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Chapter 1: Introduction to Information Technology

Introduction to Computer:

> A computerdﬂl “ic device that can a
produce information (output) from the process

» Computers ar to store, retrieve, proce
» Today, almostall the world make use ¢
> It finds applications in various fields of engineeri

only i

r'a' but also in o
e n"all the devices

Theya

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 and logical operations on
alphabetic, numeric and other types of information. This information provided by the user to the
computer is data. The information in one form which is presented 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 computéi E"ii'El
program. The process of converting the input data into the required output form with ~———= -it

Of-a:
the help of the computer program is called as data processing. The computers are therefore also

referred to as data processors.
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» 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 General-purpose

VErsus

> ﬁectronic Computer ?

« Constructed from transistors and electrica

» 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

« Manufactured to perform a predetermined task or set of tasks.
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» 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. Voltage, temperature; pressure
can be measured in this way.

» Digital Computer
. Theﬂﬂls electronic devices. These devices are programmable. They process data
by way of ma ical calculations, ca i i . ot input a
outpu i signals representing
Nume, “\Hts, symbols are all regr
» Digital Computers are further classifie W
Mjﬂ)BCEOIu'J"rs General Putp
, datasprocessing etc. §p 0
like those used in autom icro '
Wc

memory and size like:

omp
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Components of Computers

[ Monitor Speaker

(output)\ » (output) System unit
l ; ‘ (processor, memory...)
po-1

Printer
{output)

Storage devices

\/ (CD-RW, Floppy,
0I ﬁ Q Hard disk, zip,...)
J - o™
System unit:F 0 n

O Micro-processor, memory, mother a.r

Hard disk, Zip. ..
Perip

O Monitor, keyboard, mouse, pri

Mother Board Microprocessor
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Power Supply




Subject: Computer Science - XI 8) Govt. National College, Karachi

Data Processing Cycle

» Computers can perform four general operations, which comprise the data processing cycle.

= Input
= Process 2
" OUtpUt —) Computers produce output on devices
such as screens and printers.
= Storage
A computer accepts input
from an input device, Dati e brocoased s
such as a keyboard, ala is processed in _)
mouse, scan‘r’\er. 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 Informati ~ -
» All computerproCess uires data, which i§ i i syanehsymbols, such
as numbers, i s, video and sound, 5
» Computers manip a to create informatian. ion i i eaningful,

and useful.

‘
Iﬁ
> Durin ﬂnﬂf '1!i'formation tha hhﬂ‘l e such as a
M
printe ; EEE | 4
> We information can also be put?ner stor

Characteristics of computers ( Why Is A Com ! l

The ability to perform the information processing cycle with amazing speed.
Reliability (low failure rate).
Accuracy.

Ability to store huge amounts of data and information.

V V V V V

Ability to communicate with other computers.

Computer Science & Information Technology

Computer science
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» Computer science is the study of computers, including both hardware and software design.

» 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.

> ITis a comtﬂﬂ lu\puter and communication technology. It is the transfer of information
from one co er.

» The significa Tgean be seen from the f
daily life. F “ H



http://www.webopedia.com/TERM/C/computer.html
http://www.webopedia.com/TERM/H/hardware.html
http://www.webopedia.com/TERM/H/hardware.html
http://www.webopedia.com/TERM/S/software.html
http://www.webopedia.com/TERM/S/software.html
http://www.webopedia.com/TERM/A/artificial_intelligence.html
http://www.webopedia.com/TERM/A/artificial_intelligence.html
http://www.linfo.org/algorithm.html
http://www.linfo.org/algorithm.html
http://www.linfo.org/software.html
http://www.linfo.org/software.html
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4 APPLICATIONS OF COMPUTERS

Today computers find widespread applications in all activities of the modern world. Some of the major
application areas include:

1. Scientific, Engineering and Research:

This is the major area where computers find vast applications. They are used in areas which require lot of
experiments, mathematical calculations, weather forecasting, and complex mathematical and engineering
applications. Computer Aided Design (CAD) and Computer Aided Manufacturing (CAM) help in designing

robotics, automobile manufacturing, automatic process control dev ices etc.

2. Business:
Record keeping, ’lﬂ ﬁl}ﬂlnventory, payroll, invoicing, accounts are all the areas of business and
industry where co to a great extent. Databa 3 arga where
computers are used o le. The areas of applica atlons, etc.
where large amountsrﬂ rﬁi to be updated, edite Ak

Medicine:

read use in pressure

Computerlzed
etc. resulting ij gnosis. Mod i puterized

today.«<Computers are also widely used i | resea
4. Inform h
This is the age of information. Television, Satellite omlm rFH ased on

computers. 5. Education:
The use of computers in education is increasing day by dayTHe : King 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 Entertainment:

Computer games are popular with children and adults alike. Computers are nowadays also u

entertainment areas like movies, sports, advertising etc.

Advantages of information technology / Impacts of computers:
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> Globalization - IT has brought the world closer together. This means that we can share information
quickly and efficiently. The world has developed into a global village due to the help of information

technology allowing countries to shares ideas and information with each other.
» Communication - With the help of information technology, communication has also become
cheaper, quicker, and more efficient. We can now communicate with anyone around the globe 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 rn which ultimately gives rise to profits.

» Bridging th Information techng A I al gap by helping
people from differ ures to communicate Wi ) Jejof views
and ideas.

> More tj

bIe for busines : 7.2 s means
that a eanywhere, : s egsier and
I I ] ‘
more convenient.

>Wadva age,0fi

of new
and interesting jobs. Computer programmers, $ s r’d elopers
and Web designers are just some of the many fewsempie mrtUMh he 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 - It has also brought along privacy issues. From cell phone signal interceptions to e

hacking, people are now worried about their once private information becoming public knowledgé .:' ) -_ =

~— 7

» Lack of job security - Industry experts believe that the internet has made job security a big issu
since technology keeps on changing with each day.
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» Dominant culture - While information technology may have made the world a global village, it has
also contributed to one culture dominating another weaker one. For English is becoming the primary

mode of communication for business and everything else.
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Lecture #5

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 ﬂ:ﬂ:'/uvides teachers a choice of multimedia, software, applications and devices
with which xciting, interactiveflessons.

» Advancements_in petworking within informatio utions and
their staffs anaF' t§;%&nd therefore made a g ailable

» Online courses and web-based training have i

tGChnoMancE ' ' '
HEN

Classification of Digital Compu

> Until recently ifieds as ¢

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

S~———
» Based on interconnected computers, we can classify as o Distributed computers and o Paral

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 Computers (PCs)

> A small, relduwl“sive computer desig

» All are based on the microprocessor technology t ﬁ* : PU on

one chip. ngrﬂ
[
> Businesses usé p omputers for word roc&aﬁﬁ;. Lﬂhlng and for
runnin IT e managemeft ar use for
I -
personm Ra ayi
mEEn

games.
Today, the world of personal co is bas i e and PCs.

> incipal characteristi al co ehs ms >
Currently, Intel Dual Core is the most popular

» PCs mostly use MS-Windows, WINDOWS —
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 such as chess.

» 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.

Workstations

» A type of computer used for engineering applications
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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 VY

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

computers

» A mid-sized computer.
» Insize and power, minicomputers lie between workstations and mainframes.

» But in general, a minicomputer is a multiprocessing system capable of supporting from 4 to about

200 users siﬂlﬂrlﬂ

Mainframe com?e
> A very large and nﬁ/e computer capable
o
simult |
> In somonﬁl 'r! more powerful COM[0 pport more
HEN

simultaneous programs.

Lectuu

Chapter 2: History & Develdp

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.
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The Analytical Engine (A Pre-Electronic Computer)

» The first mechanical computer was the analytical engine, conceived and partially constructed by
Charles Babbage in London, England, between 1822 and 1871.

> It was desigrﬂ nlinstructions from punched cards.

Charles Babbage (1791-1871)
» Augusta Ada Byron, the daughter of English

became
fascinated by his machines. Ada was convinced of the potential of Babbage‘s Analytical Engine

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

Hollerith of New York.

» The prototype model of this electrically operated tabulator was built for the U. S. Census Bureau an
computed results in the 1890 census.
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» Using punched cards containing information submitted by respondents to the census questionnaire,

the Hollerith machine made instant tabulations from electrical impulses actuated by each hole. It

then printed out the processed data on tape.
» Dr. Hollerith left the Census Bureau in 1896 to establish the Tabulating Machine Company to

manufacture and sell his equipment. The company eventually became IBM.

» The 80-column punched card used by the company, shown in Figure, is still known as the Hollerith

card.

/lllllllllllllll AERRRRRNEE REOR RRURNRNN ON NEN NREN NOOEE NNEE BODDDD MNOND
1 1 1
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r
|
ul
» John W. Mauchly, who, gether wi [ e-scale
i
ital computer, the Electroni :
» When finally assembled in 1945, “ENIAC consiSte ef supply and

forced-air cooling. It weighed 30 tons, used undreds of
thousands of resistors, capacitors, and inductaxs. ) 3 al_power to

operate.

» ENIAC is considered the prototype for most of today's computers.
Lecture # 7 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 muchW

abacus goes back almost 4000 years.
> In the 17th century, several mechanical computing devices were developed in Europe.
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B uuumuxuuuuuwumr

Reconstruction of 1623 Blaise Pascal’s 1641 Gottfried Wilhelm von Leibniz’s
Wilhelm Schickard machine “Pascaline™ machine calculating wheel (ca. 1671)
(Deutsches Museum, Munich)  (Musée des Arts et Metiers, Paris) (IBM)

» The most important conceptual breakthroughs, however, came in the early part of the 19th century

The Birth of Modern Computing

» The question ed the modern computers is not an easy one, given the competing claims
for that achi .

> In 1939, John Atanasoff and Clifford Barry bui

machine in 1f
» The first Iarg -sca puter was the Elect mc‘l
compl

\lntctlon of J. Pr@s c

of the

» _Conrad Zuse in Germany and d Wa
COMl _,/m; ?

» Other important contributions during the early e

attributed to John von Neumann and the use ¢
proposed by Claude Shannon.

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 companies to be created.
The First Generation:
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The first generation computers made use of:
» Vacuum tube technology,
» Punched cards for data input,
» Punched cards and paper tape for output,
« Machine Language for writing programs,
» Magnetic tapes and drums for external storage The Second Generation:

In the second generation computers:

« Vacuum tube technology was replaced by transistorized technology,

» Size of the computers started reducing,

» Assembly language started being used in place of machine language,

» Concept of emerged, O High level languages were invented.
The Third Genera

The third generation epsswere characterized b
* Useof Integrﬁ“ﬂ

» Phenomenal increase in computation speed,

* Use of @rms for external s

. esign-of Operating systems an igher |
The Fou eration:

The general features of the fourth generation computefs
» Use of Very Large Scale Integration,
* Invention of microcomputers,
* 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




Subject: Computer Science - XI (20) Govt. National College, Karachi

CPUs work as one and advance in superconductor technology which allows the flow of electricity
with little or no resistance, greatly improving the speed of information flow

Chapter Summary

The following points summarize the main elements of this lesson:

«  The concepts that form the basis of computer technology have a long history that stretches back 2500

years.
« Electrically p ters were first developed in the 1950s and 1960s.
« The "stand omputer has undergone erized by

improvements to the processor, internal architect

FOR

cans MOREN!

The Modern Computer

[®)

» Itis constructed of many hardware components €6

» Digital computers are made up of four major components:

» Central Processing Unit - —Brainl controls all computer operations, processes information,

computes results.

* Input units - Humans interface with the computer through devices like the mouse and
keyboard.

« Output Units - The computer displays results to the human through devices like the pri

and monitor.

