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CHAPTER # 01
BASIC CONCEPTS OF INFORMATION TECHNOLOGY

COMPUTER:

The word computer is derived from an English word ,,COMPUTE" which means “To Calculate”.
The basic objective to build-up a computer is the formation of an electronic machine which can solve
human problem in very efficient way. It can be define as:
“Computer is an electronic device that accepts data and instructions (In form of programs) as input,
process the data according to the given instructions and produce information as output.”

COMPUTER SCIENCE:

Computer science or computing science is the study of the theoretical foundations of information
and computation, data processing, system control and of practical techniques for their implementation
and application in computer systems.

INFORMATIOMLOGY:

Information general term tha 3 0 produce,
manipulate, store, and communicate information. i computer
technology with the teSFﬂEtion.
CHARACTERISTI A COMPUTER: g

A Compute jectives bette i i ate and
reliable as com aﬁ Fﬁ the importa i i uter are
[}
|

shown below. =

without any error.

ACCURACY:

Computer generated results are too much accurate. If any calculation is made by human then
chances of error was there but computer never make any mistake by the time user provide wrong
information.

MEMORY:

In terms of memory computer is also superior over humans. It can store
information quite safely and securely and can retrieve and can retrieve it upon users request.

ARTIFICIAL INTELLIGENCE:

This is the latest area in computer science. Its purpose is to develop a machine which-can=th =

and behave like humans or to produce such qualities in a computer.

SELF-CHECKING:

A computer has a built-checking it means itself continuously or analyze progress by its own self.

SELF-OPERATING:

During the execution of any program computer never need human help anymore it means once the
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program start computer executes it automatically.

DISADVANTAGES / LIMITATIONS OF A COMPUTER:
HUMAN DEPENDENT:

A computer cannot do anything by its own self. It always needed some information from user then
on the basis of it produces output. It has no feeling senses.

EFFICIENCY:

It can only execute correct instructions but have no tendency to correct wrong instruction.

DECISION MAKING:
During the execution of a program if computer got stuck then it has no ability to resolve the
problem by its own. IT has no 1Q.

THE COMPUT M:
A system is @ gr egrated parts that hav urp achieving=the same
objective there are following characteristics of a computeF'sy
e element
ﬂogically related
n such a way that the goa

* A system has mexe
* All the elemer:Fﬂ
* All the element§ a
ELEMENT : :
A syste : OMMON e of achieving the same
objective there [loWi Btefistics of a complte : 4

—

Data/lforma 10

Produres
. Inpu ::>
People Communication P

* bt %

Storage

@
HARDWARE: Communization

The physical equipment is called TT

the hardware. Hardware consists 0*

the following categories: To another group of Computers
Input hardware

Processing hardware

Output hardware

Storage hardware

Communication hardware

®o0ow

a. INPUT HARDWARE:
The function of input hardware is to collect data and convert it into a form suitable for computer
processing. Examples are keyboard, mouse, trackball, microphone etc.
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1. KEYBOARD:

The most common input device used all over the world is Keyboard. It is text based input device
because by using it we can only input text data. It is just like a type writer and its working is also like a
typewriter. It is sometime pronounced as QWERTY keyboard.

It is because of the reason that starting first character of the alphabetic portion consist on these six letters.
A keyboard is divided into many parts of which are as follows:
* Alphanumeric keypad

* Numeric keypad
* Function keys
* Screen navigation keys
* Modifier keys Keyboard Break
Functions Keys Keys
AL
- ) :
. o o MW-HW%
= 3 a 7 ] L
ol o ) i o O j | ] nTﬂﬂ
—EwE N

AAAAA

ALPHANUMERIC KEYPAD:

This name is consisting of two different word “ATPHIBES™ and  NUc ame shows it
consist on alphabets from A — Z and numeric digits. It also contain some special characters like !, @, #, $,
N& K (), S <, >, ? Ete. Tt also contain some very important keys like Enter, Spacebar. These keys are
also known as execution keys.

NUMERIC KEYPAD:

The numeric keypad, at the right side of keyboard and also at the top of keyboard is responsible
for all numeric operation on computer so called numeric keys. It also contain basic numeric operations
like +, -, *, /.
FUNCTION KEYS: T

Keys from F1 to F12 at the top of keyboard called function keys because they perform-some-=extfa=z54:
functions like open, save and to run a program directly from keyboard. These are called function keys™===
because each key contain a special function.

SCREEN NAVIGATION OR CURSOR MOVEMENT KEYS:
All those keys use to change screen properties like cursor and display properties are called Screen
Navigation or Cursor Movement Keys. It contains;
*  Arrow keys
* Home and End keys
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* Page up and Page Down keys

* ARROW KEYS:
There are four arrow keys to change arrow position. These keys are
right, left, up and down keys to more cursor from one place to another
according to user.

* HOME & END:
HOME key move cursor at the beginning of a line and ENO key at the
last character of the line.

* PAGE UP AND PAGE DOWN KEYS:
Page-up key move the cursor from 8 to 12 lines up from its current
position. Just opposite page-Down key moves the cursor from 8 to 12 lines down from its current
positions.

MODIFIER KEan Ik“
Shift, Alt, Ctrl these keys are normally use fin

working so normally ¢ ifier keys. Some other'ke)
* Delete Key: U I€te'a character.
* Insert Key: Usg t character between two 1ette

ithc
one of them. J. -
* Esc Keygil i is varies from pr O
* Print$S r !reen position jeitheL AFsoff o
]

]
2.M SE: T "y " . N | | | .

The ommon pointi e is M@use? It |Mm h is used
to point a place on dis en and the s€lect one o : ifst given

by APPLE COMPUTERS with its brand new PC AP igineed of
each and every GUI (Graphical user interface) based op

STRUCTURE:

Its body is made up of hard plastic with a ball at its base, and has a cable from the front. This
structure is very similar to the real nice therefore this device is known as Mouse. It also contains two
buttons relatively called LEFT and RIGHT buttons. Normally we use left button for most of the task. In
between both buttons a scroll wheel is placed which is used to scroll up and scroll down the page without
disturbing the actual position of the mouse.

3. TRACKBALL:

Trackball is another pointing device work on exactly on the principle of mouse. Its structure
just the opposite structure of a mouse. Its ball is at the top while buttons are at the base. In order to

trackball user use its fingers to rotate Advantage of trackball over mouse is simply that it require’| SEALL

space to use as compare to a mouse and it can use any where on any surface. Majority of the Track
users have to face wrist pain. This is due to the reason during using mouse our whole hand moves while
in trackball only our wrist is working which is its only disadvantage.

4, SCANNER:

Scanner is the third most common input device after keyboard and mouse. It can input only image
base data and convert it into digital signals. Normally scanners are available in black and white” and
“Colored” modes. The most common type of scanner are;
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% Hand-Held scanner
% Flathed scanner
% Sheet-Fed scanner

HAND-HELD SCANNER:

These scanners can be used by means of human hands. They are normally common and relatively
cheap but their output quality is not so good because they require steady hand movement. These scanners
are easy to use by passing it over the surface in steady position.

FLAT-BED SCANNER:

This is the most common type of scanner also known as horizontal scanners. It produces relatively
good result as compare to handheld scanners. It is due to the reason as compare to handheld scanners. It is
due to the reason that object is static at its place and machine scan it automatically so both are steady at
there places so end result is good. Their working is just like Photostat machine. The difference is it copy

Image IntO compute
SHEET-FED s&llulIF“

It contain a long continues sheet and print it conti n arge images
like portraits but this i scanner which is n@r iCi ifferent
from the above two s use it scan both side mages Si . heilmspecd is also
greater then any other Scanners.

s 1111311

Joystick vidce; It consists o
a base with one or two buttons. These b re gere

for play ames. Joystlcks are popu i
consider as the esi er ani

as compare to mouse.

6. LIGHT PEN:

It is a light sensitive, or pen-like device, connecte aifs a photo
detector which allow user to interact with the computer with a speC|aI design monltor It is approximately
3.5 inches in length and0.5 inches in width. It also contains cord at one of its end through which it
connect to the computer. The user brings the pen closer to a desired point on the display screen and
presses the pen button, which identifies that screen location to the computer.

7. MICROPHONE:

Microphone or MIC is another widely used input device but it is categorized in the multimedia
family. Microphone is only use to input sound signals. Sound signals are transformed into digital signals_
by microphone so that computer can understand it. Now days it is widely used for communicat @j‘ﬁi :
purpose over internet and video conferencing. ~ > ey

&3
[=]

8. DIGITAL CAMERA:

The only input device which can input both still and motional pictures is Digital Camera. The
basic difference between normal and digital camera is we have to use a thin sheet of film in normal
camera white there is no concept of film in digital camera. Data store in it electronically and then can be
store in computer. The image quality of digital camera is quite better as compare to normal camera.
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9. DIGITIZING TABLET:

A digitizing tablet, or digitizer, consists of a flat drawing surface and a pointing tool, which
creates images that are converted to computer-usable form. The tablet, which is covered by a gird of tiny
wires, is connected by cable to the computer screen, Later the drawing can be printed out Digitizing
tablets are used in aircraft design and computer-chip design.

b. PROCESSING HARDWARE:

The function of processing hardware is to retrieve and execute (interpret) instructions provided to
the computer. Processing may consist of performing calculations and other logical activities. Its
components are central processing unit and main memory.

INTERNAL ARCHITECTURE OF THE PROCESSING UNIT:

i i Main Memory
Central Processing Unit

000
001

ALU
(Arithmetic &

Logic Unit) ”

00

00

Interné H
CPUBus

M o u
O |
¥ et

(Can g 1Q te'different Vi

CENTRAL PROCESSING UNIT (CPU):

CPU performs the main function of processing. It is contained on an IC (Integrated Circuit) chip.
It is composed of the following main parts:

a) CONTROL UNIT, CU:

Control unit tells the rest of the computer how to carry out a program‘s instruction. It directs the
movement of the electronic signals between main memory and the arithmetic / logic unit. It also directs
the electronic signals between main memory and the 10 devices.

b) ARITHMETIC AND LOGIC UNIT, ALU:

operations (like comparison and gate operations).

c) REGISTERS:

These are special, temporary storage areas that enhance the performance of the system. They store
data during processing and provide working area for computation. Memory is the area that stores data to
be processed a bit later whereas registers hold material that is to be processed immediately. Control unit
loads data and instructions from main memory into these registers, which helps the computer process
faster.
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BUSES:
Buses are electrical path ways through which bits are transmitted within the CPU and between
CPU and other device in the system unit. Typically a bus consists of multiple communication pathways,
or lines.
According to location, buses are classified as follows:
Internal CPU: These lines are internal to the CPU and used to connect ALLI, control unit and various
registers.
System Bus: It connects the CPU with the main memory and the main 10 module the serves as the
interface to the slower 10 devices.
Expansion Buses: It connects the CPU with peripheral devices via 10 module. Bus lines are also
classified into three functional groups as follows:
* Data lines provide a path for moving data between system modules. These lines collectively are
called data bus.
* Address lines carry addresses generated by the CPU to access a memory location or an 10 device.
*

Control lines ar d. to trol the access and the use of the data and address lines. In addition,
there may be ﬂ)ﬁi'rﬂ;on lines that supply power to the attached module.
MAIN MEMORY:

Main Memory i rimary storage medium;.
* Data to be pro ﬂ
* Instructions to pro

% Processed data

al
Main memory t ﬂ p. Memory i niquely
identified by an t§ af a memory lo remain
EEN u -

constant.

10 (INP :
o) ge ices are
attached to the computer by means of an 10 module, rsbetween
I0 devices and the rest of the system. The reason { evices are
extremely slow as compared to CPU therefore it is a Sheerwasta 1
with the 10 devices. The CPU accesses both main memory and 10 module in the same way, however, it
usually takes much longer by the CPU to access data from 10 module than to access data from memory
because most 10 operation are quite slow.

INSTRUCTION PROCESSING:
Machine Cycle:

Machine cycle is the shortest internal in which an elementary operation can take place within the
process. It comprises a series of operations performed to execute a single program instruction.

Instruction Cycle:
The processing required for a single instruction is called instruction cycle. The instruction-eyele
consists of two parts.
a) Fetch Cycle: During this stage the Control Unit
* Fetches the instruction from main memory
* Decodes the instruction (determines what the instruction means)

e

b) Execute Cycle:  During this stage the Arithmetic/Logic Unit
* Executes the instruction
* Stores the result in a register or main memory

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI _



Ay

MEMORY CAPACITY'

The following ter d to express memory capacity:
* Bit: Each 0 or |t IT is denoted by ,,b*.
* Byte: A grou t isicalled a byte. IT is depotedsby

ega byte): 1024 B

yte) 1024 KB
1024 MB
1024 GB

PB (Peta byte) 1024 TB

REPRESEV\M'IQ)(EET:'('4 h

BAFA AND PR
mputers use binary system to :
voltage. Thus, in't e binary @can be rep

BINARY CODING SCHEMES:
Letters, numbers and special characters are represented within a computer system by means of

binary coding schemes. That is, the on/off and 1s are arranged in such a manner that they can be made to

represent the characters, digits, or other values. Following are the coding schemes most commonly used:

a) ASCII (American Standard Code for Information Interchange):

It is an 8-bit code that means it uses different combinations of 8 bits to represent each character.
These 8 bits can represent at most 256 (=28) characters. This is the most widely used coding system with
microcomputers. Windows 95 users ASCII coding system.

b) EBCDIC (Extended Binary Coded Decimal Interchange Code): Pl
This is another 8-bit code. Here also, the maximum number of characters that can be Fepresentedi:nF"
is 256 (=28) characters. This system is used in large computers like mainframes.

¢) UNICODE (Universal Code, Universal Character Set):

This is a 16-bit code, that is, it can represent 65536 (=216) characters. Thus it allows almost all
the written language of the world to be represented using a single character set. Windows NT used this
coding system.
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THE POWER OF PERSONAL COMPUTER:

The power of the personal computer is measured according to three main units of measurement:
* RAM Capacity
*  Word Size Capability
* Processor Speed

THE SYSTEM CABINET/UNIT:

The system unit consists of the motherboard (including the processor chip and memory chips), the
power supply, and storage devices.

A. The Power Supply:

The electricity available from a standard wall outlet is alternating current (AC), but a
microcomputer runs on direct current (DC), The power supply is a device that converts AC to DC to run
the computer. The on/off switch in the computer turns on or shuts off the electricity to the power supply.

Because the electricity, a lot of heat, a fan inside the computer keeps the power supply and
other components frqd) 0 hot.
akst

Electric power draw ard AC outlet can fbe,qui evepFor example, surge, or
spike, in AC voltage can burn out the low voltage DC [CifCuitiky i rc Iy I0StEA doing the
computer directly into Ilelectrical outlet, the co ion device.
The three principal ty g

|
a. Surge Protector J-ﬁ'

A surge ly;lressor, is a de w Q ter fr damaged
by surges (spi f e computer is pr hicll in turn is
plugged into a standard e o

lectrica outEt..

b. Voltage X
A voltage regulator, or line conditioner, is a dévige n 19 ¢ amaged
by insufficient power brownout in voltage. Brownout§ c nﬁu a power

tool starts up and causes the light in the house to dim.

c. UPS (Uninterruptible Power Supply):

A UPS is a battery operated device that provides a computer with electricity if there is a power
failure. The UPS will keep the computer going 5 — 10 hours or more. It goes into operation as soon as the
power to the computer fails.

