~ * Topology * Communication Mode
* none of these

41. TCP/IP is a:
* Protocol ~ * Network topology * transmission Media * All of these
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42. Mega hertz (MHz) unit is used to measure:
* speed of processor * storage space of a hard disk
* Rotation speed of CD-ROM * none of these
43. Translator that translates a high level language program into a low level language
program
is:

* Compiler  * Interpreter ~ * Assembler * none of these

44, 1 GB is equal to:
*1024 KB~ *1024 MB *1024TB  * 1024 Bytes

45, To transmit data from memory to a microprocessor and vice versa is carried on by:

* ﬂeﬂl "ontrol bus * Data bus * None of them

46. The software used to access the worlo
* Brfp Web * Serve

47. nnectivity of differefit com

Mﬂh Eﬁfé!mg dlgltal Sig

48.
* Modulation * Dem
49, i ectsgifie results
* Data register * Counter regi
50. The internal process of starting up afca
* Booting * Self start ~ * Warm Up
51. Which software is suitable to enter and edit text in document?
*MS Word *MS Excel * MS Power Point ~ * MC Access
52. A line printer is an example of a/an:
* Laser Printer * Impact Printer ~ * Non-impact printer * None of these
53. A bar code reader is an example of a/an:
* Processing device * Storage device * Input Device * Qutput device
54, A program that converts a source code into a machine code is called a/an:
* Compiler ~ * Assembler * Driver * All of them
55. Microwave transmission, coaxial cables and fiber optics are examples of:

* Modems  * Routers * Communication media * Ring network
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56.
S7.
58.

59.

60.

SsN _ _—7

A computer virus is a:
* Bacteria *software  * signal * hardware

Microprocessor, RAM and buses are known as:
* Software  * Hardware * Firmware . * All of them

A group of parallel conductors that are used by the CPU to "address™ memaory locations.
* Address bus * Control bus * Databus  * None of them

A device that works like a bridge but is able to select the best route from network to
network based on traffic load
* Modem * Router * Communication media * Ring network

The of messages by computer from one person to another, via the Internet.
*B eb * Serve 6-Ma
M 0 n E HENE
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