« Primary Memory - Stores programs and other data.
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Example:

Word processor (MS-Word):

L

Processing: Formatting the text (such a

OutquSﬂwRe text and allowing

Computer E -
> computer hardware r various
Some exam '

The Main Computer Box / System Uni

<

Microprocessor
Memory
Motherboard
Modem

USB Flash Drive
Hard Drive

Monitor

Keyboard

Mouse

Speakers

SN N N N N N N R

Printer



http://simple.wikipedia.org/wiki/Computer
http://simple.wikipedia.org/wiki/Computer
http://simple.wikipedia.org/wiki/Processor
http://simple.wikipedia.org/wiki/Processor
http://simple.wikipedia.org/wiki/Computer_memory
http://simple.wikipedia.org/wiki/Computer_memory
http://simple.wikipedia.org/wiki/Motherboard
http://simple.wikipedia.org/wiki/Motherboard
http://simple.wikipedia.org/wiki/Modem
http://simple.wikipedia.org/wiki/Modem
http://simple.wikipedia.org/wiki/USB_flash_drive
http://simple.wikipedia.org/wiki/USB_flash_drive
http://simple.wikipedia.org/wiki/Hard_drive
http://simple.wikipedia.org/wiki/Hard_drive
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Communications

devices

Processing device

Control Arithmetic/
unit logic unit

Register storage area
Input devices
Memory
{Primary storagel

Seconda
storage
el
Component nﬁ@
Unit (1]

“‘ Output devices |

» All other computer system devices are linked ei i i nlﬂﬂ housing
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CD-ROM
Drive
Power Supply
w/ Fan
[~ Floppy
Disk Drive

SIMMS
\
| g Hard Disk
Input/Output Dnive
Ports
Sound Board ~. | [|¥, e vl . = : | CPU w/Fan

> The syMrﬂsn EI Ijlputer; everythin
EEN

> It is made of several computer h

v" The case -
provides a fan and power supply which are
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 Lecture #
9

The Central Processing Unit (CPU)

Often referred to as the —brainl of the computer.

It is the core component of a computer. It executes user‘s instructions and processes calculations

The CPU controls and co-ordinates various devices in the computer system.

YV V V V

Without the CPU, the devices cannot work together and so the computer cannot function.
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» CPU is often etched on a chip and is usually called a microprocessor.

CPU
Control Arithmetic

Unit Logic
Unit

Instruction Register Register 1

Instruction Pointer Register 2

Accumulator
» ACPU co parts:

v' Control unit
v A logic unit &
v Regis

Control Unit ' ' '
. ThMrﬂﬂﬂL!H instructions, [se i : ﬂr signals
\ from peripheral devices. ?
" Ino ) ntrols thé”whole co

instructions.

Arithmetic and Logic Unit

= Arithmetic unit; handles arithmetic calculations

= Logic unit: performs logical calculations and makes judgment like —if A > B is truel.
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 &
instruction temporarily in registers. = &

» These registers usually have specialized capabilities for arithmetic, logic, and other operations.

> Registers are usually fairly small (8, 16, 32, or 64 bits for data, address) » There are many registers

including :
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memory address register (MAR) — holds the address of a location in memory

memory data register (MDR) — holds data just read from or written to memory

program counter (PC) — holds the address of the next instruction to be fetched

Instruction register (IR) — holds the current instruction being executed

general purpose registers — can be used by programmers

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

accumulator - stores the result of operations performed by the ALU

AN NN Y N N N

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

main memory.

Execution of anéﬂgll“

» The diagram sF ow.the CPU executes an

v
v" Decode — Put instruction in a form ALU cah understand
v

Execute — Carry out instruction

v’ Store: copy results to a register or RAM
» Computer execute an instruction during a machine cycle » Machine cycle time is measured in:

o MIPS (millions of instructions per second)

Clock speed:

> Series of electronic pulses produced at a predetermined rate that affects machine cycle time:-©

measured in;



http://www.oocities.org/cfleri/glossary.html#register
http://www.oocities.org/cfleri/glossary.html#register
http://www.oocities.org/cfleri/glossary.html#mu
http://www.oocities.org/cfleri/glossary.html#mu
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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.
» 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 ﬂsﬂ:lw“set of common microcode instructions.
Lecture # 10
Motherboard Fo n

» The motherboard is the main component in [ r board with

intengﬂn 'n'c' the other parts RAM, the
disk d , . Rafd disk, or any others) ﬂa e ports
Nhe expansion slots. 7 . —

North Brnidge  Processor

BIOS

» Components directly attached to the motherboard include:

v The central processing unit (CPU) performs most of the calculations which enable a computer

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



http://en.wikipedia.org/wiki/CPU
http://en.wikipedia.org/wiki/RAM
http://en.wikipedia.org/wiki/CD
http://en.wikipedia.org/wiki/CD
http://en.wikipedia.org/wiki/DVD
http://en.wikipedia.org/wiki/DVD
http://en.wikipedia.org/wiki/DVD
http://en.wikipedia.org/wiki/DVD
http://en.wikipedia.org/wiki/Hard_disk
http://en.wikipedia.org/wiki/Central_processing_unit
http://en.wikipedia.org/wiki/Central_processing_unit
http://en.wikipedia.org/wiki/Computer_cooling#Spot_cooling
http://en.wikipedia.org/wiki/Computer_cooling#Spot_cooling
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o8,
»

o

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.
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.

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

computer com t
These condugtor pper traces on a cirgl
» Bus width: NF eﬂf a bus can transfer g
= Usually, theyar nd in multiples of e htﬂ :
> Informatiom travel 1SIT series of ele trhT) ! i né bit or a
. I |
zero bi UH a "
EEE

» _An internal bus is a bus insi 0cessor, ing, [ and other

in ion between regi intern; rHiM

» An external bus is a bus outside of the process i aLa dresses,

Y

Y
—
=.
(%]
=
s
o
c
w
—
>0
QO
—
o
o
>
>
[97]
Q
—
(7]
=
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=R
o
o
3
c

» 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.



http://en.wikipedia.org/wiki/Chip_set
http://en.wikipedia.org/wiki/Chip_set
http://en.wikipedia.org/wiki/Random-access_memory
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Address bus

10O device
Data bus

J 0 I " Control bus
Lecture #11 F 0 n

Main / Internal / Primary Memory

I/O device

a unique

> Rapidly provides data and instructions to the CP

» Consists of electronic circuits: Extremely fastan

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

. [
Semiconductor — Memory
types
Volatile Non-volatile
RAM ROM

T
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RAM (Random Access Memory)

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.

YV V V VYV V V

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

» Most modern RAM is made from integrated circuits.
Types of RAM:

v' Static RAM
o IS Elolﬁbecause it will conti njpower is
removed. |-

MUrBrEfrr'i expensive
v' Dynamic RA mm=

i ecause it loses a

o Transistors and integrated circuits jar : i . i 1) sible to

have battery back up for devices fha
memory.
o Contents are constantly refreshed 1000 times per second o Access time 60 — 70

nanoseconds o Types are

= Synchronous DRAM (SDRAM) — faster, works in synch with internal clock =
DRAM, DDRSDRAM — newer and faster
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ROM (Read Only MFﬂ n

» ROM holds programs and data permanently e

» Data CM ntnwEF'J'n!ny order so R l
» Theco fix&d"at the time of ma
» Access ti and 50 #anosecond

» ROM is typically used to store things that will fle -

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 light)

Programmable Read Only Memory (PROM)

» Empty of data when manufactured

» May be permanently programmed by the user

Erasable Programmable Read Only Memory (EPROM)
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Can be programmed, erased and reprogrammed

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

frequently useI nl u
L1 cache: Ily 256 KB

L2 cache: on t oard 512 -1024 KB
Factors Affecting P eed

> Clock rate of the CPU k‘

> Bu EEE
ain memory size
» Cache

» instruction set complexity

» Number of processing units

» Pipelining
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Lecture#1
2

Chapter 4: Input Output Devices
Input/Output

> In computing, input/output, or 1/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 Dﬂﬂ I “

» Through input and output devices, people provid

i i ih.lc mputeriand receive
results from nfnﬂ
» Most external capable of both inpu and u i
» Some devi t-only (also cg Iw i also called
write-M ﬁ ﬁE ' "p' -

Regardless of whether a deV|ce is 1/0, read-on C r#a Sified as

r character devices.

Character Device

>

= One that inputs or outputs data in a stream O
= 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
asingle 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.
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Lecture # 1
= This may be physically implemented as a serial or parallel stream of data, but the entire block

gets transferred as single packet of data.

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 tha i jginal data.
= Thoset ously stored data.
» The most co f input devices are: ¢
o Point k devices (including
light pens, touch screens, and graphic
M rnsErllrl 'evices (inclug
err

] r ... u .
character readers/recognition, mag nd optical
i

mark readers/recogniti
o Punched cards and tape o Soun

microphones) o Terminals o Digita

scanners, digital cameras, and web Gam

3
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
lettersisq, w, e, r, t,and y.

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

v But there are some special keys like Esc (Escape), Ctrl (Control), and Alt (Alternate).
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Lecture #1
v There are also some keys across the top of the keyboard labeled F1, F2, F3, and so forth. Those are

called the function keys, and the exact role they play depends on which program you happen to be

using at the moment.

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

Function
keys S

keys keypad

The Mouse

v" The mouse trfﬂ Bement on the desktop i
v" This informatien onVerted into movement ¢ thﬁu

v’ Amou TTT which can be clw tions they
wish t n E -
EEN u

v The button on the left is called t imary (left) zl i called the
S right) mouse b

v" Many mice have a small wheel between the

Primary (left)
mouse button!

Tracker ball

v The tracker ball is essentially an upside down mouse.
v" Instead of moving 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.
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Lecture#1
Touch sensitive pad

v These are most commonly found on laptop computers.
v’ A stylus or the users finger is pressed gently onto the pad, and as it is moved the cursor moves on

the screen.

Joystick

These are most commonly used to interact with computer games, although they are also used in

other circumsta g ospital scanners).

Like the trackJan “ement of the joysti , J . Li PEN
v' Light pens ar d with specialist desig
v’ The light penEnRing touched against
v As the pen is moved on the screen, the cursor

Touch screM 0 H E EEE

v Th een is a i een which

v" Selections can be made by touching the screen
v' These are particularly useful in banks, building s : ﬂ h@ are not
used to using a keyboard can interact with a co

4

Scanning Devices / Readers

v The most common types of reader used include magnetic strip readers, barcode readers, optical
character readers/recognition, magnetic ink character readers/recognition, and optical mark

readers/recognition).

Magnetic strip readers

v The most common magnetic tape readers are those used at electronic points of sale (EPOS).
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Lecture #1
v These _read* the personal data stored on the magnetic strip of a credit or debit card.

Barcode readers
v Barcodeﬂeﬁlﬂops, libraries, luggage handling, and stock control.
v" Theline epresent numbers, and can

OpticalManr fFe€ofnition

Standard Code for Information Interchangg

and numbers (e.g. S and 5, B and 8).

Magnetic ink character readers/recognition

v Magnetic ink characters are printed at the bottom of cheques.
v They are used by banks to identify the bank a customer banks with, the individual branch where

their account is held, and the customer‘s bank account number.
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Lecture # 1
Optical mark readers/recognition

v Optical mark recognition sense marks made on specially designed forms (e.g. multiple choice
answer sheets, lottery cards).
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 and tape

v Punched cards and tape were used by the first computers to store programs and data.
v' They are seldom used today except for clock cards, which records when a person starts and ends

work.

Sound capture devices

v" The most common use of sound capture devices involves the use of voice recognition software a

microphones.
- -, . \_-2
v Voice recognition software _remembers‘ the way a user speaks, and converts their speech into t

that appears on screen.
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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 customer from
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.