B. The Motherboard:

The motherboard or system board is the main circuit board in the system unit. It contains the
microprocessor, RAM chips, ROM chips and some sockets called expansion slots where Mother Board
showing above mentioned details. ¥

The Microprocessor Chip:
Most microprocessors today use microprocessor of two kinds.
* Made by Intel
* Made by Motorola

Intel Chips: Input makes chips for personal computers such as Compag, Dell, Gateway, Tandy, Toshiba,
and Zenith. Variations of Intel chips are made by other companies, such as Advanced Micro Devices
(AMD), Gyrix Inc Chips and Technologies.
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Intel used to identify its chips by numbers 8086, 8088, 80286, 80386, 80486; the X86 series. Intel*s
successor to X86 chips is the Pentium family of chips. Listed from slowest to fastest, the current chip
models available from Intel are the Pentium, Pentium with MMX technology, Pentium Pro, Pentium I,
Pentium I11, Pentium IV, Dual Core, and Core 2 Due.

Motorola Chips: Motorola produces the family of chips for Apple Macintosh computers. These RISC
architecture.

RISC architecture

Most new chips are downward/backward compatible with older chips.

Downward/backward compatible means that you can run the software written for computers with older
CPU chips on a computer with newer chips. For example, the word processing program and all the data
files that you used for your 386 machines will continue to run on a 486 machines, thus 486 machines are
downward compatible. However the reverse compatibility is not necessarily is not necessarily true.
Upward compatible means that software written for a machine with a never chip will run on a machine
with an older chip. Thus if you have a 486-powered PC and buy an old 286 portable, you may or may not

be able to run your scgozl’”r.n

RAM (Random Acces ory) chips:
Microcomput h different amountsjoffR he imergRAM faster the

software can operate. fﬁﬂce you type such a long ent d p am that it

will not all fit into y. r“s RAM, the comy tet ut:p i the dogt nto your disk
(either hard disk or dlskette) This means you have to  thenco [er S\Wap aﬂck and forth

between RAM with 1GB R commaen . these da -

Additional RA lugging memo 88, Whith "are*eircuit beards'that contain
memory chips, da on the motherfo eiiaie ypeSTof . Ms and
DRAM

SRAMS — Static RAMsmieSEAN s a ary values aresstored (i ﬂ s'(a flip flop

is a logical storage element made up of logic gates that hold its
data as long as power is supplied to it. Since they dofhal irg i are fast. They are
more expensive than DRAMSs. Examples of such memg@ries'are"ea i

DRAMs — Dynamic RAMs: These memories are made apacitors.

The presence or absence of charge on a capacitor is interpreted as a blnary 0 or 1 As the capautors have
natural tendency to discharge, DRAMS require periodic charge refreshing to maintain data storage. Hence
they are slow. Examples of these memories are the traditional RAMs used in the PCs.

Types of DRAM Module

SIMM - Acronym for Single Inline Memory Module, a small circuit board that can hold a group of
memory chips. Typically, SIMMs holds up 8 (on Macintoshes) or 9 (on PCs) RAM chips. On PCs, the
ninth chip is often used for parity error checking. SIMMSs, are easier to install than individual memory
chips A SIMM is either 30 or 72 pins. :'.
DIMM — Acronym for Dual Inline Memory Module, a small circuit board that holds memory chips "'_,' -:'
single in-line memory module (SIMM) has a 32-bit path to the memory chips whereas a DIMM’ﬁe/If S
bit path., because the Pentium processor requires a 64-bit to memory. A DIMM contains 168 pins.

RIMM — The memory module used with RDRAM chips. It is similar to a DIMM package but uses
different pin settings. Rambus trademarked the term RIMM as an entire word. It is the term used for a
module using Rambus technology. It is sometimes incorrectly used as an acronym for Rambus Inline
Memory Module. A RIMM contains 184 pins. Note must use all sockets in RIMM installation.
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Types of DRAM

SDRAM - Short for Synchronous DRAM, A new type of DRAM that can at much higher clock speed
than conventional memory. SDRAM actually synchronizes itself with the CPU"s bus and is capable of
running at 133 MHz. SDRAM delivers data in high speed burst.

DDR SDRAM - Short for Double Data Rate Synchronous DRAM, a type of SDRAM that supports data

transfers on both edges of each clock cycle effectively, doubling the memory chip“s data throughput.
DDR - SDRAM is also called SDRAM II.

RDRAM - Short for Rambus DRAM, a type of memory (DRAM) developed by Rambus. Inc. In 1997,
Intel announced that it would license the
Rambus technology for use on its future motherboards, thus making it the likely de factors standard for
memory architectures.

ROM (Read Only Memory) Chips:
ROM contains perma attern of data that cannot be changed. It is also known as firmware.
They are non-volatiledcﬂrF ble. While it is possible to read a ROM, it is not possible to change its

data.

In microcomputer systems, one ROM chip holds theb@® i thie ROM
bootstrap, another R i Ips the processor tié i screen
printer, and other perCiFoﬂzches to make sure alliu structions
are called ROM BIO input/output syste tor and a

translator between the computer hardware and the so
Three variatio

ngef, n(ﬂlelTiM EPROM &
[}
a. PROM ( 'Read-Only Memen
ROM is a memory chip on ta ca itte m Ras been
written on OM, it remain er. Unlike® RA hen the
computer is turned off. Ifference bétween a PROM™a afy) s that a

PROM is manufactured process. To write data onto '1 i icefcalled a
PROM programmer or PROM burner. The process of prog < i i burning
the PROM.

b. EPROM (Erasable Programmable Read-Only Memory)

EPROMs are erased when exposed to ultraviolet light.

Erasure time is 20min or more.

Smaller in size / more dense as compared to EEPROM.

Their endurance is 100 programming cycles, i.e. EPROMs can be reprogrammed 100 times
before the chip gets damaged.

* Portions of EPROMs cannot be erased. The erasure process erases whole contents of the chip.

* % ot

c. EEPROM (Electrically Erasable Programmable i
Read-Only Memory) ~7 &%
* EEPROMs are erased when they are subjected to certain electrical voltage.
* Erasure time is 10ms.
* Larger in size as compared to EPROM.
* Their endurance is 100,000 programming cycles.
*

.0

Byte level erasure is possible in these chips.

utput Hardware:
The function of output hardware is to provide the user with the means to view information

C
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produced by the computer system.

OR

All those devices which are used to translate computer generated signals into user understandable form
are called Output Devices. Output could be of two types.

SOFTCOPY OUTPUT:

It is the temporary taken on monitor screen. Which can only be visualized.

HARDCOPY OUTPUT:

Hardcopy means the output is in a form can be physically touched. It is the permanent output
taken on a paper by means of printer. It can be both visualized and storable physically.

MONITORS:

Monitor is the most common and most basic softcopy device. The basic structure of a PC is not
complete without this The size of monitor screen is startlng from 14 mches to onwards If
monitor screen is hﬁmﬂalled LAND SCAP 3 3 a nown as
PORTAIR MONIT

TYPES OF MO

“By Structure”

RO RE -t

CRT MONITORS:
CRT (ca ray tube) monitors contai
dots on the scC ped dfto plxel

* CRTm
* Flat-Pa

FLAT — PANEL DISPLAY:

Most flat-panel monitors use liquid crystal display (LCD) technology or electro-luminescent (El.).
It is a new semiconductor technology in which monitor contains a special liquid at the top of the screen
instead of CRT. Due to which its size reduces. This is the reason flat-panel monitors take up less desk
space and are less in weight.

BY COLOR:
According to color the basic type of computer monitors are
* Monochrome monitors
* Gray-scale monitors.
* Color monitors.

Monochrome Monitors:

Mono means one and chrome stands for color. These are called monochrome monitors because it
can show data by using only one color (normally dirty white or bright white). It has black color on its
background. This is the most basic type of monitors.

Gray-Scale Monitor:
As its name shows gray-scale is a special type of monitor which can shows almost 16 different
shades of gray color it is not famous as compare to other two.
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Color Monitors:

Today the mostly used type of computer monitors is Color monitor. It has the capability to show 16 to 1
million different colors. These are also called RGB monitors because their working based on three basic
colors Red, Green, Blue. All

Properties of a Monitor Screen:

Resolution: Resolution means number of pixel on a screen. It tells about the sharpness of image of a
monitor screen. As much as the pixels as good as the image.

Bandwidth: Bandwidth means the no of signal a monitor can handle at a time. As much as the bandwidth
as higher will be refresh rata and as good will be the output.

Refresh Rate: Refresh rate is the number of times each second that the electron guns scan pixels.
Refresh rate is measured in Hertz (Hz), or cycle per second. If refresh rate of a monitor is 72 Hz or higher
then it is consider as a good monitor.

Dot Pitch: Dot pitch is the distance between the phosphor dots that make up a single pixel. In color
monitors, three dots (red, green, and blue) make each pixel. Dots pitch no greater than. 31 millimeters
consider reliable.

Convergence: the ¢ ness of each pixel

picture quality is.

PRINTERS: f uB
The most famaus y output device is pri

graphics from the CPU and then produces its hardcapy, on

important devi i but now it is ah‘éﬁh
and cost printer UHElf ic types, -
* Importa EEN ]
* INon-impact printers ? =
IMPACT P :

Impact means effect; it means these printers war
contains a hammer behind an ink ribbon and in froat @f
hammer strikes the ribbon, it produce its impact on the paper
great noise. There basic types are

* Daisy-Wheel
* Dot-matrix
* Line printers

Daily Wheel:

As its name shows this type of printer contain a wheel over which all the alphabets and different
symbols are written. A hammer sticks the wheel from back on a particular character and as a result it
produces the impact of that particular character. Daisy wheel can only print data in text format.

Dot-Matrix: ~ >

Dot matrix printers are the most common. Type of impact printer. A dot matrix printers hegd®
contains a cluster of pins. The printer can push the pins out to form patterns in rapid sequence. The pins
press an inked ribbon against the paper, creating an image on the paper. Some dot matrix printers print
500 cps (characters per second). These printers are still popular due to their low printing cost.

Line Printer:

Printers which can print a whole line on a single strike of hammer are called Line Printers. Their
hammer size is relatively larger then the others printers. They are fast but printing quality is not too good.
Drum and chain printers are the examples are the examples of line printers.
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NON - IMPACT PRINTERS:
These printers are also known as hammerless printers. They print by means of laser and ink
spread technology. Examples are
* Ink jet printers
* Laser printers
* LCD and LED printers
* Thermal printers

Inkjet Printers:

These printers print by means of ink cartridge. Its head spray ink on sheet of paper. These printers
can print very high quality image and text output. Ink jet printers are available for color and black-and
white printing. Due to their efficient working they are widely used for offices and home use.

Laser Printers:

Laser printers are_the famous type of non-impact printers. They use heat and pressure to
bond particles to pape rs are available for color and black and white prmtmg Laser printers
provide resolutions f dpi (dots per inc usually

produce 4 — 16 ppm (pages per minute). Laser printe i ] tprinters,
but are more expensiv
LCD & LED Printer} 0 n

laser but in thes rlnting instead ]

Normally they H t Eal purposes > sdaretused in

research labora EEm - 4

Thermal N Frs: a = =
Therma . It meafs this pri

contain their head at hot state. So on making contact wi ; v actonfit. They
are widely used on industrial level.

Characteristics of a Printer:

Basic characteristics of a printer are
Quality of print

Speed

Graphics

Fonts

Color

* Ottt

Quality of print

and laser printers produce letter quality (relatively good) while
most of the printers produce draft quality.

Speed: Speed is another very important issue in printing. Printers speed is measured in CPS (characters
per second) and PPM (pages per minute). Daisy wheel is the slowest printer print with 30 cps. Still Laser
printers are the fastest printers which can print about 4 to 20 or more pages per minute. Line printer can
print 3,000 lines in a minute. Generally speed of the printer is directly proportional to its cost.

Graphic: Now-a-days graphic printing is another very important issue. Printer like laser, inkjet done this
task with high quality while other like matrix are not capable of such kind of printing.

Fonts: Font means size, shape and design of a letter. New printers are capable of working with different
fonts. Old printers like dot-matrix can deal with a limited number of fonts.

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI



Color: In modern printing, color printing is very important. In different documents like maps,
presentations and banners these color are of great importance. Some printers can print in only using
thousands of colors.

Resolution: It is measured in DPI (dots per inch).lt means how sharp and good is the printing. Printing
resolution from 600dpi to onwards consider as a better one.

PLOTTERS:
Plotters are specialized output devices to produce high-quality graphics in a variety of colors.
They are mostly used for print-outs that are too large to be printers. Plotters use mechanical, ink jet, or
thermal technology to create large-format images for architectural or engineering uses. Now-a-days there
are two basic types of plotters,
* Pen plotters
* Electrostatic plotters

PEN PLOTTERS:
Pen plotters str on a pen to do all the task regarding printer either images or text. Pen
plotters are further diyide types,
* Drum plotters
* Flatbed plotter
Drum Plotters: F 0 n
It consists on a pen which writes over a paper Whieh j ithfpl ters are

using for the pr a fixed widt
Flatbed Plotte paper is fixed ov surface. It

is normally used¥i ﬂnxmae- because of it§ hi
ELECT TIC PLOTTERS:
They wor machifie. They afe

electric charges (electricity). They consume a large amo
as compare to drum or flatbed plotters.

SOUND OUTPUT DEVICES:

Sound-output device produce music, special-effect, noise, or other sounds. Sound capabilities can
be added to some microcomputers by inserting a sound circuit board or by other means. Appropriate
software and speakers are also required.

VOICE OUTPUT DEVICES:
Voice-output devices, or voice synthesizers, convert data in the computer into vocalized sounds
understandable to human.

Computer Output Micro Film/Microfiche (COM) System: =] Ly =]
Computer output microfilm/microfiche (COM) is computer output produced as very small images:

on rolls or sheets of films. praad

The principal advantages of this technology are:

1. Speed: COM systems can easily handle output at a rate in excess of 30,000 lines per minute. This is

about 50 percent faster than most large laser printers.

2. Size: The output is condensed in size (compared to hardcopy output) by a factor ranging from 20 to

100.

3. Cost: The cost per page of printed material is less than that of regular hardcopy output methods.

The principal disadvantage of this technology is:
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The major disadvantage of COM system is that, because of the reduced visual size of the output, special
equipment — that is a microfilm/microfiche reader — is needed to rend the output.

D. Storage Hardware:

It is also called secondary stage. The function of this storage hardware is to provide a means of
storing instructions and data in a form that is relatively permanent i.e. nonvolatile and easy to retrieve
when needed for processing (nonvolatile memories are those which retain their contents even after the
power is turned off).

Examples are Hard disks, floppy disks, Compact Disks (CDs), etc.

SECONDARY MEMORY:

Secondary storage is known as Auxiliary storage/external memory that is used to store large
quantity of data. It is nonvolatile type of memory means data will not lost when power is turned off.
Secondary memory is relatively slow and cheap as compare to primary memory. It cannot be processed

directly by the CPU. orage devices used magnetic tape, magnetic disks and some optical
disks like CDs etc. ﬂ “

FLOPPY DISK:

It is the most used secondary stofag S ; de up of
polyester films coatedma oxide compound. 3 ce : ‘ ram 45 to
70 rps (rotation per miaut available in two sizgs 5.25 lnches and,z Is 3.5 inches. With
respect to storage ability floppies are available in two fypes'si i oseffloppies

which can stor Iled single side _ iske“While picSICa data on
both sides are floppies. Today g NS igh density)iand BD! (double
density) are als g Stofage capability/o isk, |
HARu

Hard disk is the most commonly uSed second3 Tl:la without

hard disk concept of computer is not getting complete. e [E |Fss portable
(transferable). But due to its large capacity it is used wid glass disk
of about 3.5 inches in diameter. They are also coated With 0OXx I g! A hard
disk is consisting of many magnetic plates. On the surface of these plates there are crrcular spaced area
called TRACKS. That track over which writing and reading process is going on is simply known as
sectors. The reading and writing process is done by means of a head and the process is termed as
“SEEK”. The rotation speed of hard disk is normally from 4500 to 7200 rpm (rotations per minute).
While is seeking time is measured in milliseconds.

MAGNETIC TAPE:

All those devices in which data stored follow a single pattern or data store in a straight path are

devices are always slower then dynamic storage devices. In serial to access data at the last of
magnetic tape we have to cover the complete length in order to catch the desired position. The-widt
the tape is normally 1.27cm (0.5 inches) and the length is about 731.5 meters. On the back there isa r
used to write data on the disk. The magnetic tape is divided into logical blocks. A file consists of a single
block at least. There are two other gaps known as

Interlock gap: It separates logical block and at very small distance to each other.

Inter record gap: They are relatively wider and separate different records. Magnetic tape is used today
because they are still the cheapest technology. They can store large amount of data for long periods. All
the telecom companies in Pakistan use magnetic tape to store there called records. The only
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disadvantages of magnetic tape is that it is a sequential or serial media which means that you have to start
from the beginning of the tape to access a record in the middle.

DIFFERENCE BETWEEN PRIMARY MEMORY
& SECONDARY MEMORY

PRIMARY MEMORY SECONDARY MEMORY

It is a faster memory area. It is relatively slow.

It consists on both volatile (RAM) and non- | It consists on only non-volatile memory

volatile memory areas. areas.

Usually primary memory is not portable. Secondary memory is mostly portable except
HDD.

It is relatively costly. It is cheaper as compare to primary memory.

OPTICAL STORAGE

Optical storage ake use of the laser beams to wrlte and read data — which can con3|st
of text, graphics, augli deo images — at densi m m 3 3
magnetic disk. A single optic of the type calleg M Mey:

data. This works out to about 269 000 pages of text, o
speech, or 77 minutes Ithough some disks jar
text, visuals, and soun

Some of important optical devices are as follows:

* CD-R
* CR-R I
* CD-R EEN

* DVD - ROM

|
e Py

CD — ROM (compact disk read only memor M
formats text graphics and audio or visual based data. ﬁ‘ i optical di
is from 650MB to 1GB. Today it is the most common dev di
data. Its speed is measured in “X”” where 1X = 150 kilo"y
Structure of CD-Rom consist of a spiral originate from the center and ending at outermost edge of the
disc. These circular paths are called PITS. The distance between two consecutive pits is from 1.5 to 1.7
microns. In the initial period of CD — ROM there were some heating and vibration problems but now they
are completely resolved.

CD-R:

A CD - R (Compact Disc-Recordable) is a variation of the Compact Disc invented by Philips and
Sony. CD — R is a Write Once Read Many (WORM) optical medium, though the whole disk does not
have to be entirely written in the same session. (B35

CD — R retains a high level of compatibility with standard CD readers. ~_>

The whole CD — R is written in one session with no gaps and the disc is “closed” meaning no more d&tas ===

can be added and the CD — R effectively becomes a standard read-only CD. With no gaps between the
tracks the Disc At Once format is useful for “live” audio recordings. Data are written to the CD — R one
track at a time but the CD is left “open” for further recording at a later stage. It also allows data and audio
to reside on the same CD - R.

COMPACT DISC RE - WRITABLE (CD - RW)

Compact Disc ReO-Writable (CD — RW) is a rewritable optical disc format. Known as CD-
Erasable (CD-E) during its development, CD-RW was introduced in 1997, CD-RW discs are usually
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produced in the most common CD-R disc capacities such as 650 and 700 MB, while smaller and larger
capacities are rarer. CD — RW recorders typically handle the most common capacities best. In theory a
CD-RW disc can be written and erased roughly 1000 times, although in practice this number is much
lower. CD-RW recorders can also read CD-R discs.

DVD ROM:

DVD — R is a DVD recordable format. A DVD-R typically has a storage capacity of 4.71 GB (or
4.38GiB), although the capacity of the original standard developed by Pioneer was 3.95 GB (3.68 GB).
Both values are significantly larger than the storage capacity of its optical predecessor, the 700 MBCD-R
—aDVD - R has 6.4 times the capacity of a CD-R.

Data on a DVD-R cannot be changed. Whereas a DVD — RW (DVD-rewritable) can be rewritten multiple
(1000+) times. DVD-R(W) is one of three competing industry standard recordable formulas; the others
are DVD+R(W).

SUMMARY OF E DEVICES:
Magnetic disk
Floppy disk, used for off-line

Hard disk drive, used for secondaf

Magnetic tape data stoEnﬁ used for tertiary ¢
SUMMARY OF L STORAGE:| &

CD, CD-ROM only storage| use istributi igitalginfdrmation

(music, video, Mﬂlﬁ%‘\ljf

CD-R, DVD-R ggonce storage, dse .' i #

CD-RW, DVD-RW, DVD+RW, DVD- DB-R l Of tertiary

and off-M u

SOFTWARE:

Computer hardware is useless without eleg l s mcall !ﬂv@n h tells
i : 3 m m

posed of
instructions. Software generally comes on disks, purcha arket) or
custom written. There are two types of software.

a) Application Software b) System Software

a)  Application Software:
Application software performs general-purpose tasks for users. Examples are word
processing, spread sheet programs, payroll processing, etc.

b)  System Software: _

System software runs basic computer operations, manages computer resources and enables <4 =
application software to run on the computer. It does not solve problems related to business-er® &+
profession. Examples are operating systems, device drivers and utility programs.

The components of System Software:
There are three basic components of system software:
* Operating System
* Device drivers
* Utility programs

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI




THE OPERATING SYSTEM:
The operating system (OS), also called the software platform, consists of the master system of

programs that manage the basic operations of the computer.
Operating system provides resources management services of many kinds. It handles the control and use
of hardware resources, such as:

* Disk space

* Memory

* CPU time allocation &

* Peripheral devices
In general, an operating system written for one kind of hardware will not be able to run on another kind
of machine. In other words, different operating system are mutually incompatible.

TASKS PERFORMED B OPERATING SYSTEM:
Booting

User Interface
CPU Managidwru I “
Memory Ma t
File Management
Task Manage
Formatting
Security Managem o
oo MIOREN

A comp u 1 many differgnt gas
it accepts input data, stores the data on_a disk, and pri J
Some co ers” operating systems ca andle meie i
processing, sp che 3

screen. Others can accommodate the needs of several ¢
illustrate tasks management. A “task” is an operation

L g b 2B 2 g g 4

* Multitasking

* Multiprogramming
*  Time-sharing

* Multiprocessing

Multitasking:

Multitasking is the execution of two or more programs by one user concurrently on the same
computer with one central processor.
Earlier microcomputers could do only single-tasking, whereby an OS could run only one application
program at a time. Thus, users would have to shut down the application program they were working /iy
before they opened another application, which was inconvenient. Today, multitasking operating syste
are used. ~—7 W&
You may be writing a report on your computer with one program while another program plays a music
CD. How does the computer handle both programs at once?
The answer is that the operating system directs the processor to spend a predetermined amount of time
executing the instructions for each program, one at a time. Thus, a small part of the first program is
processed, and then the processor moves to the remaining programs, one at a time, processing small parts
of each. The cycle is repeated until processing, is complete. Because the processor is usually very fast, it
may appear that all the programs are being executed at the same time. However, the processor is still
executing only one instruction at a time.
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Multiprogramming:

Multiprogramming is the execution of two or more programs concurrently on a multi-user
operating system.
As with multitasking, the processor spend a certain amount of time executing each user*s program. Once
again, because the processor works so quickly, it seems as though all the programs are being run at the
same time.

Time-Sharing:

In time-sharing, a single computer processes the tasks of several users at different stations in
round-robin fashion.
Time-sharing is used when several users are linked by a communications network to a single computer.
The computer will first work on one user*s task for a fraction of a second, then go on to the next user*s
tasks, and so on.
This is accomplished through time slicing. Because computers operate so quickly, they can alternately
apportion slices of tim a second) do various tasks. Thus, the computer may rapidly switch
back and forth amonﬂgﬁ:[“ just as a hairdresser or dentist works with several cllents or patients
concurrently. Users aware of the switghing process. Multitasking a haritpg differ
slightly. With multitasking, the processor directs the programs to-tak “Tmnssadcomplishing smallitasks or
events, such as makin ﬂ:ﬂion, searching for ajrecord. RLIN i ut pl; F a t. Each
event may take a difff t of time to complete. Mth _time-sharing, the"eo pends a fixed

amount of time with e before going on th

Multlproce

Multlpr rApd @8BSl ether to
perform work S|multaneous y-t Same . i m
As in itasking, which involves on ‘ 51 ' by
spending a i i i e same
time. With both multitasking and multiprocessing, th status of each
program so that it known where it left off and wherg t Ing system

capable of multiprocessing is much more sophisticated
Two possible approaches to multiprocessing are:
* Co-Processing
* Parallel Processing
In co-processing, the controlling CPU works with specialized microprocessors called co-processing, each
of which handles a particular task.
In parallel processing several full-fledged processors work together on the same tasks, sharing memory.
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Definition

Processing  of | Number of | Number of | Order of
two or more | Users Processors Processing
programs
By one user | One One Concurrently
concurrently on

Multitasking one processor
By multiple | Multiple One Concurrently
users

Multiprogramming | concurrently on
one processor

By multiple | Multiple One Round Robin
_ _ users in round-
Time sharing robin fashion on
r

ore | One or more

users

Multiprocessing i anequsly
more
S

Commo rati
Windo u E] 1
Windo EEE

indows NT/Windows 2000/ Wi ille
s Vista

‘w7
|
] ]
0S/2 wa " l:l
UNIX - ]
Linux (Developed by Linus Torvalds in 199 - amcompu S%t lents at
Helsinki

University in Finland
Mac OS
Netware

* b b b b bt

* % %

Device Drivers: Running Peripheral Hardware:

Device drivers are specialized software programs that allow input and output devices to
communicate with the rest of the computer system.
Many basic device drivers come with system software when you buy a computer, and the system
Software will guide you through choosing and installing the necessary drivers.

device driver (probably on a CD-ROM). You ,,ll need to install the diver on your computer's hard;di§
drive (by following the manufacturer*s instructions) before the device will operate.

Data/Information:

The purpose of computer system is to convert data into information. Data consists of raw facts
and figures. Information is processed data. For example, the raw data of employees™ hours worked and
wage rate is processed by a computer into information of paychecks and payrolls.

Information produced by one program can be used as data for another program. For example, the
information of paychecks and payrolls may become data that goes someones yearly financial projections
and tax returns.

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI



Procedure:

Procedures are description of how things are done, steps for accomplishing a result. Procedures
for computer systems appear in documentation manuals, also called reference manuals/or CD-ROMSs
which contains instruction, rules and guidelines to follow when using hardware and software.

People / Personnel:
They are the most important component of a system. They operate the hardware and create the

software. They can be generally categorized as:

* Computer operator

* Programmer

* System analyst
Computer Operator is a person who runs computer. They are capable of handling computers when hey
malfunction.

Programmer is a perso rites software.

System Analyst is i% ialist who performs system analysis, desig

studies the informa unication needs @f 3 aniza I W10 deliver
information that is more accurately, timely and use i ent of an

information system. (I ti@fsystem is an organize
processing data into usaBl ation. It can be manda

Utilities: Service Pr(ﬁams

Utility

S service pra 'ki’
Jhey enhance existing flinction
other system software programs.
]

allocation of ¢

PROGR

A Computer language by means of which we ¢a
to do some particular job is known as PROGRAMMI
A program is a set of instruction that directs the co
towards a certain goal.
There are too many types of computer language as follows.

MACHINE LANGUAGE (LOW LEVEL LANGUAGE)

A computer language which can easily understandable by a computer system is known as
machine language. IT is in binary format means 0*s and 1*s. Machine language is consisting on a series
of 0*s and 1*‘s which is computer readable format.

For a computer programmer it is very difficult to understand this format.

ASSEMBLY LANGUAGE:

Assembly language is the modified form of a low level language using few instructions, ¢
symbols. Statements are written in symbolic codes (mnemonics). The main reason to write progra
assembly language because it is very close to low level language so computer can easily understand it.
All the hardware related computer programs (soundcard driver, VGA card driver) are written in assembly
language. E.g. MASM, TASM etc.

HIGH LEVEL LANGUAGE:

Language which is closer to human language (user understandable) but difficult for a computer to
understand. All the programs written in high level language first translate into machine language by using
any language translator. In High-level languages, common English words are used as instructions to the
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computer. High-level language statements resemble English phrases combined with the mathematical
terms needed to express the problems or task being programmed.
Example: COBO, PASCAL, BASIC, ADA, FORTRAN etc.

VERY HIGH LEVEL LANGUAGES OR 4GL’S

These languages provide all the facilities of high-level languages along with enhanced facilities of
file handling and report preparation. And application generation Thus, they are regarded as the evaluation
of 3 generation high level languages, and are called Very-High-Level Languages, 4GL“s (4th
Generation Language).

Example: SQL, FoxPro, ORACLE, PROLOG etc.

NATURAL LANGUAGES OR A.l. LANGUAGES OR 5GL’S:
Natural Languages are highly sophisticated programming languages, which can interact with
humans and situations in natural way. The main goal of these languages is to simplify the human®s task

and to communicate wi ter easily.
Example: PROLOG, r“

LANGUAGE TRANSLATION'

The software lates codes of humal ages into
computer*s machine | alled Language Translai@ss

TYPES OF NSLATO
* Interpr
*  Compil EEE

* Assembler

*W

“A program that translates instructions of i
machine language, one instruction at a time, is called &
The interpreters are slow in speed as compared to cc
translates that line into object code and carries it out ,
until the whole program has been translated and run. If the program loops back to earlier statements they
will be translated afresh (once again) each time round. This means that both the source program and the
interpreter must remain in the main memory together, which may limit the space available for data.
Perhaps the biggest drawback of an interpreter is the time it takes to translate and run a program
including all the repetition, which can be involved.

* COMPILER:

“A program that translates the entire code of a high-level language into
machine code is known as Complier. The original program is called “Source Program” and its machifig::
translathn is known as “Object Program”. _ _ _ - |&
A compiler can translate only that program which has been written in the language for which
computer is meant e.g., FORTRAN compiler is only capable of translating source program, which have
been written in FORTRAN. Each machine requires a separate compiler for each high level language.
Compiler can diagnose the following kinds of errors in a source program during translation.

* |llegal characters.

* Illegal combination of characters

* Improper sequence of instruction in a program.
A source program containing an error diagnosed by compiler will not compiled into an object program.
The computer will print (display) a suitable message.
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* ASSEMBLER
“A program that translates instructions of Assembly Language (low

level symbolic language) into machine language is known as ASSEMBLERS.”

In Assembly language, there is exactly one code corresponding to a machine code, called
“MNEMONIC”. The assembly program is known as “SOURCE PROGRAM” while its translation into
machine code is termed as “OBJECT PROGRAM?”. Thus, the assembler®s task is relatively easier than
that of interpreters or compilers. Since each computer has its distinct machine code, thus has its own
mnemonic. As a result, each computer has its own assembler. Liking process is always required in the
end to execute the object program.

GENERATIONS OF COMPUTERS

Generations of computer science is divided into many distinct generations which are as follows.

TYPES OF GEN KONS:
* First Generati 56)
Second Gen 1 1963)
Third Generation (1965 — 1971)

*
*
* Fourth Genera 1981)
* Fifth Generatian ( nward)
=
* FIRST 0 — 1956)
First ge elconsists on the
Computers size I €0 great number

tubes
required great amount of energy and the ated a | diinto the
compute ugh punch cards. UNIVA e fir | inithe U.S
in 1951.
Remaining are ENIAC, EDVAC, IBM-709 etc.
Advantages:
Vacuum tubes were used as electronic components. digital

computers. This generation computers were the fastest ‘eale

Disadvantages:
Computers are too much heavy in size. They require air conditioning. First generation computers
produced large amount of heat due to vacuum tubes.