Digital imaging dnsl “
v' These incFennigitisers, scanners, dig

Video Digitisers

v ThMﬂB£s!a!;!nbination of lhar

analogue signal into a digitalsi

4 [ i opabXxes that giv;
sets.
[

ludlam

v" Tt can also be used to _capture® still imagesif
Scanners

v’ Scanners are used to scan text or images so that they can be stored on and manipulated by
compulter.
v The scanner converts the text or image into a digital signal which it sends to the computer.

v The user can then decide whether they want to store or manipulate what they have scanned.
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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 different

colour.

v Each pixel is stored as a _bit* of digital information.

Web cams
v' Web camfas atﬁms for short) are small dig er
r
ages can be cﬁe a
- =
Output Devices E

» An output device is any piece of computer harg

data processing carried out by an information processing system (such as a computer
world.
» There are a number of devices, which produce data in different forms, which includes audio, video

or hard copy.

» Examples of output devices:

» Screen (Monitor)
* Printer & Plotter
» Projector

» Speaker & Headphone

Plotter Speaker
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Lecture #1
» The two output devices more commonly used 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 puter monitors available, namely CRT and flat panel.
» The display “rn monitors is typic i fi 1 iqui

> All monitors o card, which is locatec
is the video cald, ocesses the data into Ima

> Video cards are also called video display ada

separa icated video memc

burden

CRT M

» The traditional output device of a personal compute

> Just like a television set (an older one, anywa
that uses an electron beam of varying strength to —paintl a picture onto the color phosphorescent
dots on the inside of the screen.

» CRT monitors are heavy and use more electrical power than flat panel displays, but they are preferred
by some graphic artists for their accurate color rendition, and preferred by some gamers for faster
response to rapidly changing graphics.

» Monitor screen size is measured diagonally across the screen, in inches

» The resolution of the monitor is the maximum number of pixels it can display horizontally @%ﬁ@
vertically (such as 800 x 600, or 1024 x 768, or 1600 x 1200). ~—7 .,‘_

> Pixels (short for picture elements) are the small dots that make of the image displayed on the 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.
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Lecture #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
compulter.

» 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 LCDs had slow response times and low contrast, but active matrix LCD screens have a

transparent thigy i istor (TFT) controlling each pixel, so response, contrast, and viewing angle
are much in‘J “

> Flat panel displays are much lighter and less bulk TemOn uch less

power. f ”nB
» They have be ensive than CRTs in the W tE ' OWﬂ. ouwill see

sint re. )kl
iaflat panel ise d i hé number
tally -
|

many morge fl
> Aswit
of pixels horizon an \%rﬂc?illy on the disy

Flat panel display (LCD)

Lecture# 17

Video Display Adapter:
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» 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.

» Elements of the Video Display Adapter:

0 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.

o 640x480 PIXELS (VGA) (images are larger) o 800x600
PIXELS (SVGA) o 1024x768 PIXELS (SVGA) o 1280x1024

Plxﬂ ﬂlﬂnages are smaller)

» The smaller the pixels, the clearer and ne_manitor. Most
monFrﬂrRith a .28 dot pitch. Thi U amonitor
if theldo more than .28. The maj

-MIDDB\EHr'onthe video 3 i : gl be display

r rIfsygu want to do rea ‘ al ‘ gast IMB

o 4 bits - 16 colors (original VGA)

primitive color) o 8 bits - 256 colors (S%
home applications) o 16 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, refrgsifz:

rate relates to the number of times a screen is redrawn. In many of the popular Internget brow
you 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, the display
adapter can draw lines and boxes, scroll text, rotate graphics, make background fills, and also
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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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Lecture # 18

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, 0 a computer which serves as a document source.
» Some print known as network grinte 3 K Tnterfa pically

» In addition, a ﬁgprinters can directl : i efhory cards,

or to |mage captu

]

scanne lT!gle unit, and ¢ rh" .

» There n“ Es mputer printers tAx. Each
of this printer type uses a dlfferwlogy 0 pri J

Ink Jet Printer

» The most common type of printer for home syste oIht pllh
» These printers form the image on the page by spraying tiny

» The printer needs several colors of ink (cyan, yellow, magenta, and black) to make color 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.
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Laser Printer

>
>

Dot matrix printer

A laser printer produces good quality images by the same technology that photocopiers use.

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 printer, reagxpensive than ink jets, but they are cheaper to run in the long term if you
just need Jaulrl/“{ck & white pages.

they lay dovfuanable resolutions rangg f i Ipkatthe high
end.

>

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.
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» 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.

» Also in most new dot matrix printers there is a paper feed which allows most forms of paper.

JOIN

Line printer
»> Theline printEsooﬂof high speed impactipri i i i at a time.

» They S i nrhe early day:
> Print ZM H{E IInes-per-minute| (apj ox
HENE

common.

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@s;;

produce letter-quality type. Some dot-matrix printers claim letter-quality print, but if you look
closely, you can see the difference.

Prepared by: Muneer A. Shaikh


http://en.wikipedia.org/wiki/Computer_printer
http://en.wikipedia.org/wiki/Computer_printer
http://www.webopedia.com/TERM/O/output.html
http://www.webopedia.com/TERM/O/output.html
http://www.webopedia.com/TERM/L/letter_quality_LQ.html
http://www.webopedia.com/TERM/L/letter_quality_LQ.html
http://www.webopedia.com/TERM/N/near_letter_quality.html
http://www.webopedia.com/TERM/D/draft_quality.html

Subject: Computer Science - XI (48) Govt. National College, Karachi

= 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.

= 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:S i otably dot-matrix printers, are limited to one or a few fonts. In contrast,
laser andlyi ﬂ f"; are capable of printing.an.a imi A

MORE!!!
~_ 7
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Lecture # 19 Plotter

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.

YV V V V

This computer output device is used with engineering applications. Projector

Y

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

Y

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

sent to the projector.

> A projector Wtumeetings or to make presentations, because they allow for a large image
to be shown it display is availab ME .

Speaker & Headeo n

Speaker

» Comp litrmha speaker iga IS 6OhNe puter's
und card, which outputs soun d byjth
» Audio IS sent t0 the

The card translates the data into audio signals

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
colorcoded 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.

» Computer speakers range widely in quality and in price
» Some computer displays have rather basic speakers built-in. Laptops come with integrated speake

S~———
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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

Media Player.

» They are also reophones, headsets or, colloguially, cans.
» The in-ear wn as earphones offe :

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 keyboards.

: : m] L [a]
« There are many standard ports as well as custom electronic ports designed for. .

e

h
et

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

» 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:

o Writin o
Readin n “

» They operate just like a filing cabinet.

> The informatf gﬂ on these devices arejus

» The information s simple as data, or
your

> Exavafu BiEi!C!(! the hard drive

zip drives.

» 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 from one to the
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other. o Electronic circuits

come in two forms:
=  Permanent

= Non-permanent
» Magnetic Technology

« Two parts to most of the magnetic forms of information storage:
— The medium that stores the magnetic information.
« Example: Floppy disk. Tiny spots on the disk are magnetized to represent 0s
and 1s.

JT T“ha‘[ can —readl that information from the medium.

drive spins the disk
as a magnetic sensin
F 0 Hforms nondestructive
» Optical Technolo
*El"'h' binary info

EEN
— Millions of tiny holes are —burhe

The holes are i as 1s.

« Speed and access time
« Cost/ Removable versus non-removable
« Capacity

« Type of access

Type of Access

= Sequential - The accessing of pieces of information will be in a serial order, one after the ot '
therefore the time to access a particular piece of information depends upon which piece
S~———

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.
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Most semiconductor memories and disk drives provide random access.
21
Storage System Characteristics
» Can be internal, external, or remote

Are nonvolatile

>
» Usually use random access; can be sequential
>

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 place on a storage medium into which files can be stored
» Physical fil rIa : The actual physic dia as

viewed by the computer

» With magnetifﬂ,ﬂh as floppy discs, daté
represented ustng driferent magnetic alignments
» Optic DVDs) store
permaM HHEI!! Rewritable qp

A CD/DVD drive is
usually assigned
a letter after the
hard drive (such
as D, if there isn't
a second hard
drive).

The various slots
in a built-in

flash memory
card reader are
typically assigned
next, such as the
letters E, F, G,
and H, in this

The letter Cis example.

usually
assigned to
the first hard
drive.

Other letters,
beginning with |
in this example,
would be used
for any other
storage devices
attached to the
PC, such as via
these FireWire
and USB ports.
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Magnetic Storage Devices

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

— 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)

— Hard disks (included on nearly all PCs today)

- Zip cﬂsﬂ1-"city magnetic discs that are proprietary)
acl .

/)
' ' ' "Ml 4
MORE!!! o n'\((““(\

\ ‘\\v;\
RN §\\

A\_\_/l{

storage area on a disk.

Floppy Disks / Diskettes

> Read by floppy drives; sometimes referred to as a legacy drive
» Mylar disk, made of flexible plastic, permanently sealed inside a hard plastic cover
» Spin at 300 RPM
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» Takes .2 second to find data

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

22 Hard located inside the

hard plastic cover)

FLOPPY DRIVE
(this drive connects
to the PC via a USB
cable)

» Primary st ice, in a computer
» Hard driJ@ \Htem consisting of ong.0LmMoLe meta

with an access mechanism inside its drive

> Data isstfd ically
» Use thicket, Iliciplatters for storage: Bé

» Several platters, with information recorded

M ﬂEIII
o 1sks must be or-matgd before use fo

s tracks on the dis is divi

sectors

» Actuator moves head (end of arm, 1/surface

permanently sealed

rotate under head, then read or write o
—Cylinderl: all tracks under heads
Spin between 5,400 to 15,000 RPM Aistots 2110
Data found in 9.5 ms or less
Drive capacity greater than 40 GB |

YV V V V

Faster than a floppy diskette > HDDs can
be:

Read/write head

£
/ ”
<

o Internal: Permanently located inside the system o

External: Connected via a USB or FireWire port
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o Portable: Designed to transport large amounts of

data from one PC to another o Pocket: Very 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 sto
Two comm DVD

Conventional CD discs use infrared lasers

DVDs use recfxnj

Burning: Recordi nto an optical disc
Pits a d nt 1s and Os
Pits CM’EB ﬁ'\Tjsc surface or
changi Fthe disc

> Wprese t
Compact Dis

Optical format

YV V.V V V VYV V VY

Most software ships on a CD
Read using a laser

From 650 MB to 1 GB capacity
Rotation speeds vary

Types o Read only: CD-ROM o Write once: CD-R o Rewriteable: CD-RW o Picture CDs and
Photo CDs

YV V. V V VYV V

Digital Versatile Disc

> Digital Versatile Disk or Digital Video Disk (DVD)

» Similar to CDs, but can store more data

» Types o Read only: DVD-ROM o Write once: DVD+R; DVD-R o Rewritable: DVD+RW; DVD-
RW; DVD-RAM
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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)

> Read by flasuvﬂrl “ reader
Flash memory /
» Found in camera HB drives

Combination of RAM and ROM

Long M)ﬁﬂ r*! '
Flash ives: Sistiof flash memor
Also ca ory driy€s, thumb dri

External storage

YV V.V V V V V V

Provides sequential access

= Information stored in sequence

= Slower than disks which provide direct access
Magnetic tape streamers or tape cartridges used by both mainframes and microcomputers
Plastic tape with a magnetizable surface that stores data as a series of magnetic spots
Primarily used for backup and archival purposes
Most tapes today are in the form of cartridge tapes

YV V V V V

Read from and written to via a tape drive

> Tape libraries contain multiple tape drives
Smart cards

» Credit cards with a chip
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> 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 device

Some smart cards store biometric data

YV V V V V

Can be used in conjunction with encryption and other security technologies

Solid-state disks

» Large amougt Of

» Use flash memory instead of spinning platters @n
> Extremely fas storage
> Require batterE)uAR

Remote stora Mgﬁ E ' ' '
- Usmg tﬂiﬁ&ly a part of the
» Online storage: ed via the Internet

RAID
> RAID (redundant arrays of independent discs): Method of storing data on two or more hard drives
that work together to do the job of a larger drive o Usually involves recording redundant copies of

stored data o Helps to increase fault tolerance

Partitioning and File Systems

» Partitioning: Enables you to logically divide the physical capacity of a single drive into

separate areas, called partitions or logical drives > Used to:

o Install more than one operating system
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o Create a recovery partition o Create a new logical drive for data o Increase
efficiency (smaller drives can use smaller cluster sizes)

> File system: Determines the cluster size, maximum drive size, and maximum file size o FAT,
FAT32, and NTFS

JOIN
FOR

MORE!!!
Lecture # 2 me
ChaMter

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 an ordered sequence / set of instructions, usually written in high-level programming
languages

» Program software performs the function of the program it implements, either by directly providing
instructions to the computer hardware or by serving as input to another piece of software.