* SECOND GENERATION (1956 — 1963)

In the second-generation computers the “Transistor” technology was
implemented. Transistors are electronic devices that are built in 1947, and used in different digital
electronic components. g

Usually it consists of small layers of silicon or germanium. Transistor was faster, less expensiyg .-
smaller and emitted less heat than vacuum tubes. —7 |m%
Examples of 2" generation computers are IBM-1401, UNIVAC-111, NCR 300 etc.
Advantages:

Computers of 2" generation are smaller. In size as compare to first generation computers. They
are much more reliable. They generate less and Computations were performed in microseconds. Due to
above reason they are widely used commercially.

Disadvantages:

Computers of this age required Air conditioning. They require heavy maintenance work.

Commercial production was difficult and costly as compare to the third generation computers.
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* THIRD GENERATION (1965 - 1971)

Third generation is the Integrated Circuits (IC*s) generation. Computers of this
generation were smaller, more efficient and more reliable than previous generations. Unlike transistors
and vacuum tubes, integrated circuits (IC*s) were used. Programming becomes easy in this generation of
computers. Computers prices also decrease and computer becomes a very popular counting machine.
Examples of 3" generation computers are INTEL 4004 etc.

Advantages:

They are smaller in size as compare to previous generations. Reliability increase as compared to
previous generations. Heat generations was decreasing. Hardware failure was also reduces. Very easy to
shift from one place to another. Their production start on a very vast scale.

Disadvantages:

Air conditioning is still a great problem in it. IC chips production is a costly process so computer

in this generation was a bit costly.

* FOURTH GE N (1971- 1981)
Integrated cir used in this generation of computers. Initially they were used on a

very small scale ter ale Integration (

sophisticated and known as Large-Scale Integration ( 0f small
electronic component i small board. Thes ards are k S' Mi 1971, a
powerful microprocesfaﬂ EL 8008 was introd as the rc es ch is used
in PC, Examples of Comp 4" generation are 1B ,
Advantages: n

In fourt [ r'i'c\t a lot. Comy rTeli it generation was
reduced. MUCM ian s possible. abi aUse Il size.
Commercial pr on‘of &t WS easier and che n J
Disadvagtages: a5

Tec of IC manufactuci es too €0

In fifth generation two new technologies are us
chips, these technologies are,
* Very Large Scale Integration (VLSI)
* Ultra Large Scale Integration (ULSI)
In fifth generation computers become much faster as well as smaller as compare to the previous
generations. The goal of the fifth generation is to have the computer which can understand human
language and also can recognize voices. Artificial Intelligence (Al) is the basic field of interest in fifth
generation. In this generation computer size and weight reduces and it becomes more and more popular
among the computer users like Laptop or potable computers. The new versions of laptop were introduced
named as “Note Book™ while the smallest laptops are termed as “Palmtop”.
Advantages: —
This is the best generation according to computers size and speed. Long bit processors were b @.ﬁi
Small size Laptop computers introduced. Artificial intelligences developed directing us toward reha "7_5' _
world. L
Disadvantage:
The only disadvantage of this generation computers are they make humans too much busy.
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CHAPTER # 02

INFORMATION NETWORKS
COMPUTER NETWORKS:

A computer network is a group of interconnected computers. Telephones, or other communication
devices that can communicate with one another and share applications and data. Networks may be
classified according to a wide variety of characteristics.

Network Classification

Scale Functional Relationship Topology

A 4
[(02]

A 4
-

TYPES OF NETWORKS (ON THE BAS
Personal Area Network: .-

A personal area network (PAN) is a computer m among gomputer
devices close to one person. Some examples of devices that are used in a PAN are printers, tfax machines,
telephones, PDASs or scanners. The reach of a PAN is typically within about 20 — 30 feet. Personal area
networks may be wired with computer buses such as USB. A wireless personal area networks (WPAN)
can also be made possible with network technologies such as IrDA and Bluetooth.

LOCAL AREA NETWORK:

Local area network (LAN) is a network covering a small geographic area, like a home, office, or
building. Current LANs are most likely to be based on Ethernet technology. For example, a library may
have a wired or wireless LAN for users to interconnect local derives (e.g., printers and servers) and-ii
connect to the internet.

CAMPUS AREA NETWORK:

A network that connects two or more LANSs but that is limited to a specific and contiguous
geographical area such as a college campus, industrial complex, or a military base. A CAN may be
considered a type of MAN (metropolitan area network), but is generally limited to an area that is smaller
than a typical MAN. This term is most often used to discuss the implementation of networks for a
contiguous area.
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METROPOLITAN AREA NETWORK:

A metropolitan Area Network is a network is a network that connects two or more Local Area
Networks or Campus Area Networks together but does not extend beyond the boundaries of the
immediate town/city. Routers, switches and hubs are connected to create a Metropolitan Area Network.

WIDE AREA NETWORK:

A WAN is a data communications network that covers a relatively broad geographic area (i.e. one
city to another and one country to another country) and that often uses transmission facilities provided by
common carriers, such as telephone companies.

TYPES OF NETWORKS:
(ON THE BASIS OF FUNCTIONAL RELATIONSHIP)
Server Based Systems:

A personal area network (PAN) is a computer network used for communication among computer
device close to one p examples of devices that are |n a PAN are prlnters fax machines,
telephones, PDASs ordnmeach of a PAN is typica abou
Personal area netwo ired with computér b j ohal area
network (WPAN) can also be made possible with ne

LOCAL AREA K:

Local area network (L is a network covering a8
building. Curre

ilding. f i 0 be based o
have a wired o | HE 1['[0 interconngc
connect to the i t EEE

M REA NETWORK.
A networ 0 or re LANS

geographical area such as a college campus, industfialscomplé¢

considered a type of MAN (metropolitan area network),
than a typical MAN. This term is most often used [t0"@iSel orks for a
contiguous area.

METROPOLITAN AREA NETWORK:

A Metropolitan Area Network is a network that connects two or more Local
Area Networks or Campus Area Networks together but does not extend beyond the boundaries of the
immediate town/city. Routers, switches and hubs are connected to create a Metropolitan Area Network.

WIDE AREA NETWORK:
A WAN is a data communications network that covers a relatively broad geographic area (i.e. 0ne.—
city to another and one country to another country) and that often uses transmission facilities provided|By: o
common carriers, such as telephone companies. ~=7 E
TYPES OF NETWORKS:
(ON THE BASIS OF FUNCTIONAL RELATIONSHIP)
SERVER BASED SYSTEMS
Server-based networks are defined by the presence of server on a network that provide security
and administration of the network. In order to operate, server-based networks have clients that rely on the
services the server provides, such as file storage and printing client computers are generally less powerful
than pear or server computers.
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Advantages:
* Strong central security
* Ability to share expensive equipment, such as laser printers.
* Freeing of users from the task of managing the sharing of recourses.
* Easy manageability of a large member of users.
* Central organization, which keeps data from gently last among computers.

Disadvantages:
* Expensive dedicated hardware.
* Expensive network operating system software and client licenses.
* A dedicated network administrator (usually required).

PEER-TO-PEER:

Peer networks are defined by lack of central control over the network. There are no servers in peer

network, users simply share di ce and resources, such as printers and faxes, as they see fit.

Peer networks are org orkgroups. Workgroup have very little security control. These is no
central login process

Access to individual resources can be controlled if theju W password
to access it. Because t entral security trust, . i assword for
each secured shared reF ish to access. Thisga u

Peer is also not optim e resources. Peer also prevent

more than a small number of users from simultaneousl

Peer computerMeﬂaBaE

Advantages -
mtages, especially for I invest in

expensiye server hardware and software
. M
* No extral i r hardware or soft a

% Lower cost for small networks.

Disadvantages:
Additional load on computers because of resource sharing.

Inability of peers to handle as many networks connections as servers.
Lack of central organization, which can make data hard to find.

No central point of storage for files archiving.

Requirement that users administer their own computers.

Weak and intrusive security.

* bt bt %

TYPES OF NETWORKS (ON THE BASIS OF TOPOLOGY)
The physical layout or shape of the network is called topology Networks can be laid into the f %"‘H‘_

P
basic topologies: ~ o |G

* Star

* Ring

* Bus

* Hybrid

* FDDI
Star Networks:

In star network, all microcomputers and other communication devices are connected to the central

hub, usually via UTP (unshielded twisted pair). Electronic messages are sent through the central hub to
their destinations at rates of 1 — 100 Mbps. The central hub monitors the flow of traffic.
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Example:
A PBX system is the example of star network.

Advantage:
* If the connection is broken between any communications device and the hub, the rest of the
devices will continue operating.
New terminals can be added to a network easily.
There is no chance of data collision because central server prevents collisions between messages.
If a connection is broken between any communications device and the central server, the rest of
the devices on the network will continue operating.
* Transmission delays between two terminals of between server and terminal do not increase by
adding new nodes to the network because any two devices may be connected via two links only.

* %

Disadvantage:
* Hub is the central point of failure.

% The network ds on the central server. If the central server fails, the entire network
will stop.
* Star topolog because a separat i

with the central server.

Ring Network:

loop. Electronl
repeater, until t atlon Rings|g
transmission sp . . -
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Example:
The example of ring network is IBM*s Token Ring Network, in which a bit pattern (Called the
,.toke™) determines which user on the network can send information.

Advantage:
* Message flow in only direction so there is no danger of collision.
* In a ring network messages flow in only one direction. Thus, there is no danger of collision.
* It is more reliable than a star network because communication is not dependent on a single host
compulter.

Disadvantage:
* The current speed limit and the relatively high cost is its limitation.
* If the ring is broken, the entire network stops working.
* |tis difficult to troubleshoot the ring network.
* New computer or terminal cannot be added to network easily.
* Communication delay is directly proportional to the number of computers in the network.

Bus Network:
In bus network, all and other commuypieati vices 3 . on cable
called the bus, using co-ax. STP, or UTP. Data tran idirecti
Mbps. Each communF’ B, dewice transmits electrg

message collide, the dewi

Example:
The example of bus network is Ethernet which

Advantage:

It is relatively in expensive to install.

This type of network is simple and easy to understand.

A bus network may be organized as client/server or peer-to-peer network.

New terminals can be added to a network easily.

If one of the terminals becomes defective it does not affect on other computers of the network.

* %t

Disadvantages:
* |If the bus fails, the entire network fails.
* Extra circuitry and software are needed to avoid collisions between data.
* If an error arises in a network, it is not easy to detect.
* |f a connection in the bus is broken, the entire network may stop working.

HYBRID NETWORK:
Hybrid networks are combinations of star, bus, and ring networks.
Example:
A small university campus might use a bus network to connect buildings but might use star and ring
networks within certain buildings.
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FDDI NETWORK:

A newer and higher speed and more costly network is FDDI (Fiber Distributed Data Interface). If
is capable of transmitting data at 100 — 200 Mbps. FDDI network uses fiber optic cable with a duple
token ring topology. FDDI is used for high tech purposes such as, electronic imaging, high-resolution
graphics and digital video.

Advantage:
* |If the primary ring fails, the network can continue operating via the secondary cable ring.

Disadvantage:
* The disadvantage is its high cost and the fragility of the fiber-optic cable.

THEERA TR

e el
s e LEGS (oplionall
I-’:"--.-- LES
BAIS

NET RK CONNECTIVIT
To single netw i
following Network connectivity devices:
* Hubs
* Active Hubs
* Passive Hubs
* Repeaters
* Bridges
* HUBS:
All networks (except those using coaxial cable) require a central location to bring media segments
together. These central locations are called hubs.

* PASSIVE HUBS:

A passive hub simply combines the signals of network segments. There is no
signal processing or regeneration. Because it does not boost the signal and, in fact, absorbs some of
signal a passive hub reduces by half the maximum cabling distances permitted. ~—

* ACTIVE HUBS
Active hubs are like passive hubs except that they have electronic components
that regenerate or amplify signals.

* REPEATERS:
All transmission media attenuate (weaken) the electromagnetic waves that travel through them.
Attenuation therefore limits the distances any medium can carry data. Adding a device that amplifies
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the signal can allow it to travel farther increasing the size of the network.

If we are connecting computers that are more than 100 meters (328 feet) a part using a 10 base
Ethernet cable, we will need a device that amplifies signals to ensure data transmission. Devices that
amplify signals in this way are called repeaters.

* BRIDGES:

Bridges connect networks segments. The use of a bridge increases the
maximum possible size of the network. Unlike a repeater that simply passes on all the signals it receives,
a bridge selectively determines the appropriate segment to which it should pass a signal.

* INTERNETWORK CONNECTIVITY:

An Internetwork consists of two or more, independent networks that are
connected and yet maintain independent identities. An Internetwork may include different types of
networks (an Ethernet and a Token Ring network, for example). To connect independent networks, we

require internetwork ¢ ity device. The Internetwork connectivity devices discussed here are:
* Routers l l
*  Gateways |

L1

Routers: l

Routers are d connect two or m 1 i!. f ion of
hardware and softwar ware can be a netwOrkiSenver, assepaie pute clal black
box device. The two "main”pieces of software in a frout Pers | g routing
protocol. Route erate at t three levels ) is_al iew the
network as a wrm ﬁ h’ﬁiﬁ 1
Gateways: mEe 1 i

ers can successfully connec i at fu TShini . When the
networks th Ing” completely di ‘ A a more
powerful and intelligent device is required.” A gatewayjpe i elen ayers of
R . I n

the OSI model. A gateway entrances to dissimilar ne E i : grmatjon from

one network and restructuring it for a different networ

CSUs/DSUs:

Sometimes, when expanding the network, it is less costly and easier to use existing public
networks, such as the public telephone network in our area. Connecting to some of these networks
requires the use of CSUs/DSUs (Channel Service Units/Digital Services Usnits). CSUs/DSUs are also
useful for shielding our network from both noise and dangerous voltage and currents that can come
through the public network.

ADVANTAGES OF NETWORKS:

The following advantages are particularly true for LANS, although they apply to MANS 3Rg

WANS as well.
\—2

SHARING OF PERIPHERAL DEVICES:

Laser printers, disk drives, and scanners are example of peripheral devices-that is, hardware that is
connected to a computer. Any newly introduced piece of hardware is often quite expensive, as was the
case with color laser printers. To justify their purchase, companies want them to be shared by many users.
Usually the best way to do this is to connect the peripheral device to a network serving several computer
users.
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SHARING OF PROGRAMS AND DATA:

In most organizations, the people use same software and needs access to the same information. It
could be expensive for a company to buy one copy of a work processing program for each employee.
Rather, the company will usually buy a network version of that will serve many employees.

BETTER COMMUNICATIONS:

One of the greatest features of networks is electronic mail. With e-mail everyone on a network
can easily keep other pasted about important information. Thus, the company eliminates the delays
encountered with standard interoffice mail delivery or telephone tag.

SECURITY OF INFORMATION:

Before networks became commonplace, an individual employee might be the only one with a
particular piece of information, stored in his or her desktop computer. If the employee was dismissed or if
a fire or flood demolished the office, no one else in the company might have any knowledge of that

information. Today 53 0a|v“1 be backed up or duplicated on a networked storage device shared by
others.

[
ACCESS TO DATABASE: | I

Networks also s to tap into numero as : ases of a
company or the public@at f online services.

=
MAJOR F ERNET: m
Since t I rapidly, the featu 4 i ntly. This
section describ { mfeatures. These ingl i

Transfer,Protocol (FTP) and Chat.

ADVANTA NEF:
Electronic Mail:

Internet mail service now links people about 200
mail network similar to the phone system.

Chats & Forms:
You can take part in worldwide chats and forums on matters of personal interest — simply browse
the network to find topics you wish to discuss.

E — Shopping & E — Business:
It is now possible to search through scores of electronic malls for products. “Intelligent agent”
programs will help you find what you want.

Education: ey L
You can find learning materials on virtually every topic on the Internet. Eventually, you will |bg:k %
able to access millions of books online instead of going to library. '

Information Retrieval:
Virtually any type of information can be found on the internet — tutorials on various subjects, legal
and medical advice — you name it.

On-Demand Movies & Television:
Someday it will be possible to order virtually any movie and television show by computer,
choosing your own viewing times.
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Customer Support:
Many companies assist customers over the internet. The internet is also widely used to distribute
advertising literature about products and to update software.

Access to Remote Computing:
If your own computer is not powerful enough to perform certain types of tasks, you can access
larger computers located elsewhere — and their software too.

Bulk File Transfer:

Products such as electronic news papers and magazines — as well as software and music — are
distributed over the internet, saving cost of print, media, disks and mailing.
Social Video Gaming:

Games in which several people participate are now available over the internet. Participation in
video games via internet links will increase in future.

News & Weather:
Information , €vents and weather happeniiag
the internet. You can €ven-ac tellite data.

Conferencing:
Futurists predict t ture — a phoning d
speak — will someday be a standard feature on the inte

Electronic MaiMﬂvﬂ E !' !

The inte ridss largest electro
send message to other users of the in d to
messages?

All internet ele i i waQgoarts, the us

Advantages of E-mail:
Compared to the postal service electronic mail
It is very fast. It delivers you messages and datavinsfewsseeonds

It is very easy to receive, respond and send messages and data

It is available at every time.

It is a great gun to find friends all over the world.

Electronic mail access is available from different services which are free.
It is really flexible. You can send a message to all the persons you like.

LR b 2 2 2

Disadvantages of E-mail:
Following are some disadvantages of e-mail:

* It is not commonly available. |

* It has created an information overload. People are swamped by junk/spam mails and finding w it' :
is relevant and need to read from the hundreds of mails. ~—7

* It is possible that any of the e-mail contains virus, which may affect your computer system.

* Any e-mail send to wrong address cannot be recalled back.

* |t is not completely private or confidential due to hacking problem.

* As e-mail is free, so someone may send e-mail for trouble so that you may feel uneasy to deal
with.

Usenet:

Usenet is a collection of more than 30,000 newsgroups, or discussion groups, on every
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conceivable subject. For example, some newsgroups are self-help groups for victims of cancer or other
abuse, and other give the latest in gossip about show business personalities.

Telnet:

Telnet is the service of the internet that allows you to access remote computers outside your area.
Many computers on the internet are set up to allow Telnet access. Some require login names and
passwords, but many do not have any restriction.

File Transfer Protocol (FTP)
Another common use of the internet is to download computer programs and files by means of File
Transfer Protocol (FTP), one of the internet™s many standards.

Chat:
Chat refers to a facility that enables people to engage in interacting conversations over the
internet. The oldest but still most common type of chat is internet relay chat.

Other Types of Ch olu
Various other cated types of chatlexi

3-D Virtual Chat:
This type of chat phical extension of |RE" : f a 3-D
character who appears on the screen. In the chat, you mi ing th@ieWn @nscreen

personas.
To use this feaMﬂvH Elr!ttoftware, a spe Q‘ ation e.g.
Skype. EEE n
Instant ing: =

Instant ing i weef the IRC cha : [ ntains the
names of your friends and associates; a small window§ p SPtelling you
when they are online. At that time, you can invoke instz i ing any of theh a message
that immediately appears on their screen. The receiver Canmesg i m essage

back to you e.g. MSN Messenger.

World Wide Web (WWW)

The World Wide Web (WWW) is a worldwide hypermedia system. When you read a Web
document (Web site), you see underlined words. Each underlined word refers to a computer resources
program, graphic or document. When you select, or click the world, the Web software connects you to
that computer. You don®t have to know exactly where the resources are located — you just click.

The internet and the World Wide Web are redefining the globe community. Because have found a
new internet and the World Wide are redefining the globe community. Business have found a new venue
for two-way communication with customers in the Web site. Not only can business advertise, but theyr,
also can provide much more information.

Addresses for World Wide Pages:
Web pages and links to information at Gopher, FTP and other sites are most commonly located on

the internet through Uniform Resource Locators, or URLs. Every Web page has its own URL (sometimes

pronounced “earl”). If you know a page*s URL, type it in the specified area of your Web browser"s

screen and the page will be displayed.

Web-site URL"s often contain the three letters www preceded by the protocol identifier http:// for

hypertext transfer protocol). For instance, the Web search site, respectively, have the following URLSs.

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI



http://www.google.com
http://www.yahoo.com

WEB TERMINOLOGY:

The most important parts of the World Wide Web are the elements, such as servers, pages, hot
links and more, all of which comprise the bulk of the World Wide Web. The following are some related
terms:

Anchor:
A link that takes you to a different part of the same Web page.

Browser:
A software program that requests, interprets, and presents World Wide documents. Frequently
used browsers include. Microsoft Internet Explore, Mozilla Firefox, Google Chrome, Netscape etc.

Client:

In addition to ter, a client also cag
information from computers that store World Wide We
are also known as clie
Domain Name: F 0 H

The name given any computer registered on/thesllv i
information andgfil i usually two ¢ lk.t u
are aol.com or MUH ET'r' e

EEN u .I - - 4
Extranet:

Wranet t Thte sfhne!
selected customer, i r strate@ic offices H

|
il =

F“

out also

=
Firewall: .
A firewall is a system of hardware and softwsa
such as the Internet. It blocks unauthorized traffic
unauthorized employees from accessing the intranet.

m
clsitnesintranéfitosSXIEmaT networks,

s@” prevent

Frame:

A feature available on the World Wide Web that presents text, links, graphics and other media in
separate portions of the browser display. Some sections remain unchanging, whereas others serve as an
exhibit of linked documents.

Home Page:
Frequently, the “cover” of a particular Web Site. The home page is the main or first, page_
displayed for an organization®s or person®s World Wide Web site. :H‘E
~ |G
HTML:

Hypertext Markup Language. HTML is the coding language for the World Wide Web that
informs browsers how to display a documents text, links, graphics and other media. This language forms
the foundation for all web pages.

Image Map:
A feature available on the World Wide Web that enable you to click various locations in an
graphic image to link to different documents.
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Intranet:
Intranets are internal corporate networks that use the infrastructure and standards of
the Internet and the World Wide Web.

Link:

Short for “hypertext link”. A link provides a path that connects you from one part of a World
Wide Web document to another part of the same document, a different document, a different documents,
or another resource. A link usually appears as a uniquely coloured word that you can click to be
transported to another Web page.

Proxy Server:

A proxy server is a server, or remote computer that may exist outside of the organization®s
network, and all communications to the organization are routed through it. The proxy server decides
which messages or files are safe to pass through to the organization®s network.

Table:

A feature avaﬂ u'\’t\Ng orld Wide Web that presents document text, links, graphics and other
media in row and co ble borders may b S but invisible T others.
Web Site:

A collection o kﬂide Web documents d several
related pages. You mi a Web site as an inte actf
Webmaster:

The mﬂMﬂﬂEi balntalnmg :
document. We rces behind

ABU OF INTERNET:

Below icesg€ommon ab

E-mail:
Commonly e-mail abuses are:

* Sending threatening or harassing e-mail.
* Sending junk e-mail.

Common e-mail mistakes are:
* Poor composition and spelling mistakes.
* Writing something in e-mail that you shouldn*t.
* Sending anonymous jokes and pranks.

News Groups:
News groups are world wide computer bulleting boards.

Common news groups abuse are:

* Flaming

* Off topic messages
Common news groups mistakes are:

* Getting drawn in to a flame war.

* Posting off-topic messages.

Web Browsing:

Web browsing is generally safe, however you should use your web brower*s security features.
Children should use browsers that can filter the undesirable web sites. Even if use sites. Even if you
filtering software children should always be supervised while using the internet.

Common web abuses are:
* Contains incorrect information or material about Muslims and Islam.

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI



* Posting erroneous information.
Common web mistake are:
* Believing everything you see.

Chat Programs:
Common chat abuses are:
* Rogues that harass and/or try to take over your channel.
*  Adults trying to ,,Pick up™ children.
Common chat mistake are:
* Giving a rouge “operator” privileges.
* Giving personal information to someone you don*t know.

CONCLUSION:

The internet is new for most people. Just as with the use of other new technologies telephone,
automobile etc.) some people will abuse or use the new technology to harm others. You should be aware
of the risks, use the Irﬂm re, and care, and stay abreast of the precautions you need to take.

FOR
MORE!!!
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CHAPTER # 03

DATA COMMUNICATIONS

The ability to link computers brings so many benefits that it has become one of the major growth
areas in the personal-computers market. When PCs first started appearing in the business environment,
the software application were simple and were designed for a single user, the advantages of connecting
PCs weren®t so compelling. But as these machines spread throughout business and as complex, multi-user
software appeared, connecting microcomputers became a paramount goal. Suddenly Data
Communications, the electronic transfer of information between computers, became a major focus of the
computer industry.

* Through Modems

* Through Networks
Modems allow computers to use the telephone lines to read data and networks connect computers

directly, either through special wires or by some form of wireless transmission.

THE MODEM:J n I “

Computers use digital signals. However, many{o i as te one and
microwave are still sl 0 get around this short for
Modulator/DEModula digital signals into @an i [
for transmission over ph lings. The receiving mad convert

analog signal back to digital signal (a process known 3

Moduation/de tj ly change the
digital signal. n eE':"; of the wave.
HEN

|

ANALOG SIGNAL.: o .
A having the prope uousl mg‘ilim” u
pressure, and audio al. The real'world is anha U N “
|

/ANA \ oY - I . )
V[ [\ . \ \
[ T T3 \ — B S T
;t ‘\ // \j ‘\_\ A \ / '\ } \\ / \ /% \/ ime
A Analog waveforms
;: ' T Time

DIGITAL SIGNAL:

A signal transmitted within or between computers, in which information is represented by disc
states — for example, high and low voltage i.e, binary “0” or “1” — rather than by fluctuating levels in a
continuous stream, as in an analog signal.

ey
Fime
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MODIFYING AN ANALOG SIGNAL:
A modern may modify an analog signal to carry the on/off digital signals of a computer in two
ways:

FREQUENCY MODULATION:

The frequency of wave cycle is altered so that the normal wave represents a ,,0° and a more
frequent wave within a given period represents a ,,1“. For example a digital signal 1101001 (Figure 2) will
be frequency modulated as in Figure 4.

AMPLITUDE I\’i!;!!;!l‘ ION:
The amplitude ¢hei he wave is altered s

example a digital sign?#HFigure 2) will be amp

COMMUNICATION MEDIA:

When t tlL' ge, the ter HF O the stordge, ed in, for
: ih network co icatiopS gedia referstogthe €cables, and
a ) tojits destin = I

1 J )
RG]
o W -

example, magn
other means by fromits source to it§ sl

@municati
B
[ wired/ Guided |
[Twisted-paircablej { Coaxial ] [ Fiber Optic cable ] Microwave System [ Satellite Systems J

Classification of Communication Media

GUIDED MEDIA:
Guided media confine the data to specific physical pathways. Common examples of guided media
are copper wires and optical fiber cables. Cable TV also uses guided media.

UNGUIDED MEDIA:
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CHARACTERISTICS UNDER
CONSIDERATION WHILE EXAMINING CABLES:

* Resistance to electrical magnetic interference (EMI).

* Bandwidth, the range of frequencies that the cable can accommodate. LANSs generally carry data
rates of 1 to 100 megabits per second and require moderately high bandwidth.

* Attenuation characteristics. Attenuation describes how reduce the strength of a signal with
distance. Resistance is one factor that contributes to signal attenuation.

* Cost.

GUIDED MEDIA:
Twisted Pair Cable:

[ Twisted Pair Cable ]
|

|
[ Unshielded Twm ielded-Fwistes

Categories of Twisted Pair Cable
Above equatlo )ﬂﬁ
twisted. Palr(TP) Ca

reduce the cabl
into the range
radiate 5|gn|f|c

Unshielded Twisted Pair Cable

The EIA/TIA (Electronic Industry Association/Telecommunication Industry
Association) has established standards of UTP and rated five categories of wire.

TYPE USE

Category 1 Voice Only (Telephone Wire)

Category 2 Data to 4 Mbps (Local Talk)

Category 3 Data to 10 Mbps (Ethernet)

Category 4 Data to 20 Mbps (16 Mbps Token)

Category 5 Data to 100 Mbps (Fast Ethernet)
Categories of UTP

A disadvantage of UTP is that it may be susceptible to radio and electrical frequency interference.
Shielded Twisted Pair (STP) is suitable for environment with electrical interference; however the extra
shielding can make the cables quite bulky. Shielded twisted pair is often used on networks using Token
Ring topology.
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UNSHIELDED TWISTED PAIR CONNECTORS:

In most cases, UTP cable is implemented using modular telephone-type connectors such as the
RJ-1 (2 pair) and RJ-45 connectors. RJ-45 is a plastic connector that looks like a large telephone-style
connector (Figure 8). A slot allows the RJ-45 to be inserted only one way. RJ stands for Registered Jack,
implying that the connector follows a standard borrowed from the telephone industry. This standard
designates which wire goes with each pin inside the connector.

RJ-45 Connector (hdrn Ir"ctor)

ADVANTAGES OF TWISTED-PAIR :
* Telephone cab are mature and welle ide
variety of cablejin re familiar with the in: i
* It may be possible t0 use in-place telephone wiring,§f i i
*

UTP re t t cast cabling. The c@s i othe cost
of coaxmﬂ’“\ﬁ 'Oi ' ﬁ- .
EEE " a
DISADVANTAGES OF TWI -PAIR | i
* S be expensive and diffi rk with. | B —_—
* Compare i i e, allgFP cable iS meke i&fm ﬁ emy may be
-
gransmissions th
S

unsuitable for use in high-EMI environments.
* TP cables are regarded as being less suitable fo ' am CO : .
Technology advances, however, are pushingl upwarasthe data- rate * , Cable
segment lengths are also more limit with TP.

COAXIAL CABLE:
Coaxial cabling has a single copper conductor at its center. A plastic layer provides insulation

between the center conductor and a braided metal shield (Figure 9). The metal shield helps to block any
outside interference from fluorescent lights, motors, and other computers.

Jacket Dielectric
Core

Center
Braided Shield Conductor

Coaxial Cable

Coax has many desirable characteristics. It is highly resistant to EMI and can support high bandwidths.
Some types of coax have heavy shields and center conductors to enhance these characteristics and to
extend distances that signals can be transmitted reliably.
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A wide variety of coax cable is available. You must use cable that exactly matches the requirements of a
particular type of network.
Here are some common examples of coaxial cables used in LANSs, along with their impedances, and the
LAN standards with which they are associated:

* RG-8 and RG-11 are 50 ohm cables required for thick-wire Ethernet. (10Base5 — ThickNet)

* RG-58 is a smaller 50 ohm cable required for thin-wire Ethernet. (10Base2 — ThinNet)

* RG-59 is a 75 ohm cable familiar when used to wire cable TV. RG-59 is also used to cable

broadband 802.3 Ethernet.

COAXIAL CABLE CONNECTORS:

Both thick-net and thin-net use connection components, known as BNC (Bayonet Nut Connector),
to make the connection between the cables and the computers. There are several important components in
the BNC family, including the following:

=
MARES! I
* The BN H}Hs!onnector is eith

BNC Cable C
e BNCT connecter — this con
* Th barrel connector —
length. I the ator—itc
it, a bus network will not function.

ADVANTAGES OF COAXIAL WIRING;
* Highly insensitive to EMI.
* Supports high bandwidths.
* Represents a mature technology that is well understood and consistently applied among vendors.

DISADVANTAGES OF COAXIAL WIRING:
* Although fairly insensitive to EMI, coax remains vulnerable to EMI in harsh conditions such as
factories.
* Coax can be bulky.
* Coax is among the most expensive types of wire cables.