» In contrast to hardware, software “cannot be touched". ~
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Application
software

Hardware

Types of sofllnl “

» Practical comp tﬂ divide software syste

®  System Software

- Mﬂ"ﬂf‘"
. 4 HENE
" Application Software
Syst ftware

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 work together harmoniously.

> Its purpose is to unburden the application software programmer from the often complex detail

the particular computer being used, including such accessories as communications devices, prigte Sl
device readers, displays and keyboards, and also to partition the computer's resources such 3
memory and processor time in a safe and stable manner.
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Device driver

>

In computing, a device driver or software driver is a computer program allowing higher-level
computer programs to interact with a hardware device.

A driver typically communicates with the device through the computer bus or communications
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.

Appllcatlonﬂﬂir& diversity of modern hardware and operating systems, drivers operate in
many differ ts.
Drivers may |[ n Hﬁ

printe

- Mca;E HEN
sound cards

computer storage devi
SCSI)

= image scanners

= digital cameras
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Operating system

>

An operating system (OS) is a set of programs that manage computer hardware resources and
provide common services for application software.

The operating system is the most important type of system software in a computer system.

A user cannot run an application program on the computer without an operating system, unless the
application program is self booting.

For hardware functions such as input and output and memory allocation, the operating system acts

asan intermﬂﬂm application programs and the computer hardware.

Operating s r d on almost any deVice,tha at phones
and video ga oles,to supercomputers and
Examples of’;chnern operating systems i
Operating systems can be classified as follows

. M’ﬁBAE\f" ams it  Qperating
tihwndreds; or even thousands X J

= Single-user: Single-use 5, @S opposed to ¢ system, are

= Single-tasking: When only a single progra
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 operating 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.

= Embedded: Embedded operating systems are designed to be used in embedded comp

systems.

Prepared by: Muneer A. Shaikh


http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Computer_hardware
http://en.wikipedia.org/wiki/Computer_hardware
http://en.wikipedia.org/wiki/Application_software
http://en.wikipedia.org/wiki/Application_software
http://en.wikipedia.org/wiki/System_software
http://en.wikipedia.org/wiki/System_software
http://en.wikipedia.org/wiki/Dynamic_memory_allocation
http://en.wikipedia.org/wiki/Cellular_phone
http://en.wikipedia.org/wiki/Cellular_phone
http://en.wikipedia.org/wiki/Video_game_console
http://en.wikipedia.org/wiki/Video_game_console
http://en.wikipedia.org/wiki/Supercomputers
http://en.wikipedia.org/wiki/Supercomputers
http://en.wikipedia.org/wiki/Web_servers
http://en.wikipedia.org/wiki/Web_servers
http://en.wikipedia.org/wiki/Unix
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Microsoft_Windows
http://www.webopedia.com/TERM/M/multi_user.htm
http://www.webopedia.com/TERM/M/multi_user.htm
http://www.webopedia.com/TERM/M/multi_user.htm
http://www.webopedia.com/TERM/M/multi_user.htm
http://www.webopedia.com/TERM/M/multiprocessing.htm
http://www.webopedia.com/TERM/M/multiprocessing.htm
http://www.webopedia.com/TERM/S/support.htm
http://www.webopedia.com/TERM/S/support.htm
http://www.webopedia.com/TERM/S/support.htm
http://www.webopedia.com/TERM/C/CPU.htm
http://www.webopedia.com/TERM/C/CPU.htm
http://www.webopedia.com/TERM/M/multitasking.htm
http://www.webopedia.com/TERM/M/multitasking.htm
http://www.webopedia.com/TERM/M/multithreading.htm
http://www.webopedia.com/TERM/M/multithreading.htm
http://www.webopedia.com/TERM/R/real_time.html
http://www.webopedia.com/TERM/R/real_time.html
http://en.wikipedia.org/wiki/Embedded_system
http://en.wikipedia.org/wiki/Embedded_system

Subject: Computer Science - XI (64) Govt. National College, Karachi

Operating System Functions

= Perform common computer hardware functions

= Provide a user interface

= Provide a degree of hardware independence
» Manage system memory

= Provide networking capability

= Control access to system resources

= Manage files

= Program Execution

= Handli put Operations
" InfoJmNsource Protection
User Interface \Egﬁ;
> A function of system that allows
Com d interface:
-WM:BIKE]J:J; that requires i operform

EEN
basic activities
., unix, DOS

u H - -
- i
= Graphical user interface (GUI) -m I.
|
« A user interface that uses pictures (i€o dfs Iayedﬂ %n 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 (GUI).
Microsoft Windows XP is a widely used graphical operating system. DOS (Disk Operating 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 W&l@t&fo hapan

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.
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= 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 programming errors but the Windows 98 Second Edition which came out later
was much better with many errors resolved.

= Windows NT - A version of Windows made specifically for businesses offering better
contro tion capabilities to help network administrators.

= Win first version of Windows afte i X ions offering

a better interface and better library fungti
= MS- or Microsoft Disk Opefé i 6based
persoDrF n:n:s It was the main : attbte jpersonal
computers during the 19803 to the mid 49 3 d by @perating
M rﬁ cal user interfac
i V'USed to be a serverir and of glused by
anyone who does not un the syst g
Lin similar t@"Unix in ope . bbe used by

= Apple Macintosh - It has a good graphica ace ash often)

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

hardware.
Lecture # 26

Utility software

computer.

» A single 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 cateqgories

« 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 cleaners can find files that are unnecessary to computer operation, or take up considerable

amounts of spiﬂ I u
« Disk comp tilitiesican transparently cg
is

the capacity o

reasing

- Disk defrag detect computer files I locations

on the hard disk, and move the fragments to ong

- Disk '1dividua| drive i - i siown file
systenMﬁBvEr!jkw the operating'sys d ingi [

. rchive utilities output a strea imgle fil : . 1¢: . setl of files.

. Mod of pe ine_date 3, such as

deleting, renaming, cataloging, moving, copyi dimod ets.

«  Cryptographic utilities encrypt and decrypt st
« Network utilities analyze the computer's netwe ivi i A iags, 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 by
blanking the screen or filling it with moving images or patterns when the computer is not in use.

Contemporary screensavers are used primarily for entertainment or security.
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Lecture # 27

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.

Programmingfangta duces programs whic structs all
the other part rs to perform work a

Each prograannge has its own vocahul

Programmers use these languages to construgt i instructiong for the

~MARE!!!

» Visual Basic
= C++
Computers only understand programs in their own machine language. Machine language is the
language of 0‘s and 1°s.
It is 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.

instructions into binary code: ~

« Assemblers

» Interpreters
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« Compilers

Application programs

|

High-level languages
Machine-independent High-level languages

___________________ [_-__-__--_____-___

Machine-specific Lows=level languages
Assembly langunge

|

Machine language

Microprogram control

JOIN

. Fi n - Machine Langug were

0 tructions written in nalu:

made
. n ne Assembly Langué

N instructions written in m?.
. =People-@riented Programming i g m jes: Use

» 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:

« Fifth Generation - Natural Languages o Object-Oriented Languages: A language t-'

o 2o
expresses a computer problem as a series of objects a system contains, the behaviorsefe "=

those objects, and how the objects interact with each other.
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Assembler:
» A program used to translate Assembly language programs.
» 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 Code

Executable
Caode

Compiler
» Alanguage trElo thonverts acomplete |

form known as object code).

» The mMnﬂrﬁE rl'/\'nting to trans
EEE

Step 1: Translate program

Step 2: Execute program

Machine
language S,
program =
=
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

Machine -

Progmam

language

statement guag
statement i =2
Statement
execution
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Lecture # 28

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 higﬂﬂnjﬂwming languages were designed in the 1950s.
» Now there areido erent languages, in€ludli
Pascal, and Pr,

> Ultimately, p ten in a high-level la

a compiler or interpreter.

High.

Assembly language

Machine language

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.
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» 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

>

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.

* Intermediat tations: When a language is compiled to an intermediate representation,

that repr, e optimized or saveg 3 X i i he need to re-read the

source file. When the intermediate represepta i asibyte code.

The intermediaté representation must then : te it.
* Translated: ge may be translatediinto™ angtiage for which

native code compilers are already widely avai . iS a common

tar hitranslat
EEE

Low- | programming langua

>

Low-level languages are closer to the hardwarg tha
closer to human languages.
Generally this refers to either machine code or a hly language.
Low-level languages can be converted to machine code without using a compiler or interpreter, and
the resulting code runs directly on the processor.
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.
Low-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 directly without=a=

previous transformation.
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» 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 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 | Is & language for programming computers which does not require detailed

>

Mguter understands. 7
Lecture # 29

Application software

knowledge i puter, as a low-leve

High-level languages do not have to be written)fc

the computer I rk with.
High-level langu loser to human langtage

On the other hand, a low level language is a comip

) |
s
IanguaM gﬁi' ' ' [ [ ] :-
Machi g & 16West level, becalls *hllc #O that the
H . h

>

Application software, also known as an application or an "app", is computer software designed
to help the user to perform specific tasks.

Examples include enterprise software, accounting software, office suites, graphics software and
media players.

It is a broad category, and encompasses software of many kinds, including the internet browser.
This category includes:

= Business software

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

= Word processing

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 proceﬂvﬂmis widely used for:

= writing documents such as letters, me

. creatirFBl Rsages

= producing agendas and minutes of mee

. Mrﬂﬂ/Ee' l¥ments, referrals al.
EEm
i - S cuments

> _ A key advantage of word proce : :

> rocessing software is i , produce
arts. A

> It‘s easy to make changes to existing documehissand=producesmuliiplesdocumentssthatsiiave only

slight differences, for instance a mail merge where a standard letter is sent to customers with just

the customer details changed.

» Industry-standard word processing software packages include Microsoft Word and Corel
WordPerfect.

Features of a word processing package

> Professional word processing packages are capable of performing many complicated twr

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

= editing facilities with auto text
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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
= character formatting — e.g. bold, underline, italics, etc

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

@} Home Photography Newsletter (Read-Only) - Microsoft Word
n Centering — vertical/horizontal B Edt Vew Inet Fomat Took Tabe Wndow bep

NEHLAH|EGRY|IBRS v -o-aHO
Ties NewRoman_<|[10_-|| B 7

3 T # 4.0f 24 - Cipboard

» automatic page numbering i' f RSN . =
Click an item to paste:

=.Z A

~ 44 Normal + 10pt ~
5
K.