FIBER OPTIC CABLE: ~— |
Fiber optic cables are similar to coax, except without the braid. Figure 11 (a) shows a single flber

viewed from the side. At the center is the glass core through which the light propagates.

The principle on which this transmission of light depends is that of total internal reflection. Light

traveling inside the fiber center, or core, strikes the outside surface at an angle of incidence greater than

the critical angle, so that all the light is reflected toward the inside of the fiber without loss. Thus light

can be transmitted over long distance by being reflected inward thousands of times. In order to avoid

losses through the scattering of light by impurities on the surface of the fiber, the optical fiber core is
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clothed with a glass layer called cladding of much lower refractive index. The reflections occur at the
interface of the glass fiber and the shield (cladding).

Next comes a thin plastic jacket to protect the cladding. Fivers are typically grouped in bundles, protected
by an outer sheath. Figure 11(b) shows a sheath with three fibers.

Sheath

dacket

Core
lglass)

Cladding Jacket
(glass) (plastic) Core

(a) (1)
Figure 11 (a) Side view of a single fiber (b)End view of a sheath with three fibers

An optical transmissi three key components:
* The light sou
* The transmiss

% The detector

Conventionally, a pu indicates a 1 bit @n 3 2 it. The
transmission medium IS a t hin of glass. The detectér g I W light falls
on it. By attaching a light source to one end of an opticalffi e MF WE have a

hat accepts anle ity light

an electrical s

unidirectional d
pulses, and theMFﬂEy
HEN
\ 3 Puise

Electrical to |

Light =1
Conversion L

Figure 12: Transmission of electrical pulse through Fiber Optic Cable

FIBER OPTIC CONNECTORS:

The most common connector used with fiber optic is an ST connector (figure 13-a). It is barrel
shaped, similar to a BNC connector. A newer connector, the SC (Figure 13-b), is becoming more popular.
It has a square face and is easier to connect in a confined space.

Figure 13 (a): ST Connector Figure 13(b): SC Connector
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PHYSICAL APPEARANCE OF FIBER OPTIC CABLE:

The following are the few different types of Fiber optic cables available.

ADVANTAGES OF FIBER OPTIC CABLES:
* Very high bandwidth.
* Immunity to EMI; fiber optic cable can be used in environments that make wire cables unusable.
* No radio frequency emissions; signals on fiber optic cables cannot interfere with nearby electronic
devices.

DISADVANTAGES OF FIBER OPTIC CABLES:
* Fragile.
* High cost
* Difficult installation and maintenance.

COMPARISON RENT CABLE TYPES:
Factors/Cable T —W_
Cost Lowest E

Installation
Bandwidth

UNGUIDED MEDIA:

Unguided media or wireless communication tra ele : :
physical conductor. Instead signals are broadcast through air (or water), and thus are avallable to anyone
who has a device capable of receiving them.

RADIO FREQUENCY ALLOCATION:

The section of electromagnetic spectrum defined as radio communication is divided into nine
ranges, called bands, each regulated by government authorities. These bands are rated from very low
frequency (VLF) to tremendously high frequency (THF). See Figure below.
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BLUETOOTH:

Bluetooth is a wireless protocol utilizing short-range communication technology facilitating data
transmission over short distances from fixed and/or mobile devices, creating wireless personal area
networks (PANSs). The intent behind the development of Bluetooth was the creation of a single digital
wireless protocol, capable of connecting multiple devices and overcoming issues arising from
synchronization of these devices. Bluetooth provides a way to connect and exchange information
between devices such as mobile phones, telephones, laptops, personal computers, printers, GPS receivers,
digital cameras, and video game consoles over a secure, globally unlicensed Industrial, Scientific, and
Medical (ISM) 2.4 GHz. Short-range radio frequency bandwidth. The Bluetooth specifications are
developed and licensed by the Bluetooth Special Interest Group (SIG). The Bluetooth SIG consists of
companies in the areas of telecommunication, computing, networking, and consumer electronics.

FACTORS AFFECTING COMMUNICATIONS AMONG DEVICES:
*  Transmission rate — frequency and bandwidth
* Line configurati int-to-point versus multipoint 1 Serial versus parallel transmission
* Direction oerB i simplex, half-duplex, and full-duplex 1 Transmission mode
asynchronou onous 1 Multiplexing
* Protocols
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TRANSMISSION RATE:
FREQUENCY:

The amount of data that can be transmitted on a channel depends on the wave frequency.
Frequency is expressed in hertz; 1 cycle per second equals 1 hertz. The more the cycles per second, the
more data the can be sent through that channel.

For Example:
* A twisted-pair telephone wire operating at a frequency of 4000 hertz might send only 1 kilobyte
of data in a second.
* A coaxial cable of 100 megahertz might send 10 megabytes.
* A fiber-optic cable of 200 trillion hertz might send 1 gigabyte.

BANDWIDTH:

Bandwidth is the difference between the highest and lowest frequencies, that is, the range of
frequencies. Data may be sent not just on one frequency but on several frequencies within a particular

bandwidth, all at the s ime.
Thus, the greater thea‘ i Na channel, the more freq
data that can be sent hannel. The rate offS|
LINE CONFIGLFﬂIh\lS:
Line configuration ay of connecting ca
configurations: ' ' '
Mu H E HEN

* Point-to
* Multipo
POIN O-POINT: —
A point- int li i nn the sending,3 eceiy al with
a central computer. This arrangement is appropriate f¢ i
secure by transmitting it from one device to anoth
(leased).

MULTIPOINT:

A multipoint line is a single line that connects several communication devices to one computer.
On a multipoint line only one communication device can tranmit at any given time.

SERIAL & PARALLEL TRANSMISSION:
There are two ways of transmitting data:
* Serial data transmission
* Parallel data transmission

SERIAL DATA TRANSMISSION: ~
In serial data transmission, bits are transmitted sequentially, one after the other. This arrangem

resembles cars proceeding down a one-lane road.

Serial transmission is the way most data flows over a twisted-pair telephone line. It is found in

communications lines, modems, and most mice. The plug-in board for a microcomputer modem usually

has a serial port.
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PARALLEL DATA TRANSMISSION:

In parallel data transmission, bits are transmitted through separate lines simultaneously. The
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arrangement resembles cars moving in separate lanes at the same speed on a multilane freeway.

Parallel lines move information faster than serial lines do, but they are efficient for up to only 15 feet.
Thus, parallel lines are used to transmit data from a PC*'s processor to a printer.

Parallel transmission may also be used within a company*s facility, for terminal-to-main-computer data

transmission.

serial

P
B 00N
2

Character 1 AR

Data flow

Parallel

1

2
3
4
m; :
8 £ ,L-
Eit Chajc
F 0/R .
. N.
erial and Parall $Si

el data aﬁi
1
DIRECTIO YIISBION: Pl
When t n unication, data c E)vnl.
HEN q.
n

*  Simple

* f-duplex
* M h
L
SIMPLEX TRANSMISSION: | "
In simplex transmission. Data can travel in onl
Example:

* A traditional television broadcast is an example, in which the signal is sent from the transmitter to

your TV antenna. There is no return signal.
* Some computerized data collection devices also work this way such as seismograph sensors that

measure earthquakes.

HALF — DUPLEX TRANSMISSION:

In half-duplex transmission, data travels in both directions but only in one direction at a time. This
arrangement resembles traffic on a one-lane bridge: the separate streams of cars must take turns.

Example:
* Half-duplex transmission is seen with marine radius, in which both parties must take turns talking:a=;

FULL-DUPLEX TRANSMISSION:

In full-duplex transmission, data is transmitted back and forth at the same time. This arrangement
resembles automobile traffic on a two-way street.

Examples:
* An example is two people on the telephone talking and listening simultaneously.

* It is also available for some new microcomputer modems and software to support truly interactive
collaboration using products like Microsoft NetMeeting.
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Simplex

Half-Duplex

Full-Duplex

TRANSM ISSICE
SYNCHRONOUS:

Suppos !)1 e word CO h- ] ! nd byte
over a commun e receiving il r) ends
and another be i§ FésBlved throughfei

transmi

Each string of bits making up the byte is bracketed, :
,,start™ bit represents the beginning of a character, and a ,,stop™ bit represents its end

ADVANTAGE:

* Its advantage is that the data can be transmitted wherever it is convenient for the sender.

DISADVANTAGE:

* This is a relatively slow method. As a result, asynchronous transmission is not used when great
amounts of data must be sent rapidly.

SYNCHRONOUS TRANSMISSION: ~_>

Instead of using start and stop bits, synchronous transmission sends data in blocks (synchronc
means ,,timed"). Start and stop bit patterns, called sync bytes are transmitted at the beginning and end of
the blocks. These start and end bit patterns synchronize internal clocks in the sending and receiving
devices so that they are in time with each other.

ADVANTAGE:

* It can transmit (great quantities of data quickly so it is appropriate for large computer systems.
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DISADVANTAGES:

* This method is rarely used with microcomputers because it is more complicated and more
expensive than asynchronous transmission.
* It also requires careful timing between sending and receiving equipment.

g 0 I “ Transmission Modes
MULTIPLEXI

In telecommuni computer networks ) i used to
refer to a process th ’ni analog message sigha 13 ¥ nto one
signal over a share The aim is to ¢ . 0 i

telecommunications, several phone calls may be transfgre

The multiplex 1r over a co : ) , A [physical
transmission m M&RE glilvides the capa a nel into
several higher- 819 ahe for each igna 0 ferred. A
reverse process, known as demultiplexi tract the ofigi .

A devicMWMd a H‘w— - ahf rms the
reverse process is c Iplexer (DEMUX).

> / =
5
&/ Sa
g - ]
N & /'_Q\) {
-
il
AN p \\ g
Malntrame Mx.n.,.l..... Mudtiplenst \\ S -~
\\\ e b
. I
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Multiplexing

PROTOCOLS:

A protocol, or communications protocol, is a set of conventions governing the exchange of data
between hardware and/or software components in a communications network.
Protocols are built into the hardware or software you are using. The protocol in your communications
software will specify how receiver devices will acknowledge sending devices by means of handshaking.
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Handshaking establishes the facts that the circuit is available and operational. It also establishes the level
of device compatibility and the speed of transmission.

PROTOCOLS SPECIFY:

* The type of electrical connections used

* The timing of message exchanges

* Error-detection techniques, and so on.

In the past all hardware and software developers were not subscribed to the same
protocols. As a result, many kinds of equipment and programs have not been able to work with one
another. In recent years, more developers have agreed to subscribe to a standard of protocols called OSI.
Backed by the International Standards Organization, OSI (Open System Interconnection) is an
international standard that defines seven layers of protocols, or software responsibilities, for worldwide
computer communications.

THE OSI MODEL ;

One communi ﬂ‘l';“ard created by the 1SO is called the Open Systems Interconn
(OSI) model that simula mmunications proge 3 ach WIth ItS O
any other vendors sy pen networking envir ! ture of
the OSI model. A descript (Ech of the seen layers are.a :

I

Layer 1: Physical Layer: &l =

The ph I s'f' 'ectrical, mecha i slover the
data circuits. [ =

EEN u .l - -

Layer 2gData Link Layer: u -

The ink detects and or tra Hg on sent
by high-speed transmi roperly receiVe by slow fe¢eiv
between individual networks. It also handles software Interfaces

Layer 3: Network Layer:
with different protocols.

ection

petween networks, including networks

Layer4: Transport Layer:

The transport layer specifies the rules for information exchange and manages end-to-end delivery
of information within and between networks, including error recovery. It also controls information flow
for examples multiple data streams on a single channel.

Layer 5: Session Layer:
The session layer controls the dialog between two computers, managing file transfers and puttif
checkpoints into a data stream to allow portions of files to be retransmitted as needed.

Layer 6: Presentation Layer:

The presentation layer supplies transparent communications by masking the differences in unlike
data formats such as the ASCIlI and EBCDIC character codes, and performs data compression and
encryption.

Layer 7: Application Layer:
The applications layer supplies functions for particular applications such as file transfer, remote
access and virtual terminals.
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Passes bits into connecting medium
The OSI model: defines framework for implementing protocols
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CHAPTER # 04
APPLICATION & USES OF COMPUTERS

COMPUTER LITERACY:

That encompasses three aspects of the computer™s universal appeal.

THE KNOWLEDGE OF COMPUTER & ITS STUDY:

Awareness:
Studying about computers will make you more aware of their importance and their versatility.

Knowledge:
Learning what computers are and how they work requires coming to terms with some technical
terminology.

Interaction: J “

There is no better way to understand compute
computer literate also F:ubﬁl able to use a compute
IMPORTANCE PUTER IN D : u

Computers have been getting a lot of attention jhoy=a-daysi\W st eyery day

r[lliand we see themfall a V i cash a
out or listen to"a p are involved.

and we seen th
cheque, go thr i
Simply we can SVEryimportance injo ; Vﬂ :
LEARM Bl |
Computer affect our lives, whethef"we realize'i 0 oy are i ‘ ﬂi*cze stores,
ies. ’ ies. mili instal i JEEMand T

3 _ A0 higles. All
kinds of advanced equipment from cameras to jet aircfaft depenc M‘m ogy: Unless
we learn a few fundamental computer concepts, it will be difficult to understand many of today“s and
tomorrow*s technological issues.

EMPLOYMENT:

Since most businesses and other organizations routinely use computers, employers need workers
who are at least familiar with them. Knowing how to use a computer certainly won“t guarantee you a job,
but it can help you to be more competitive in today*s labour market.

PRODUCTIVITY:

produce documents such as letters and reports, with a computer.

CAPABILITY:

Computers not only let you perform everyday tasks more efficiently, but they also allow you to
tackle jobs you otherwise would not be able to do at all. One example is a computer-simulated chemistry
lab. Actually, students do not mix real chemicals; they just tell the computer what they would mix. The
computer then displays on a screen prerecorded video sequences of the results that would occur.
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FUN:

Once they learn to use a computer, most people find that they enjoy it. There are many computer
games available from simulations of traditional board games such as chess and monopoly to much
exciting games such as Need for Speed, Pac Man, Dark Castle and Brian Lara“s Cricket. The computer
opens whole new worlds of information, communication, productivity and entertainment.

RESOURCES OF COMPUTER SYSTEM:

Computers are tools; they help people perform many different kinds of tasks. The places where
computer can be used are as follows:

Information Management:

Computers are excellent tools for managing large quantities of information. We combine
hardware, software, people, procedures and data o create an information system. A computer-based
information system provides an organization with data processing capabilities and the knowledge

workers in the organizdi/ i " information they need to make better, more informed decision.
Personal Produ :

A variety of tic_and business applicatio s ‘ ' dation of
personal computing. i plications include gv i i
entertainment.
These are some of the most popular productivity tools:

Word p
=
Spread EEE

Database

M

APPLICATIONS OF COMPUTER IN F
Communication:

The telephone and the computer are two of ou : end up
with a powerful communication system. Many people use their computers together Wlth thelr telephones
to communicate electrically with another and with other computers.

* Ottt

SCIENCE, RESEARCH & ENGINEERING:

Engineers and scientists routinely use the computer as a tool in experimentation, design and
development. There are at least as many science and research applications for the computer as there are
scientists and engineers. One of these applications is computer-aided design (CAD).

Computers can simulate environments, emulate physical characteristics. Many monkeys, mice, cats and_
dogs have been spared since computers have been added to the research. o L
Computers are also used to generate models of DNA, the molecule that houses the genetic.instructiops:s:x
that determine the specific characteristics of organisms. s

EDUCATION & REFERENCE:

Computers can interact with students to enhance the learning process. The most common use of
personal computers in the education environment takes place in computer labs. Computers are now being
applied to the tasks of accelerating and enhancing the learning process.

The combination of interactive computer technology and videodisk images be used to present materials.
Computer-based education will not replace, but educators agree that computer-based training (CBT) is
having a profound impact on traditional modes of education.
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ENTERTAINMENT & EDUTAINMENT

Personal computers have reinvented the concept of entertainment. You can buy a computer chess
opponent in the form of a board, chess pieces, and a miniature robotic arm that moves the pieces.

ART:

Aurtists are using personal computers to generate and manipulate experimental images. Film
industry makes extensive use of personal computers to control camera movements for special effect
sequences in movies such as those in the Star Wars series. With a Musical Instrument Digital Interface
(MIDI), personal computers can be used to control synthesizers to produce music.

ENERGY:

Energy companies use computers to locate oil, coal, natural gas and uranium. Electric companies
use computers to monitor vast power networks.

BUSINESS & E- CE:

Many compami ing the customer- i i mingstheimsales reps
can also perform analyse pricing, to help custome i ective |
buy. Orders can be printed a iven to the customer g r i
about what was ordere
On stock exchange, br@ke placing older termingl

trending, look for trends and order trades.

MONEY: Mﬂeﬂflll fl
Comput mizedsthe way we han eks ﬂ
and all banks to offer some-day i bank n ransactions via
automaM;hr:iWave : cl‘ﬁlaﬁ{m , Mi espread
use of credit car i us credit cheques [b ) en or
Some banks now provide ATM card reader. h- |
Budloen  wulll=a"N"N0"

AGRICULTURE:
Computers have penetrated to farms. Farmers now use small computers purchased for less than

the price of a tractor to help with billing, crop information, cost per acre, feed combinations ad market

price checks.

Cattle ranchers can also use computers for information about livestock breeding and performance.

GOVERNMENT:
The largest single user of computer is the federal government. The NADRA, for example,
produces millions of tax documents, voter lists, national identify cards etc. a month with the help of

immigrants, for imparting justice and of course for collecting taxes.

TRAINING:

Computers are being used as training devices in industry and government. It is much cheaper.

HEALTH & MEDICINE:

Personal computer applications in science and medicine are also beginning to appear. The highly
Magnetic Resonance Imagining (MRI) uses magnetic fields and radio waves to create electronic pulses
that can be amplified and analyzed by computer to produce images of the spinal cord and brain.
Computers help monitor a serious patient in intensive care units.
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Personal computers help neurosurgeons locate within a millimeter, the area of the brain needing surgery.

ROBOTICS:

Computers have paved the way for robots to take many of the jobs that place human life at risk.
These robots are performing tasks too unpleasant, too dangerous , or too critical for humans. Clearly,
these robots have eliminated many jobs for factory workers.
Finally the amount of computing capacity in the world is doubling every two years.

THE IMPACT OF COMPUTERS ON PEOPLE:

The technological advances in the field of computer have made it one of the most powerful forces
in society today. No one can doubt that use of computers has had a strong impact on many people. Here
some of the positive and negative effects that computer usage may have on individuals.

Positive Impact:

People may ba:lulx“hputers in many ways. Among the benefits are the following:
New Job Oppor es:
Hundreds of thousands_of new jobs have been create SuC
operations and inform sﬁs management.
Greater Job Satisfaction: .

= "u
Scientis imeer |'c'|e can interes irko S
without compu g H E -. .-

Use By Business:
T of computers by busi oid
product prices an 0 Indiwviduals.

USE BY PUBLIC ORGANIZATIONS:
Avoiding waste and improving efficiency in gave
also result in better service.

Use In The Home:
Millions of microcomputers have been acquired for home use. Personal systems are used for
entertainment and hobby purposes, for education uses, for family financial applications.

Negative Impact:
In spite of the countless benefits unit people receive form computer usage, such usage can also
lead to potential dangers and problems. Some of these problem areas are:

The Threat Of Unemployment: ~7 |Easiay
The greater efficiency made possible by computer usage can result in job obsolescence a
displacement for some workers.

The Use Of Questionable Data Processing Practices:
In other cases, inaccurate and incomplete data about people have been placed in computer system
files. Finally, human errors in preparing input data and in designing and preparing programs.
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The System Security Issue:
The lack of control over data security in a computer system has resulted in the destruction of an
individual®s records in some cases.

The Privacy Issue:

Lack of control over data storage, retrieval and communication has led to abuses of a person®s
legitimate. The records of patients hospitalized for psychiatric treatment may be made available to
insurance companies, police departments, the motor vehicle department and all other licensing agencies.

THE IMPACT OF COMPUTER ON ORGANIZATIONS:

The uses of computers are having both positive and negative effects on the organizations that use
them. A few of these effects are outlined below.

Positive Impact:

We have seentt rganizations any benefit from computers. Those benefits include the
following:

Better Planning & Decision Making:
Planning is degidi dvance on a futur i r f@rmation
systems that are quicker- ing and broader in §c ' eV aVailable,€an have a
la S OF I

positive impact on the d decision making t to&u i

Better Control

ControlMHﬂtEl'Jirl}. It is the chegk e being
achieved. Com syste Bemysed to measurs levels
against planned standards and then carry: rogr
Greatel%ﬂdﬁmﬁ-ﬁ-uzD

You have seen how greater efficiency may bgn esulting
from computer usage also benefits organizations. Pl larger

Negative Impact:
The following brief listing identifies some of the challenges that computer-using organizations
may face:

The Problems in Information System Design:
The design of new computer-based information systems can be a very complex and challenging
tasks.

The System Security Issue:

The failure to secure the information systems being used has threatened organizations as well@sz,
individuals. Assets have been stolen from organizations through system manipulation. Secrets have beeni =
copied and sold to competitors. ~—72

THE CHALLENGE TO ORGANIZATIONAL STRUCTURE:

When new computer systems are introduced, work group in an organization may be created,
disbanded.

THE ACCESS TO INFORMATION ISSUE:

Organizations with limited computing resources may have difficulty computing against
organizations with much greater sophistication in the use of computers.
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CHAPTER # 09

COMPUTER ARCHITECTURE

COMPUTER ORGANIZATION:

Computer organization is concerned with the way the hardware components operate and the way.
They are connected together to form the computer system. The various components are assumed to be in
place and the task is to investigate the organizational structure to verify that the computer parts operate as
intended.

COMPUTER DESIGN:

Computer design is concerned with the hardware design of the computer. Once the computer
specifications are formulated, it is the task of the designer to develop hardware for the system.
Computer design is concerned with the determination of what hardware should be used and how the parts

should be connected.g Thi t of computer hardware is sometimes referred to as computer
implementation. J r“
COMPUTER ARCHITECTURE: -
Computer archﬁaﬁncerned with the st d'b
A e 1 ; 1
c

user. It includes the in ormats the instructic nd 1 )
architectural design o r sustem is concerned w# S i various functional
modules, such as processor and memories, and structu nk .

| |
COMPONEMGFBEIL 'AL COMRUTER:
uter can be bro

A digital comp adly classified asia
1. Input Ui
2. Output Uni
3. Central Processing Unit (CPU)
4. Memory Unit

Input Unit:
The input unit provides an interface between the users and the machine for inputting data and
instructions etc. One of the most common examples is the keyboard.

Output Unit:
Like the input unit, the output unit also provides an interface between the user and the machine. A
common example is the monitor of a personal computer.

Central Processing Unit (CPU):

The Central Processing Unit is the brain of the computer system. It has two principal sections;| @
arithmetic/logic unit and a control unit. It also contains several register and a network of buses.connegting: <4
various components.

Memory Unit:

Memory also called main memory, RAM Primary or Internal Storage. It holds programs and data
passed to the computer system for processing, intermediate processing results and output ready for
transmission to a secondary storage or output device.
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MEMORY LOCATIONS:

The memory unit may be considered as made of small compartments, usually called cells or
memory locations.

ADDRESS:
A memory location can hold a data or an instruction. Each of these locations is assigned a
particular number called its address.

COMPUTER REGISTERS:

A register is a temporary storage device which holds data (or an instruction) as long as it is
being manipulated. Each register within the CPU performs a specific role.
Registers also differ from memory in that they are not addressed as a memory location.
Registers are used in many different ways in a computer may hold data being processed, an instruction
being executed, a memory or 1/O address to be accessed, or even special binary codes used for some

other purpose, such ﬂn Inep track of the status of the computer.
GENERAL PU GISTERS:

The General-Purpo isters may be use ‘ i eralsPurpose
Registers are also knoF? ﬁp rammable registers @s [they¥mg ser with the

help of instructions.

=
ACCUMU
The Sta S Jlllllag Register, it [ itions that
arise during ari | eperations. The impo iti s [fegisters
are:
Carry Woverﬂ
Zero i er thefresult is z¢

Sign Indicates whether the result is plus
Parity Indicates whether the result contaifis
number of 1s

MEMORY BUFFER REGISTER (MBR):

This register is also known as the Memory Data Register (MDR). It is used to hold a word that is
being stored to or retired from the memory location currently addressed by the Memory Address
Register.

MEMORY ADDRESS REGISTER (MAR):

This register holds the address of a memory location of the word to be written from or read into
the MBR.

INSTRUCTION REGISTER (IR): ~_7 #'-.: '- )
This is very important register. It holds the actual instruction being excuted currently by the
computer.

PROGRAM COUNTER (PC):

This is a register which deals with the order for execution of instructions. This acts like a pointer
which indicates the subsequent memory location where instruction is stored. After one instruction is
executed, the Program Counter gets incremented by one to indicate the location of the next instruction in
the serial order.
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STACK POINTER (SP):

Stack may be defined as a set of memory locations and the Stock Pointer may be defined as the
indicator to these memory locations. Stack memory location are used by a microprocessor for storing data
temporarily for execution of a program.

MINIMUM NUMBER OF REGISTERS REQUIRED BY A COMPUTER:
For the basic computer we shall consider the following registers:
1. One register for holding data called Memory Buffer Register (MBR).
2. One register for storing instruction called Instruction Register. (IR).
3. A register for holding the address of memory word called Memory Address
Register (MAR).
4. A register for holding temporary data generated during processing. This register is named s
Temporary Register (TR).
5. A processor Register also called Accumulator (AC) is required for doing operations on data.

This Process Regi ta on which addition, subtraction, multiplication, shift and logical
operations are to be
6. A register that unter and will actfas a nter and hold the addresspof next

instruction. Such a reglster is named as Program Counte

7. Register for inputt utting data. Input Reg (11 ed from user
through inputting and fﬂﬁ ata. Input Register ( R) \A ) output
devices like monitor, -

Thus, we will need all these registers to hold data te ory lunit and

control unit. ' ' '
SIZES OF *!

e Accumulator (AC), Me ffer IR ister (IR) and
TemporMers sfould be l ofsists of

16 bits.
Memory Address Register (MAR) and Program cou t ‘aﬁre es o mror words.
Therefore, MAR and PC registers are of 12 bits each hec re ma d this is
possible with a 12-bit register, as 212 = 4096. Thus, 12 &i '

INPR and OUTR (Input & Output Registers) are taken to be of 8 bits each. They are supposed to transfer
8 bits at a time to the memory or to other registers or to output devices. This is because of the fact that if
we have 16-bit word, we would move it in two parts of 8 bits each. The transfer of bits is done using one
byte (or 8 bits) at a time through the bus which connects different parts in a motherboard, The rest of the
8 bits would follow.

BUSES:
In a microcomputer, the input/output devices and memories are connected to the microprocessor
by means of wires called Buses. There are three types of buses called. y
1. Address bus.
2. Data bus
3. Control bus

Address Bus:

The address bus is used by the microprocessor to transmit the address of the memory location
which it wants to access for reading of writing purposes. An address bus is unidirectional i.e. electrical
signals are transmitted in one direction only from microprocessor to other devices by this bus.
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Data Bus:

The data bus is used to transmit data from the memory to microprocessor and vice versa. It may
be used to transmit data to other devices such as output units. The data bus is bi-directional because data
has to pass from microprocessor to memory as well as from memory to the microprocessor.

Control Bus:
The Control bus supervises the reading or writing of data. It transmits signals to all the devices at
the proper time. In fact, it informs the microprocessor that a particular unit has completed its job.

Instructions:

An instruction is an order for the computer to perform a certain specified operation.
Before a computer is able to execute an instruction, it must be stored in the main memory of the
compulter.
An instruction is stored in the computer main memory as a certain specified number of bits.

Fields: d Qlﬂ
If an instruction has n-bits then these bit posifi

Fields.

TYPES OF FIELE” n

Opcode:

Opcode ), that specifi
instruct the co or compare
the execution o - - ]
Address'Rigld:

The remaining e instructi®n is calleg

more parts, each part containing address of a particular
could be found.

s called

TYPE OF INSTRUCTIONS:

1. Operation Code, abbreviated to Opcode.
2. Address or Addresses of one or more memory locations.

Operation Code:

The operation code of an instruction consists of a group of bits that define certain arithmetic or
some other operations, such as addition subtraction, multiplication, division, shifting or complementation.
The number of bits required for an operation code depends upon the total number of operations to be

the Opcode must have at least 4 bits as 24 = 16. The least number of bits needed for the Opcode-is4:7
An operations code is a part of an instruction stored in a memory location in the computer memory.

Address:

The operation code of an instruction specifies the operation to be performed. Since the operation
is to be performed on data or on a set of data, the instruction must also tell where the data is stored.
The data may be stored in a register or in a memory location.
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The data on which the operation to be performed is called an Operand. An instruction must specify the
operation to be performed along with the address or addresses of the operands or registers where the
result of an operation is to be stored.

Instruction Formats:
An instruction format defines the layout of bits of an instruction in terms of its constituent parts.

Types of Instruction Formats:

The types of commonly used instructions are:
Three-Address Instruction.

Two-Address Instruction.

One-Address Instruction.

Zero-Address Instruction.

STACK ORGAN U:
A tack can réd as a storage method i
memory locations an lement stored is the firs

Stack may be finite number of registers bundled togethe

el N

STACK POINT

An address register I1s associated with stacks.

the address of I nt. Stack po
stack. ﬂ“ r T n
EEN u

. n n
How Push and Pop functions forne ta!
1., PWshis the term used for inserti ement i tﬂlaﬂﬂk’by ing the Stack
Pointer. .

2. ,,Pop” is the term used for removing an elemgn
Stack Pointer.

||
— 1) |
lden sulll="1"HI"
Polish Notation:

Polish notation, named after the Polish mathematician Jan Lukasiewics, refers to the notation in
which the operator symbol is placed before its two operands. This notation is also called prefix notation.
For example:
+AB -CD *EF /GH
The fundamental advantage of polish notation is that one never needs parentheses when writing
expressions.

REVERSE POLISH NOTATION:

after its two operands. This notation is also called postfix notation. For example: — > |FER ,
AB+ CD- EF* GH/ '

Any mathematical expression can be evaluated using stacks as follows:

1. First convert the arithmetic expression into equivalent reverse polish notation (postfix notation).
2. Push the operands into stack in the order in which they appear.

3. Use the two topmost operations for evaluation.

4. The stack is popped and the result of the operation is again pushed into the stack.

5. Finally, only the result of the operation is left on stack top.
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Internal Working of CPU:

The Central Processing Unit (CPU) is the heart of the computer. It is this unit that accepts data
and instructions, processes the data according to the instructions and delivers the output to the output
unit. This unit also controls and coordinates the activities of all other unit.

The processing required for a single instruction is called on instruction cycle.
1. Fetch cycle
2. Execute cycle

Fetch Cycle:

The fetch cycle is that duration of time in which as instruction stored in the memory is brought to
an appropriate register, all this happening under the commands from control unit of the CPU. The
process of bringing an instruction from memory to a register is called a Fetch cycle and has to be
completed in a specified of time.