= headers and footers (BT
*  macro m N i N e G , s
= tables m .
MORE!N L] M Skt
EEN - E o » .
R ; A statlll 7] & O = - =
some desktop p .
apabilities -

> The current versions are Microsoft Office Word ce Word

2011 for Mac.

» lIts proprietary DOC format is considered a de facto standard, although Word 2007 can also use a
new XML-based, Microsoft Office-optimized format called .DOCX
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Lecture # 30 Spreadsheet

>
>

> ﬁcel now has the largest mark@n the

Features of a spreadsheet package

>

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 can be used for any numerical or text/graphic based documents.

It displays mwl usually in a two-dimensional matrix or grid consisting of rows and
columns.
Each cell contai umeric text, numerigiva

A formula d(:Feu:He content of that cell jis touk

(or combination of cells) each time any cell is

SpreaMﬂ nﬂ:El' ** for financial i g alculate the
M
entire a raftersa change to a sing i d

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
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n ) Window  Help
aUtomatIC page numberlng DBEIHH\D&J & B @< o - <M = - 8] Zl M 43 roo% @
- 10 \nzu:xzu\m%,sssc:m\ -4 -
A23 ~
A B T [ | T F | = | H | T | AR |
= gsearch and replace 1 College Cash Flow AnaIyS|s
2 |[Resources Freshman Resources
| 3 Freshman ophomore. Junior enior Total
4 [Financial Aid § 502500 § 532650 § 564609 § 598486 §$21982.45 o
M 5 Juh 1,525.00 1,616.50 1,713.49 1,816.30 6,671.29 o
| ] i
spelling checker/grammar ¢ g o iEx  2EmE  smme sm @ d
| 8 [Total $ 10,250.00 _§ 10865.00 § 1151690 § 12207.91 §$44839.81
checker/thesaurus o [Expenses R —
10 Froshman _Sophomore Senior Total
| 11 [Cl $ 54000 § 572.40 5 605 74§ 643156 § 236229
1 12 |E: nt 725.00 766 .50 81461 863 49 3,171 .60
1 355 00 376.30 398 686 42’2 a1 1 ,552 99 c
ea ers 00 ers 5 To! $ ’IEI?EEIDD $ 1086500 % 11 51590 $ 12207 91 54483931
= sorting facilities CHER e e T s
istan|| 4 @ (5] || [MMicrosot Excol - Coll.. [ IR

= creating charts to visually represent data

= exporting and importing data easily to database products

= styles

Microsoft Excel F 0 n
» Micr rlc[/ y commercia icati i istributed by
Micro UHCE] s and Mac O =
- - .
|
(1

Excel forms part of Mlcrosoft

> ltisavailable for the Windows and Mac platfc
» Microsoft released the first version of Excel far i i rsion 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 office, s
as Microsoft Excel, Microsoft Word and Microsoft Access. ~—2 ':t';' ;'_: '. 7
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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)

. PowJ&I)“resentation graphics

= Access 2007 (relational database)

. Outlofza nail and personal info

= Publisher 2007 (desktop publishing).
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Lecture #
31

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
= Gra su'rlr“arieties (image, vid

» However, ALL types of information stored inje
format: a seqfnﬂnd 1's.
» Computers usgn des to represent all the in

Memory St

2 simple

HEN
Bits

» A bitis a binary digit, the smallest increment of o

o= 0 )
m
> A bit can hold only one of two values: 0 or 1§ c rn) [ the electrﬂ' vw 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.

> With a nibble we can represent up to 16 distinct values. In the case of hexadecimal numbers thg:
: : o |
values0123456789ABCD E and F are represented with four bits > BCD uses ten differe
digits (0123456 7 89) and requires four bits.
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> 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.

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:
7 6 54 3 210

JOIf

> Bit 0 is the low order bit or least significant bi

i ifki:ictmm
the byte. I g ﬁa
alSo contains exactly two nibbles:

> Notethatab

» A word is a group of 16 bits.
» We'll number the bits in a word starting from zerG0 . THE appears below:

1514 13121110 9 8 7 6 5 4 3 2 1 0O

> 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:

151413121110 9 8 7 6 5 4 3 2 1 0

LD 11 [ 1 1 1|l o e e o o

H.O.Byte L.O. Byte
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Computer Storage Units:

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

Unit Equivalent

1 kilobyte (KB) 1,024 bytes

1 me 1,048,576 bytes or 1,024 KB

1 gdnm 1,073,741,824 byfes o

1 ter 1,099,511,627, 716

1 peLEtuB 1,125,899,906,84
Codes for 1'0'1

= Qverview of the decimal numbers 0 to 9 and the

Decimal BCD-
number 8421number
0 0000
1 0001
2 0010
3 0011
~ 7
4 0100
5 0101
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ASCII Codes:

6 0110
7 0111
8 1000
9 1001

Although BCD is not suitable for general purpose arithmetic, it is useful in some embedded
applications.

In 1964, BCD was extended to an 8-bit code, Extended Binary-Coded Decimal Interchange Code
(EBCDIC).

EBCDIC Wdﬂlrulrst widely-used computer codes that supported upper and lowercase
alphabetic characters dition to special chara i 3 .

Most computers use ECII (American Sta
repres ssible to tran
Text MHRE:! !1 assigning a upi

or example, the widely used A define
127

In ASCII, an "A" is 65," B" is 66, "a" is 97, "bf is
When you save a file as "plain text", it is stored"®
ASCII format uses 1 byte per character 1 byte gives only 256 (128 standard and 128 non-standard)
possible characters

The code value for any character can be converted to base 2, so any written message made up of
ASCII characters can be converted to a string of 0'sand 1's.

ASCII includes definitions for 128 characters: 33 are non-printing control characters & 95 are
printable characters, including the space, which is considered an invisible graphic.
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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 default
character code.

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

including English, Greek, and Russian.
- 33
Chapter 8: J 0 I “ Data Contmunlcatior
Data communicati
» Data communicati ﬁrsto the transmissio of“ igi
betwe e i omputers. Co
MOREHNL [ s
» _More specifically data communigatiemsis,the exchan an other
WM, coaxXi y i

waves such as broadcast radio, infrared light,

£

[T

h each other.

Medium

Sender

digital analog digital

T Modem Modem

telephone lines

Five elements / components of data communication:
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Relationship between the Five Components

(1) Transmitter (2) Receiver
Set of Set of
Rules n . Rules

Agreement between the

communicating devices [

(5) Protocol

sent

Message | ”E miormatloeg

being communlcated

Protocol The set of rules that guides hovw=eats
transmitted and encoded and decoded.

Prepared by: Muneer A. Shaikh



Subject: Computer Science - XI (85) Govt. National College, Karachi

Lecture # 34

Properties of Transmission

> Five basic properties of both the physical and wireless links:
1. Type of signal communicated (analog or digital).

o Analog: Those signals that vary with smooth continuous changes.

= A continuously changing signal similar to that found on the speaker wires of a

ighfidelity,stereo system.
o Digit s that vary in steps Qljiia m Candel ally in the

form of pulses of electrical energy (rep

o In digital systems: Speed is measured in ..
= Bits per second (bps).
* 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-wayts::

simultaneously). ~—

» Simplex transmission - One way transmission.
» Half-duplex transmission - Flows only one way at a time.
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* Full-duplex transmission - Two-way transmission at the same time.

< &y U
\-

4. The method used to transport the data (asynchronous or synchronous transmission).

o Two typesd 0 Ia“ission, each requiring a different modem.
o -
Asynchronous transmission: E

= Infor sent byte by byte.

. Cﬁer and mire'cimmonly used
SynchM B\ECI Em

ata is sent i ather tha

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.
Lecture # 35

Transmission Modes/Ways/Methods:

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

Simplex
Half Duplex
full Duplex

A simplex connection is a connection in which the data flows in only one direction, from
the transmitter to the receiver. This type of connection is useful if the data do not need to
flow in both directions (for example, from your computer to the printer or from the mouse to
your computer...).

A half-duplex connection (sometimes called an alternating connection or semi-duplex) is a

connection in which the data flows in one direction or the other, but not both at the same

timedinllu of connection, each end of the connection transmits in turn. This type of
conneeti possible to have bidirgcti j apaci

the lin

A ful nnection is a connec

simultaneously. Each end of the line c 2, which

=
M\rﬂREWl' is divided in t i fithe same
i juingisgeised for both dire =| i L I
= )

Mainframe

Direction of
data at time |

v

Half-duplex _———
e -—
- Direction of . =
orkstation data at time 2 Workstation

w

Direction of

data all
[:I NS [_—:I Full-duplex

Workstation Workstation

Asynchronous Transmission

» An asynchronous connection, in which each character is sent at irregular intervals in time (for

example a user sending characters entered at the keyboard in real time).
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» Each character is preceded by some information indicating the start of character transmission (the
transmission start information is called a START bit) and ends by sending end-of-transmission
information (called STOP bit).

Synchronous Transmission

» In asynchronous connection, the transmitter and receiver are paced by the same clock.
» 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 Jm_"aloq And Digita
» Analog sign inuously variable ele ep ata being
transmitted. Sinc tH sent using variable ents itSissvery=difficult to

u
remove noise and wave distortions during thejtr ignals cannot
perforM\ﬂR 'a's'ission.

» On th r : al sighals use bina a being

smitted. Noise and distortion tle efffe i isston possible.
The two Igital nology are
= The recording does not degrade over time

= Groups of numbers can often be compressgdi

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 technique used to encode the digital bits into analog signals is called "Modulation”,

their reconversion (analog to digital) to the original signal is called —Demodulationl
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» Modern modems work at 56 thousand bits per second (Kbps) or higher data transfer speeds.
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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 m sical links through W alS ¢ 3 ath. Bhese are
also called guide media. n
Bounded mefgv up of a external conductor (Usu Q aterial.
They offer high speed, good security and low ¢ ast.

YV V V V

HoweVEr, i be used due
ThreeMBRﬁJ’!’! media are useéd o
= 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.

» Qutside this central Conductor is a non-conductive material. It is usually white, plastic material used’i
to separate the inner Conductor form the outer Conductor. ~—7 |EaEaay

» 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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Chara istics of Coaxial Cable

7" COPPER
WIRE

INSULATION
COPPER MESH
OUTSIDE INSULATION

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

number.
The high th he thinner the centga

the core.

Here the mosf@ﬁ(wial standards.
= 50-0 - G-11: used with thigk Ethen m
. I]]th thin Ethernét § g™
- WHEED

e thicker

th cable televisio

= Low cost
= Easy to install
= Up to 10Mbps capacity

= Medium immunity form EMI

Lecture # 37

Twisted Pair Cable

YV V V V V

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. ~2

The number of pairs in the cable depends on the type.
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
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> There are two types of twisted pairs cabling
= Unshielded Twisted Pair (UTP)
= Shielded Twisted Pair (STP)

.Characteristics of Twisted Pair

= Jow cost
= easy to install

= High speed capacity

= High attenuation

JoiN
s FR

» Fiber optic cable uses electrical signals to trans

> AlaseMﬂ/ﬁsEip'I! of light throug
into —1’Sl and™— St end.

> center of fiber cable is d or c¢ I rH is glass

to the other device around the intefnal core is aire

> No light escapes the glass core because of this ffe ﬁ 3

> Fiber optic cable has bandwidth more than 2 g
Characteristics of Fiber Optic Cable:

= Expensive

= Very hard to install Cladding

= Capable of extremely high speed
= Extremely low attenuation
= No EMI interference
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Wireless / Unbounded / Unguided 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.

cases,

o4 Bt -
> UngmM a grﬁe%s for transmitti d.li e them;
les are propagation thro cuum/a i
Satellite

=  Microwave

= Infrared

Terrestrial microwave

» Terrestrial microwaves use Earth-based transmitter and receiver. The equipment looks similar to
satellite dishes. Terrestrial microwaves use low-gigahertz range, which limits all communications 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
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the equator. These Earth-orbiting systems are capable of receiving and relaying voice, data, and TV
signals.

Infrared communication

> 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.
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r9: 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:

» A computer neE/or can also consist of, and is

MORE!!!
S N

» 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 c i s: Using a network, people can communicate efficiently and easily via
email, instant'me at rooms, telepho i : ideaseonferenting.

» Share netwo puting resources: i er on a
network mang H se resources provide printing a

document on a shared network printer. The pri efork isfto share

resourMﬁnaE '['r'JSlC from one
HEN
Benefits.of using a computer ne

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 know
its bandwidth. —
> Speed
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= 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.
39

Types of network connections

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

Peer-to-Peer Netwﬂlﬂ I “

» These are also called Workgroups.

» A peer-to- pef\ooncomprlses of 10 or [es
organlzatlon
Inap omputer hold iw
these Mn ’KE at has a partigula 50
| I |

to access the resource it has.

> le, if a printer i

computer A must be turned On.

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

Server. There is no user limit as such, as it depends directly on your hardware resources and capacity

to support users.

R
JOi
» Another big aﬁlrﬂﬁa client/server netwo &
get enf . Te.a nrk, a person, called
auser ;ﬁ TI the credentials afe
HENE

the network.

ient/server type of ne
Intranet capability, Internet monitoring, etc.

40

Cateqgorizing Networks According To Size (Geographical Point of View):

» From geographical point of view, there are five types of networks.

= PAN (Personal Area Network)

= LAN (Local Area Network)

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

= The Internet
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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 machines,
telephones, and even video game consoles.

» A PAN may include wired and wireless devices.

» The reach of a PAN typically extends to 10 meters.

» A wired PAN is usually constructed with USB and Firewire connections while technologies such as

Bluetooth arﬂwﬂel “munication typically form a wireless PAN
o
FOR, ®
- ‘ ]

Mn@!

Local Area Network (LAN)

» A local area network (LAN) is a computer network that connects computers and devices in a limited

geographical area such as home, school, computer laboratory or office building.
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Server

Workstation workstation
HUB
workstation Printer
Workstation Workstation Workstation

» The nodes arehi i s, ring, star, tree, or fully connected topology network configuration.
> Benefits of '
o i ardware resources. ofSha
SO n ata. o Consolidated wi
Mr&n{ EEN
M Metropolitan Area Ne

campus.

Frame relay cloud

Fegional
Office

Head-ofice

Dadup R

Regional
Office
PSTH

sk i s
i PR

Femate ! roaming ussrs
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WAN (Wide Area Network)

» A wide area network (WAN) is a computer network that covers a large geographic area such as a
city, country, or spans even intercontinental distances.

> Internet is one good example of a WAN.

» A WAN often uses transmission facilities provided by common carriers, such as telephone
companies.

» Wide Are Networking connects multiple LANSs that are geographically separate.

» This can be accomplished by connecting different LANs using services like dedicated leased line,
dial-up phone, satellite links and data packet carrier services.

» WAN is high

Jﬂ |r“istance communication technology.

The Internet

» The Internet is a global system of interconnected governmental, academic, corporate, public, and
private computer networks.

> Itis based on the networking technologies of the Internet Protocol Suite.

» The Internet is also the communications backbone underlying the World Wide Web (WWW).

Summary:

Prepared by: Muneer A. Shaikh


http://en.wikipedia.org/wiki/Wide_area_network
http://en.wikipedia.org/wiki/Wide_area_network
http://4.bp.blogspot.com/_2MokoHrcMno/TPiiYCrVEeI/AAAAAAAAAYI/URLvAAaP3KY/s1600/wan.jpg
http://en.wikipedia.org/wiki/Internet_Protocol_Suite
http://en.wikipedia.org/wiki/Internet_Protocol_Suite
http://en.wikipedia.org/wiki/World_Wide_Web
http://en.wikipedia.org/wiki/World_Wide_Web

Subject: Computer Science - XI (102) Govt. National College, Karachi

Interprocessor Processors Example
distance located in same
im Square meter Personal area network
10m Room ]
100 m Building » Local area network
1 km Campus
10 km City J Metropolitan area network
100 km Country )
m“ _ Wide area network
10,000 km

FOR
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Network Topologies:

>
>
>

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 * e
The following_are basic types of LAN topology: | | 2 ?

. BUSJUIﬁ

The first type of LAN topology is the Bus tof csec ed to all
the computers on the LAN network.

All the computer network devices communicate through the same shared bus — so that‘s why a 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.
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The Ring Topology:

» 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 trwnlu is finished, it releases the token to its neighbor, and the process repeats.
» Ring topologyis .

The Star Topology:

» Each node is linked to a centralized point such as a Switc
» 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.
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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.

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.

Lecture # 42 Networks Devices
\———"?

» The following devices connect the members of the network:

= Hub
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= Repeater

= Switch

= Bridge

=  Gateway

= Router

= NIC Card
* MODEM

L
c
o

» The hubor nd/nflﬂmects computers and devices and sends messages and data from any one
device to all .

e
> If the desktop terwants to send data to the I 5 3 e lij op through

the hub, the get sent by the hub t efark. They
need to do work to figure out that the message fis nofff |-
m

Desktop
Computer

Printer Database

Repeater

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

degradation.
> In most twisted pair Ethernet configurations, repeaters are required for cable that runs longer than
100 meters.
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» A repeater with multiple ports is known as a hub.
» Today, repeaters and hubs have been made mostly obsolete by switches.

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

information found in the data gram or packet.
» Routers use routing tables to determine what interface to forward packets.

> It sends network packets in one of many possible directions to get them to their destination.
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@

Desktop
Computer

Printer Database

wae  JOIN

» A network bfﬂrﬂ: multiple network seg
> Bridges broadgasti@ all ports except the port o

> Bridges come in three basic types:
. M@ﬁ r'ciz onnect LANs
. emo idges: Can be used to createls

Gateway

» A link between two different networks that havese
> Itis 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.

NIC card

» A network card, network adapter, or NIC (network interface card) is a piece of computer hardware
designed to allow computers to physically access a networking medium.

» They come in 2 varieties, wired or wireless. Most modern desktop computers come with a wi o :

NIC and laptops come with both a wired and a wireless NIC.
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» Each Ethernet network interface has a unique MAC address which is usually stored in a small
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.

Outgoing: Converts binary data from computer (digital) into telephone compatible signals (analog).

Incoming: Co[n]‘une signal (analog) into binary data for the computer (digital).
Canbeane al device (usually 3 —cardl).

YV V V V

Database
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OSI Model

» OSI: Open System interconnection o was created in the 70°s by the ISO

» Comprises of seven layers

> Reference model: deals with connecting open systems that are; Open for communication with other
systems

» Each layer defines how data is treated and goes through different stages while traveling in network
from one place to another.

» Gives complete picture of information flows within network.

> All layer are u nd systems but only first three layers used in intermediate systems while
network corJ GI>
—

H

w

N

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

-

<— TRANSPORT SERVICE —>

OSI LAYER INTERACTIONS

x]
7 Application 7 Application
6 Presentation

m e
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TCP /1P
> Developed by the US defense advanced research project agency (DARPA) for its packet switched
network (ARPANET).
» Used by the global internet.
» Like the OSI model, the TCP/IP suite is layered
— Because the protocols found at each layer are independent of those at the other layers, a

given protocol can be modified without affecting those found at other layers. Layers are: o
Application layer. o Host to host or transport layer. o Internet layer. o Network access

layer.

IOIN
TCP/IP Protoc i re Model

P |Jescesseasse

Network Accessf------

Physical  foooooooC

Source System Destination System

44
Chapter 10: The Internet

The Internet:
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>

>

The uses of the Internet

It is 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 highwayl.

A world-wide network connecting millions of computer networks for the purpose of exchanging data
and communications using special rules of communication.

The word internet is used to describe a network of networks which incorporate a very large and
complicated set of equipment.

The Internet is a global system of interconnected governmental, academic, corporate, public, and

private computer networks

So the internej i ion of organizations that provide equipment that support the internet
functions a UI internet connects mak S ization i etworks

together thus enabling all these organizations t

Return Path

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

from network to network:

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

transmission over 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.
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» Surfing the web.

Internet Services

» The main services used on the internet include:

=  Web browsing — Supported by the HTTP protocol, this allows users to view web pages using a
web browser.
= E-mail - Allows people to send and receive electronic messages.

= Telnet - allows remote login to computers

= FTP-AI igkgfile transmission to remote computers
" ConferJﬂI“An electronic meetii § s eeCORVeRience of the
participants.
« IRC (|ntfeueﬁ(:hat) - —Real-timeflo
accomplis ng text over a —chat
— I
M 0 H E HEN

World Wide Web (WWW or th

nication is

graphic images.
» It contains hypertext links or highlighted ke A : malion.
> A collection of linked Web pages that has a common theme or focus is called a Web site.
» The main page that all of the pages on a particular Web site are organized around and link back 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.

» The Web follows the Hypertext Transfer Protocol (HTTP)
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= HTTP: Itis aset 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 are listed in this category:

* Web Browsers,

» Search Stﬁces
Web Browsers
> Most commofn to access the World
» This tool allows a all of the multimedia
» These Mﬂr Emb pages to be |
rﬁ 888 "animation and t¢
=  Sound u
M | H'."-
= -dimensional ¥irtual reality &mv :

» The two most widely used web browsers toda m nd Mozilla
Firefox

Search Engines / Services

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

» A program available through WWW browsers that enables the user to search the Internet for
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 ofever
page stored in their databases and display the result. > some popular search engines are:-

= Google- http://www.google.com
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= Infoseek- http://guide.infoseek.com
= Alta Vista — http://www.altavista.digital.com
= Yahoo! — http://www.yahoo.com

Accessing the Internet

>

YV V YV V

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 people are browsing of surfing the internet, they usually go from place to place by clicking on
links. Theseﬂﬂelouons for specific pages (Web Addresses)

The IP address’a ain name each idenfi I

However, the imdicate where a Web pag i puter.

To identify a F)ﬂggxact location, Web b i ' RL).
URL is a three-part addressing scheme that tells tlﬂ\/ﬁ
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1. Protocol being used such as http or ftp
2. The domain that the web page is found on. This will point to a specific organization's or
company's web server.

3. The location of the page on the server including the directory path and file name.

e of connection Top-level Domain

http://www.eds.t’:?;r_n'/ﬁome/eds_home.html
%/_/

Domain

Client/Server Structure of the Web

» Webis acollegti ilesgthat reside on computers, called Web servers that are located all over the
world and a U each other through thesate

» When you use your Internet connection to bec c
clientin a w F\/ﬂ B;t/server network.
» A Web brow ware that you run o yo& asﬂv client.

aa Path or Directory

Sb File name
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Lecture # 46 Hypertext Markup Language (HTML)
« The public files on the web servers are ordinary text files, much like the files used by wordprocessing

software.

« To allow 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 the : ddressin
» Each comp rnet does have a
Protocol) address.
» ThelP addresFﬂB currently in use on the
|
» Each part of the addresstis a number rangingfro , IS S d from the
o T2

MR [

Domain ddressin
» Most web browsers do not use the IP address t@ |

> For ex

» They use domain name addressing.

» A domain name is a unique name associated ¥ 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 computer 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 Organizations

» ISPs (Intern i viders):

Ac nization with perm ernet that Sefls t&émporary

id that direct

connections to subscribers.
=  They connection to the i

internet traffic.

They provide the infor sted ¢
\NM

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-mail, we

can contact a person who is physically present thousand miles away within the fraction of

second‘s time.

= Entertainment: Internet functions as a popular medium of entertainment. A W|d\var‘ﬁy
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 disadvantages of Internet

» Following ar ges of Internet:
= Spamming: Spamming denotes distributic : . They are
meaningl hﬂ unnecessarily block the Betivities aré treated as
illegal. o u b”
= Th | 'e! hile using the Ih.eﬁl! i r|personal
i .
de UR d nd credit card n folfraudulent
HEN
purposes.

o
= eat: Virus. at intefrup theHM gomputer
u

Lecture # 47
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.
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» The loss of data on a computer system may be accidental or deliberate.
» The accidental loss occurs due to the following reasons:
= Technical failure of hardware
= Virus attack
= Un authorized access of a computer system
» The security of computer hardware and its components is also necessary for the overall protection

of data

Computer System Security

> In the field oﬂnilgu area of computer system security consists of the provisions and policies,
adopted by inistrator to prevent and ngonitor unauthorized a 1 modifigation of

data.

Computer NetworkSecurity

» Network security is the authorization of acce§s ich_i | by the
network administrator.

» Users are assigned an 1D and password that allows them access to information and programs 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.

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 makesﬁ?fcﬁp

resource unavailable to its intended user.
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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
private networks. Hackers generally attach Trojan horse to a file, which triggers a virus or remotely
controlled software, giving the hacker complete control over the computer. Many Trojan Horses are
'key-logger' programs that record every key press on your keyboard and store them in a log file. This
log file is then e-mail to the person who sent the Trojan Horse to you in a convert way every time
you access the Internet. Everything you type; e-mails, letters, credit card numbers, passwords, phone

numbers etc. are all logged and received by the hacker, your privacy is completely compromised.

3. Viruses: Virﬂes ar -known for their destructive nature and the property of replicating

themselves. ﬂe Ily pieces of computer program codes which are written by hackers and
other computer geniuses. Tn general terms a gainst the
OWNers or use d knowledge. Viruses ha d. Most
commonly thmn\ a file to an e-mail age an ing the
m ing files on

a nethOﬁﬂi 'I's'stem that is ac

4. Worms: @ dbility to replicat

Wractivity to do so. They mayzj?ned tG

themse 0 Co er ratherfth

require no human help to do so, they can sprea

human
s copy
ause they
normal
virus.
5. Sniffing: Sniffing is the act of intercepting TCP/IP packets while they are getting transferred on a
network. The interception generally takes place through simple eavesdropping done by a hacker.

Lecture # 48

Hackers and Crackers

» Hacking (and cracking) refers to the act of gaining unauthorized access to a computer, netwo
site, or areas of a system.
» Commonly, hackers will impersonate a valid user to gain access to a system.
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>

If the system requires a username and password before allowing entry, a hacker may take an
authentic user‘s identity.

On a network 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.

It also commonly occurs when someone has an easy to guess username and password, or allows this
information to be known by others.

Another common method hackers use to gain access is to guess or crack a username and password
that‘s used to access a computer, network, or Internet account.

To prevent being hacked in this manner, you should use passwords that are difficult to guess.

You should ¢ ssword at regular intervals, and set a minimal length to passwords (such

Resid irgs: i ' irus is a perma e it can

overco nn Iith r!Jerations execpt programs
HEN

that are opened, closed, copied, etc.

ose ofithistvir ch en it is

executed. When a specific condition is met, the Vﬁ c.;il S in the
directory or folder.

Overwrite Viruses: Virus of this kind is charFactesi : Al inférmation
contained in the files that it infects, rendering them partially or totally useless once they have 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 that

contain macros.
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 af e

unknowingly running the virus program, while the original file and program is previously-meved v
the virus.

Polymorphic Virus: Polymorphic viruses encrypt or encode themselves in a different way (using
different algorithms and encryption keys) every time they infect a system.
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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 direct action types. Companion viruses can wait in memory until a program is run
(resident virus) or act immediately by making copies of them (direct action virus).

10. FAT Virus: The file allocation table or FAT is the part of a disk used to store all the information
about the location of files, available space, unusable space etc. FAT virus attacks the FAT section
and may damage crucial information.

11. Multipartite Virus: These viruses spread in multiple ways possible. It may vary in its action
depending upqn t ing system installed and the presence of certain files.

12. Web Scripti y web pages include complex code in order to create an interesting and

interactive content. This code is often exploited t@pk

Lecture # 49 F 0 n

How Viruses or Worms Spread
> Most ¢ M ('4 'se e-mail to §
follow & 'h the past.
= Some viruses will load t s ont : 3 e asipossible
O
a mputer 6" computerfas S | .

= A worm is a program similar to a virusfth tin system

or application that a computer user is r

= 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.

Y

They can send your data to a third party and then delete your data from your computer.

» They can also ruin your system and render it unusable without a re-installation of the operating

(=] 157 [u]
system. G

2 :ia,l:

. . . . . ~——7 -,
> The normal effect a virus will have on your system is that over time your system will run slower = 5%
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» 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
> It is important to avoid data and information loss in case of hard disk crashes. The only solution is to

regularly keep backups of all the data on other media such as CD-ROM, etc. In this way, if data is

lost, one can start again using the backup.

2. Firewall J 0 I “

> A firewall is a device that limits access to your's

> A firewall mfﬂﬂare program running
outside your cém .
y L5
> The fir e e"u's to access ya rw a
allow. n H -
HE N

In this way much vulnerability Id be Us '. tem are

3. Anti-virus software

» Many users install anti-virus software that can detect and eliminate known viruses after the 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.
= The second method is to use a heuristic algorithm to find viruses based
behaviors. This method has the ability to detect novel viruses that anti-virus security fi
have yet to create a signature for.
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» 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 known viruses up-to-date, otherwise you will have no protection against the latest batch.
Lecture # 50

Software copyright

» Software coJﬂl%“densmn of copyrig
It is the right are on the computer.
» Software cop#ﬁ ﬁd by proprietary software comp
of their software.
> Theso nse for use o tlhhﬁt
> UsuallM(u BWE!lt IS to be used b
> oL he use of the software against Ztlons f [ i

Advantages of Copy Right Law

» The software company that develops the costl A K e spftware.

> 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 tarw e

refers to criminal exploitation of the Internet.
» Computer crime encompasses any criminal act dealing with computers and networks (called
hacking).
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» 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 Cyber Crime » As Internet usage continues to rise throughout the world, the

threat of cyber crime also grows. While some of these crimes are relatively harmless and commonplace,

others are very sepi ry with them lawbreaking charges. Here are a few of the more common
forms of cyber Jﬁ “

e
1) Spam: The most common type of cyber crimg i 09 , rlolc ng of bulk

. . . -

email for comfr@ ﬁoses, is unlawful in So .

2) Fraud: Credit fra other common for ime. tem’nse can log
keystr Jljd send them fo w | Security
numbe u home address 1$9i i

EE

e ha@ker for his
Own means.
3) Cy rism: C i genera mitted

through the use of cyberspace or computer resQu i nternet,
that there will be bomb attacks during the holiday i ere are

many forms of cyber terrorism. Sometimes it'Swasrathemsmari=hackersbreaking=intesangevernment

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, downloading music
from peer-to-peer websites is illegal and therefore a form of cyber crime.

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 group of parallel conductors (circuit traces) found on the motherboard that are used by the
CPU to "address" me, nll:“ws. Determines what information or code is sent to or received from the
data bus.

ASCII file Commonly used term to refer to a text filefth S ﬂ itl) DY thelAmerican
Standard Code for ﬂ Interchange to confo the - I I
Asynchronous Not sync —the computer is frge tor

The bits constituting a single character are transmittec
can be of anyMﬂ ﬂ Ee' ' '
Attachment I c idif most e-mail
graphieg files like GIFs or JPEGs) to e-? hand
B

Bandwidth Used in several ways to denote the amou
of frequencies that an electronic system can transmit. Highsbanadwieif ' NSIT §
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 Os) that needs to be converted to image, sound, 0¥ :

application to be used. Contrast this to an ASCII file. ~—7

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 tha munication between two or more network segments, thereby forming
one logical networ

e
Broadband A network with high bandwidth (greater tha 25). R I E
o
Browser Software LEd r“gate the World Wide Wielbymst n lorer and
"

Netscape Navigator.

Bus The main a computer. I hz c@nnected
to the CPU, m | Ik t devices. The i i een any
two components. If a computer did not_have a bu & at all the
compo : -

Bus network A network in which all computers are €0 t';n s of the
cable must be terminated. Because there is no central poi infbushetwork

than in a star network topology.

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 of
frequently used disk sectors are stored in RAM so they can be accessed without accessing the hard disk. ELH.{E

| - . . et
CD-ROM (compact disc read-only memory) A disc similar to an audio compact disc, but Tt CORtainSE"-+s
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 the maximum speed at which the processor can execute commands. Not to be confused
with the clock that ke

Clock speed Measured rtz (MHz)—milliohs
clock can cycle, or hqu f U can execute a co

Clone A term that defive e early days of persa U
with, but not manufactured by, IBM. = ﬁ.
Fl
Clusters A u t !s')rage device stichi@s ashafed i : On a hard
drive a cluste I tweyto eight sectars. actla i
. L) i !
dependent on the operating system and r typ -

Coaxial cab th are the Same.ax ter I pper wire
tough insulating plastic tube.

Code A way of representing information on a machine‘esiissemespk C m hat the inform
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. Many files
(especially those with graphics) are very large and require a long time to travel over the Internet, so they

best compressed before sent.
S~———

Cookie A special message stored on a computer that allows a Web site to keep track of when a user f
visited that site.
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Coprocessor A separate circuit inside a computer that adds additional functions to the CPU or handles extra
work while the CPU is busy.

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 e uctors (circuit traces) found on the motherboard that is used by the CPU
to send and receive e devices in the computer. Also called the external data bus.

Default drive The acﬁn/ﬁ
specified, any comm

Device dnveMﬂTﬂE

Direct memo ANEWS a peripheral
withoug,going through the CPU. This s the tr
DLC (Data Lin otocol dev&loped by |

mainframe computers. Printer manufacturers have &
network print servers.

DOS (disk operating system) The system used by mo
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 jet printers 35 =]

.:*:%E*‘-

y

e

DRAM (dynamic random access memory) Memory that requires a refresh signal to be Semt td
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 local area network in which communication takes place by means of radio frequency

signals carried by a gxﬂ ku(

Expansion slots Specialize ets that allow additi 5) to be

attached to the moth means of the expan§io . stomize a

computer. They are of the computer's bu§ s _

Fiber-optic CMQ Boﬁl!jlout of light-cc iC Tibess. i plegfiBer cores

can be bundl "protéttive tubing.

filename ilespec) Ways t i es. A adelu rts— ah of up to

eight characters, a : extension®of up to threé'€hara y*ﬁ de jany (number,
_ H . CAC . S w

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-trarsla
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 physical elements of the computer system.

header The top part ofsa newsgroup message that shows where the message came from and when
it was posted. The m e "head" of a graphics file.

ISP that

Host A computer that you connect to in order to acces§ i
lets you access the InEnj st.

HTML (Hypertext anguage) An apphicat
Language) used to create Web pages.

HTTP (HypeM‘VﬂvH E)l)clllThe protocol ds
HEN
|

engral fMarkup

image map A "clickable" graphic that performs diffe
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
drives in the PC environment. Much of the actual work of controlling the hard disk drive is handled by the
system BIOS. This reduces hardware cost, but introduces an overall system performance penalty during 1/0
operations. See also Enhanced IDE (EIDE)

International Organization for Standardization (ISO) Groups of experts drawn from the mdusﬂ:yt 5'
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 PhotdﬂclE“rts Group) A graphics file format named after the group. JPEGs are
compressed file formats fer'photographic image§ o . I I 3 an vary
with the degree of compression used. It is possible to i it original
size. Compare with CF[;ﬂ unterpart for movies is i up). K
keyboard A primary input device for a computer, or command
functions. M u’ﬂ.‘;' ' '

kilobyte (KB &ytfalto 1,024 charagt

- N———7

- N
LAN (local area network) A network that covers a | g buildiifg onfacility)
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
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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, IS s, as well as wireless communication). Allows communication between
computers over lo avinctances monitor The primary output device that resembles a television
set—it visually disp

raphics.
motherboard Also PWB or printed wirjling D 3 ilside the

computer. For all pr ses, it is the computer.
ry. gt

address bus, expansion slo s, clock, battery, and mem

mouse Dewa ﬂ Ei*\'onments top vhﬁebﬁt itor. They

come in a variety of shapes an sizes: N'hetwork A gr@u mplt de to share
M —

data an

network card An expansion card that connects a ca
information and programs. Also known as a network
o

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 recognize

commands, manage files, connect devices, and perform input/output operations. P packet A group|
S~———

consecutive characters transmitted from one computer to another over a network. parallel The transmissi

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 "picture element.” One of the dots that make up a graphical image.

plotter Similar to drﬂ IJ“ES pen(s) to draw an_ima i aphics.and drawing
programs.

port Specific channe etwork service. For éxa
sites use port 80.

. = .
power supply, s alternati § (AC) power fr 2rts it to
direct current n 1(‘? ics use. printer tér output

-

to paper or other form of hard copy-/.-

[
prompt d pro ce provided™d ; be ser that

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.

repeater A device that works like an amplifier; it increases or boosts a signal to allow transmissions over

closed loop.

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.
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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 engines located on servers throughout the Internet. Some popular search engines are AltaVista,
Yahoo, HotBot, and Excite.

serial Transmission of 1 bit at a time over a single wire.

server The computer network operating system, manages security, and administers access to
resources. Strictly : mputer that stores i A and allow i

that information. software Any program (set of instr

function. E gh
star network A type 0f n onfiguration in whic
a hub. The hup_colle iStri the flow data
may be conne i
through a hub

A vid

SVGA (Super Video Graphics Arra

each individual character.

T

TCP/IP (Transfer Control Protocol/Internet Protocol) The name given to a collection of protocols 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 ea
other.

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
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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.

\%

VGA (Video Graphics Array) A graphics adapter that offers 16 colors at a resolution of 640 pixels by 480
pixels. To gain more colors, VGA uses an analog video signal instead of a digital signal. With the analog

signal, the VGA stan s o provide 64 distinct levels for each color, giving users 64° or 262,144
possible colors. It u I ree-row, female DB-type connector.
W

WAN (wide area neEDQ twork that spans a larg
S, |

means of telephone line ntegrated Services Digitall es Jorsatellite links.

Word The lar n n be handled pylthe i i Iso, as a
rule, the widtmz;“iﬁrlri r —
EEN " 4
worm (write once, read many) drives e of olde al i e once,
read " allowing reader to reread, b alter d¢eﬁ1
|

y4

Zip files Files compressed into Zip format, which require
such as PKUNZIP or WINZIP before being used or insta
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MULTIPLE CHOICE QUESTIONS

Q. #:

(o2}

10.

11.

12.

i

Choose the correct answer for each from the given options:

An ink-jet printer is an example of a/an:
* Laser printer * Impact printer * LCD printer * Non-impact printer

Two dissimilar networks can be connected by a:
* Gateway  * Bus * Node * Server

ISP stands for:
* International Service Provider * Internet Switching Protocol
* Internet Service Provider * Internal Service Provider

Thiﬂ)‘ﬂi ized set of rules of data communication:
*H * DHT

1 Ter lto:

*102 024 KB  *1024 GB

ding a compute
col *IFi

Illegal copy of a copyri re is ¢al
i re Pigacy

This is not related to optical media:
*CD-R * Magnetic Disk

Transmission that allows flow of data in both directions at once is:

* Half-Duplex * Simplex * Full-Duplex * none of these
USB stands for:
* Universal Serial Bus * Unified Serial Bus * Undefined Serial Bus * Universal

Sequential Bus

This is not an operating system:
*Windows * Complier *MS-DOS  * UNIX

This is the fastest Data Communication cable:
* Co-axil cable * Twisted Pair cable * Fiber Optic cable * none of these

OSl stands for:
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14.

15.

16.

17.

18.

oo

19.

20.

o

21.

22.

23.

24.

25.

26.
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* Open System Interconnection * Operating System Interface

* Open Service Interconnection * Operating System Interconnection
A secondary storage device is:

* RAM * ROM * Cache * Flash memory

Daisy wheel printer is an example of:
* Character printer  * Line printer *Ink-jet printer * none of these

The capacity of memory may be measured in :
* MHz * Microseconds * Megabytes * none of these

The speed of processor is measured in:
* MHz * Microseconds * Megabytes * none of these

Thﬂ'ﬂiﬂ of laser printer is measured in:

* I *MMX *

HTT

* High te er protocol * Hugh téx
High testtransfer protocol

software

ential’storage
* Magnetic Disk * Magnetic tape

A group of 4 bits is called:
* Byte * Word * Nibble

A group of 8 bits is called a:
* Byte *Word * Nibble * none of these

Compact Disk (CD) technology is based on:
* Laser beams * Solar beams * Iron Oxide * none of these

How many layers have an OSI model?
* 5 * 6 * 7 * 8

A word processing program is a type of:
* Application software * System software ~ * Language translator * All of these

MBR is an acronym for:
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* Memory Buffer Register * Memory Bit Register * Memory Back Register
* Memory Black Register

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. MB PC and IR are:
* S e * Auxiliary Memory * CPU Buffer * CPU Reqisters

32. The entire computer system is control
* AL[ g ﬁontrol Unit *IReg

33. The monitor with black background and asin
M/“\ BOE)Hj i mputers are conn

* Bus * Ring > Star *
rea in micrapreee is
* Flash memory * Register  *IR D

36. The number of instructions executed By a%
* Opcode *Decoder * MBR

37. Which of the following is not a web browser?

* Mozilla * Firewall * Internet explorer  * Netscape
38. Extension of Microsoft word document is:

* ppt * xls *.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
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41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,
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TCP/IP is a:
* Protocol ~ * Network topology * transmission Media * All of these

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
Translator that translates a high level language program into a low level language program
is:
* Compiler  * Interpreter  * Assembler * none of these

1 GB is equal to:
*1024KB  *1024MB *1024TB  * 1024 Bytes

Totr i om memory to a microprocessor and vice versa is carried on by:
* A(d ntrol bus * Data bus___* None of them

The software used to access the worlo

* Brofﬂ ﬂ/eb * Server

The physicCal Connectivity of differen ompu

* g *Li * Contenti@h X
Ro lv Lg digital signal i

* Modulation * Demo i *

cts th€results of comp
* Data register * Counter regists

The internal process of starting up a c
* Booting * Self start  * Warm

Which software is suitable to enter and edit text in document?
*MSWord *MS Excel * MS PowerPoint * MC Access

A line printer is an example of a/an:
* Laser Printer * Impact Printer ~ * Non-impact printer * None of these

A bar code reader is an example of a/an:
* Processing device * Storage device * Input Device * Qutput device

S~———

A program that converts a source code into a machine code is called a/an:
* Compiler ~ * Assembler * Driver * All of them

Microwave transmission, coaxial cables and fiber optics are examples of:
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56.

S7.

58.

59.

60.

* Modems  * Routers * Communication media * Ring network

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" memory 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

* Mﬂ:n I‘ﬂ)uter * Communication media * Ring network
Th iS§10n“0T messages by co :

* Browser *Web * Server

FOR
MORE!!!
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S, GOVERNMENT NATIONAL COLLEGE, KARACHI
& ((‘ SHAHEED - E - MILLAT ROAD, KARACH]I.

W Preliminary Examination — 2018
Subject: Computer Science Paper — |
SECTION — “A” (MULTIPLE CHOICE QUESTIONS)

Max. Marks: 15 Time Allowed: 20 Minutes
Q. #1: Choose the correct answer for each from the given options:

Q) The process of converting digital signal into analog signal is called:
* Modulation * Demodulation * Telecommunication * None of these

(i)  The registerdalﬂe results of computation is called:
* Data register gister * Instructifon registe
(iii))  The internal rting up a computer s
* Booting * Self armup  * Startup
(iv)  Which er and edit te '
* MS Word ﬁﬂ Of) er Point  *
EEN
v) A I|ne printer is an example of a/an:
* Lase ter * Impact Printer actp

(vi) A bar code reader is an example of a/an:
* Processing device * Storage device * Input De

(vii) A program that converts a source code into a
* Compiler  * Assembler * Driver * All of them

(viii) 1 GBisequal to:
*1024 KB *1024 MB  *1024TB * 1024 Bytes

(ix)  Microprocessor, RAM and buses are known as:
* Software  * Hardware * Firmware * All of them

x) To transmit data from memory to a microprocessor and vice versa is carried on by:
* Address bus * Control bus * Data bus * None of them

(xi)  The software used to access the world wide web is called:
* Browser *Web * Server * e-mail
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(xi)  The physical connectivity of different computers is called:
* Topology  * Link * Contention * Switch

(xii)  Microwave transmission, coaxial cables and fibre optics are examples of:
* Modems  * Routers * Communication media * Ring network

(xiii) A computer virus is a:
* Bacteria ~ *software  * signal * hardware

61.  Two dissimilar networks can be connected by a:
* Gateway  * Bus * Node * Server

An ink-jet printer is an example of a/an:

* Laser prlnter JUI“nter * LCD printer * Non-impact printer
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Time Allowed: 2:40 Hours Max. Marks: 60 SECTION — “B” (SHORT-
ANSWER QUESTIONS) — 36 marks

Q. # 2: Answer any 12 part questions from this section. All questions carry equal marks.

(i)
(i)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

iX) Define the term Bus, deseri two Bu

(x)
(xi)

(xii) What is software copyright?

Differentiate between softcopy & hardcopy with suitable examples?
Defiﬂrﬂlﬂnputer network topologies.
Different n analog & digital 3

What is,CPU? Define with diagram.

What ystem? Why it is neges
Distinguish between LAN & WAN. =

mnrrnaE!"s'on modes use ihta
(1) g-
gchnology. Write fits
g
on of Internet? U
What is the function of MODEM?

(xiii) What is importance of e-commerce in ourdaily

(xiv) What is antivirus? Write any three names of antivirus software.

(xv)

Define synchronous transmission?

(xvi) What is email address?
(xvii) What is the function of FTP?

SECTION —“C” (DETAILED - ANSWER QUESTIONS) — 24 marks

NOTE:
Q. #3:

Answer any 2 questions from this section. All questions carry equal marks

(@):  Define Register. Discuss various registers in CPU. ~_

(b):  What is computer software? State and explain any two main types of compu
software?

©: What are search engines?

(@):  Explain various types of communication media used for data communication?
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(b):  What is network and what are the main advantages and disadvantages of a computer

network?
©: What is an OSI Model? Explain any three layers.
Q. #5: (@):  What do you mean by computer crime? Mention preventive
measures. (b):  What is Network Topology? Explain different LAN
topologies. ©: Discuss commonly used input devices of computer?
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