Fetching Of An | on:
The instructi(d lﬂe stored in compute 3
word being 16-bit long: sél iAstructions and data affe I I 5 (i.e.in

terms of Os and 1s) and the two are indistinguishab

programmer to keep the instructions and

transferring an instru a memory location [tofihe
cti

register holds an inst porarily only for the time

interpreted or decoded. The in ion from a memo
another register 1{*@&& (MBR).
All the instruct Entory pass throdgh
units. The other register used In a fetching operation|la
Registe R). Thus, the registers nee

1. Instructio i

2. Memory Buffer Register (MBR)
3. Program Address Register (MAR)
The operation of fetching of an instruction fr

performed under the control of the control unit. The d I 1003 ol unit.

Fetching Operation:

Let us consider a small computer program stored in the main memory in the locations from 0000
to 0008. The first instruction to be fetched is in the location 0000. To start with the Program Counter is
set to 0000. Under the signals from control unit this address 0000 is passed to Memory Address Register
(MAR) and PC itself gets incremented by 1 and now it holds the address 0001 which is the address of the
next instruction. Again the control unit issues commands to MAR to pass on this address to the main
memory and under the directions of the control unit the instruction stored at address 0000 in the memory
is passed to the Memory buffer Register (MBR). This instruction is held in MBR temporarily andiszs,
passed to current Instruction Register under the commands from control unit. Once this is done, the above £+
process is repeated to fetch the next instruction. ~—7 |

Execution of An instruction:

The execution of an instruction by the computer means completion of the work by the computer
as specified by the instruction. The fetch cycle brings the instruction to the Instruction Register, which
holds this instruction temporarily as long as it is being interpreted (decoded) and executed.

For the computer having word size of say 16-bit, the instruction held in IR has two parts, namely
1. A 4-bit operation code,
2. A 12-bit address of operand.
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The operation code is transferred to the control unit. This control unit sends Opcode to decoder
where it is decoded. After decoding the Opcode, the control unit issues commands in the form of control
signals to various other units such as arithmetic/ logic unit to perform the necessary operations. The
address of a partuclar memory location. This address is transmitted to Memory Address Register (MAR)
which transmits it to the main memory. Under the directions of the control unit, the operand stored in that
particular memory location is transmitted to the Memory Buffer Register, from where is that particular
memory location is transmitted to the Memory Buffer Register, from where it is transmitted to the ALU.
The most important register of the ALU is Accumulator where all the arithmetic is performed. This
operand (data) is passed to the Accumulator in ALU where the necessary arithmetic, as directed by the
control unit, is performed and the result of the operation is held in the Accumulator for onward
transmission to the main memory.

Steps in Execution of an Instruction:
The instruction stored in the current instruction register is executed in the following steps:

1. The operation code o instruction is transmitted to the control unit. The control unit decodes
this operation ¢ iSStes commands to various other hardware units.

2. The address truction is transf A : it and
communicates this address to the Memory Adgirés i ess to the

main memory. kiyf is is the memory addres
3. Under the ins m the control uni
transferred to er Register.

4. Memory Buffer Register transfers the operand
rands in the A

operatiopmi
the accum esolt operand remai
This completes i .
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CHAPTER # 06
SECURITY, COPYRIGHT & THE LLAW

COMPUTER CRIME:

Company crime is often defined as any crime accomplished through knowledge or use of
computer technology.
The software piracy, theft of hardware, theft of time and services, hacking and electronic trespassing and
the spreading of computer viruses are the examples of computer crime.

TYPES OF COMPUTER CRIME:

Software Piracy:
It is illegal duplication of copyrighted software. Millions of computer users have made copies of
programs they don“t legally own. Unfortunately, many people are not aware that copying software is the

violation of Pakistan® lu:l Fus which protects intellectual property.
THEFT OF HA ]

individuals could steal
Professional criminals €an aptop or cellular phane

THEFT OF H
The the e re common tha

is people usin nc-nputer time to

businesses.

HACKING C TRRESPAS

A hacker is a person who enjoyed learning the | ) clever
programs referred to as hacks. Hackers were, for fth
idealistic, eccentric and harmless.
Now a days they enter corporate and government pute $ and  security
loopholes and steal information, transfer money to their accounts, and do a lot of other criminal activities.
Many hackers cover tracks and leave without a trace.

COMPUTER VIRUSES:

A computer is a program designed to alter or destroy the data stored on a computer system.
Computer viruses can be passed from one computer to another on floppy disks, over networks, and over
remote modem connections. Spreading a virus may begin as a joke but may cause considerable damage.

COMPUTER VIRUS:

Introduction:
The term was first used by Fred Cohen in 1984.

Definition:

A computer virus is a small program that attaches itself to another program and attacks other
software by making copies of itself.
A virus executes when an infected program is executed. Therefore only executable files can be infected.
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Computer Viruses are Small:

Virus programs, like the infections microorganisms that are their namesakes, are often small.
Only a few lines of program code are required to write a simple virus. The implication is clear: viruses
can be easily hidden in healthy software and therefore prove very difficult to find.

Destructive Non-Virus Programs:
Aside from viruses, there are other threats to user systems, including:
* Worms
* Trojan Horses
* Logic Bombs
As well as being potentially destructive by themselves, each can also be used as a vehicle to propagate
any virus.

Wormes:
A worm is a program (usually stand-alone) that worms its way through either the computer*s

memory or a disk and at it accesses. It is dlfferent from a computer virus since it does not
require a host. For e € a Worm program jias “s comp eisfiinds to an

illicit account. The may continue even a : nce the
worm invasion is dISC overy is much easief he i ingle tRe worm
program to destroy sin ating ability of the Vir S ; to re0-
infect a system severalfi

Trojan Horse:

A Troj M HeE" I)rogram that ha: ocuous
piece of softwa EEE
Worm and virus programs may be conce ithin a

Trojan are not viruses because th t repred sprea

Logic Bombs / Time Bomb: m

A program that is activated or triggered afte in Bve b several
executions or on a certain day like Friday the 13th.
Writing a logic bomb program is similar to creating a Tvejanskiorse=Boih=also-have-abouistivessa eablllty
to damage data, too. Logic bombs include coding similar to that used in Ioglc bombs but the bombs can
be very destructive on their own, even if they lack the ability of the virus to reproduce. One logic bomb
caused problems in the Los Angeles water department™s system. (or download) the software and run it.

Rabbit:
Replicated itself without limit to exhaust a resource

Types of Viruses:
There are several different types of viruses that can infect PC systems including:
Boot sector viruses
File infecting viruses
Polymorphic viruses
Stealth viruses
Multi-Partite viruses
Macro Viruses

* Ot

Boot Sector Infector:
Hides in the boot sector of a disk or the partition table of a hard disk and takes over control of the
computer system when it is booted. It then copies itself into the computer™s memory. When other disks
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are used, the virus transfer to their boot sectors. The most common boot sector viruses are the Pakistani
Brain virus and the Stoned/Mariuana virus.

Application Program Infector:

The most infectious type of computer viruses is the application program infector or file virus.
They may attach any executable file usually.COM and .EXE files. An application program infector takes
control after the initial use of the infected program. Once the virus is in place in the RAM of the
computer is shut off. The most widespread virus today is the Jerusalem virus.

Stealth Viruses:

Viruses which attempt to hide their presence. Some of the simple technique include hiding the
change in date and time and hiding the increase in file size. Some even prevent anti-virus software from
reading the part of the file where the virus is located. Some also encrypt the virus code using variable
encryption techniques.

Polymorphic Viﬁeﬂrl u

Change their efwith each infection. S ' t o detect
encryption. f o ﬁ '
Dark Avenger Mutation Engine:

Polymorghiese i r used by vir iFUSy r ffo avoid
detection. The i i
time. No three i Qin one samplefto t L u

- - - O |
Multlpm Virus: ? | B -

Virus whi oot sécCtor of a dis aS@ppliea . MUltisparticle
viruses are the worst viruses of all because they can c m of gues, along

|| | ||
Bulluem

Macro Viruses:

with polymorphism to prevent detection.

Virus which attaches to a word processing or spreadsheet file (typically a MS word or Excel file)
as a macro. Once the file is accessed, it replaces one of the word or Excel standard macros with an
infected version which can than infect all subsequent documents.

Preventing Infection:

Viruses pose a serious threat to computer systems. Thousands of viruses are in existence and more
are being written each day and also some of them are self-
modifying and these all viruses making difficulty to protect the computer. —
Many good antivirus programs, often called vaccines are available at minimal cost. Also some new:#:
microcomputers include built-in virus protection capabilities. Some virus programs can-continue
monitor the computer system and provide an alert or even lock the system when any unusual activ#
occurs. Some popular antivirus programs include the following:
McAfee Virus Scan
Norton Antivirus
NOD 32 Antivirus
Avast Antivirus
Avira Antivirus
Symantec Antivirus

* Ot
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New viruses are appearing all of the time so no program can offer absolute protection against them and
virus utilities are constantly updated. But with the help of antivirus programs we can secure the computer
systems very much.

COMPUTER SECURITY:

Computer security refers to protecting computer systems and the information they contain against
unwanted access, damage, modification or destruction.

NINE RULES FOR DATA SECURITY:

Establish data security policies.

Establish password management procedures.

Control uploading of programs.

Test new or upgraded software in an isolated computing environment.
Purchase software from reputable sources.
Never leave a ngt station unattended.

Back up data&iﬂ‘ on a regular basis and store them off site.
Establish an isaster recovery plan.

. Practice “Safe Computing”.

Computer owners and ini FErs use a variety of sgc

PHYSICAL AC STRICTIONS:

One way to reduce the risk of insecurity is to ma
to computer e #(‘:iuse a numbg
personnel.

©OoNO~WNE

* SWORDS:

i ord¢Code or s :

to computer system. Passwords are the most commg L!gr ystems.
Passwords are Many systems use passwords to restrigt Us Iyafiles refated to their
work. Many companies use call back systems, whe ser-logs i
system hangs up.

* DIGITAL SIGNATURES:
A digital signature is a string of characters and numbers that a user signs
an electronic document being sent by his or her computer.
The receiving computer performs mathematical operations on the alphanumeric string to verify its
validity. One person creates the signature with a secret private key, and the recipient reads it with a
second, public key.

* FIREWALLS:

A firewall is a gateway with a lock; the locked gate is opened only for
information packets that pass one or more security inspections.

* ENCRYPTION:
Encryption is the encoding of data by converting the standard computer
code into a secret code for transmission. After transmission, the data is converted back into standard
computer code.
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* AUDITS:

Audit-control software is used to monitor and record computer
transactions as they happen so auditors can trace and identify any suspicious computer activity.

* MAKING BACKUPS:
Making the another copy is called backup.

PRIVACY:

Privacy refers to the right to keep personal information from being used for purposes for which it
was not intended.

SOFTWARE PIRACY & LAW:
Law

Laws are form t that a sovereign authority, such as a government, imposes on its
subjects or citizens. i

Copyright:

Pakistan®s Copymi prohibits reproductign
(The Amendment Ac;tE tended to cover compuie
copies of computer w rization. No other ¢ piej

from the copyright owner.
gﬂ.aw pro111)1ts

Penalty: M
Pakistan™s Copyri
righted computer program.

of the
prosecuted u

KI - Computer | By: SYED WERASAT HUSSAIN HASHMI



CHAPTER # 017
OPERATING SYSTEM (WINDOWS

THE OPERATING SYSTEM:
The operating system (OS), also called the software platform, consists of the master system of

programs that manage the basic operations of the computer.
Operating system provides resource management services of many kinds. It handles the control and use
of hardware resources, such as:

* Disk space

* Memory

* CPU time allocation

* Peripheral device
In general, an operating system written for one kind of hardware will not be able to run on another kind
of machine. In other words, different operating systems are mutually incompatible.

TASKS PERFCJ\n[I “ OPERATINGS

Booting

User Managem

Memory Manam n

File Management

Task Management

Formatt ' ' '

SecurityMaa\R E
HEN

BOO G: .
Bootifigei rocess i ding anfo i er h emory.

* b b b bt %

parts of the system to make sure they are running properly.
* BIOS (for basic input/output system) programs are copied to main memory and help the computer
interpret keyboard characters or transmit characters to the display screen or to a diskette.
* The boot program obtains the operating system, usually from hard disk, and loads it into the
computer®s main memory, where it remains until you turn the computer off.
Normally, your computer would boot from the hard drive, but if that derive is damaged you can use a
floppy disk called a boot disk to start up your computer.

Cold Boot:
When you power up a computer by turning on the power ,,on“ switch it is called cold boot.
Warm Boot: ~

If your computer is already on and restart it, this is called warm boot or a warm start
simultaneously pressing the Ctrl+Alt+Del keys or pressing the Reset button
on your compulter.

Use Interface:

User interface is the user-controllable display screen that allows you to communicate, or interact,
with the computer.
The user interface is the ,,public face™ of computer operating systems.
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The look and feel of the user interface is what distinguishes one operating system from another — a
Windows 95 from a Windows XP, for instance, or a Windows 98 from Machintosh OS X.

Types of User Interfaces:

* Command Driven Interfaces | Menu Driven Interfaces

* Graphical User Interface (GUI)
Command Driven Interfaces required you to type in strange looking instructions. Menu Driven Interfaces
uses the arrow keys on your keyboard or a mouse to choose a command from a menu, or list of activities.
Graphical user Interface GUI, pronounced ,,gooey*. The GUI allows you to use a mouse or keystrokes to
select icons (small pictorial figures) and commands from menus (lists of activities).

CPU Management:
The supervisor, or kernel, manages the CPU. It remains in main memory while the computer is
running and directs other “nonresident” programs (programs that are not in main memory) to perform

tasks that support appligati regeams.
Thus, if you enter a‘ﬁ 't int your document, the operating system will select a printer (if there
I 3 - " - B \- 2 - M

IS more than one). | fy the computer tofbegir NO UCLIO om the a
program (known as a printer driver, because it confrg

operating systems all ontinue writing. Were E. I ' i would
operating systems allo ntinue writing. Werglitthot for thi : ould have
0

to stop writing and wait'f ocument to print out befﬁe * cou
|
|
=
are :
njmemory
e
i
|
r

Memory M !Jv! Ll_ .
Keepin ions within main me hefe ms
operating system also manages memory. It can stop parti f dafa r
and sec ry storage. This capability a ompute
and prow i='. g
There are several ways operating systems can manage m #'_m
||
.y . || O
Partitioning: lmsml ldom sallles

t
e
||
aE =
In partitioning, the OS divides memory into
hold a program or data.

Foreground / Background:

Some computer systems divide memory into foreground and background areas. Foreground
programs have higher priority, and background programs have lower priority. When you“re working at
your microcomputer, the foreground program is the one you are currently working with, such as word
processing. The background program might be regulating the flow of print image to your printer.

Queues: :

Programs that are to be executed wait on disk in queues. A queues is a temporary holding-plage
for programs or data. The disk area where the programs or documents wait is called a buffer.
Print Jobs are usually spooled — that is, placed in a buffer — where they wait in queue to be printed. This
happens because the computer can send-print jobs to the printer faster than the printer can print them, so
the jobs mush be stored and then passed to the printer at a rate it can handle. Once the CPU has passed a
print job to the buffer, it can take on the next processing tasks.

File Management:
A file is a named collection of related information. A file can be a program, such as word
processing program. Or it can be a data file, such as a word processing document, a spreadsheet, images,
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songs, and the like.
Files containing devices. The operating system records the storage location of all files. If you move,
rename, or delete a file, the operating system manages such changes and helps you locate and gain access
to it.
For example:

* You can copy, or duplicate, files and programs from one disk to another.

* You can back up, or make a duplicate copy of, the contents of a disk.

* You can erase, or remove, from a disk any files or programs that are no longer useful.

* You can rename, or give new file names to, the files on a disk.

Task Management:
A computer is required to perform many different tasks at once. In word processing, for example,
it accepts input data, stores the data on a disk, and disk, and prints out a document — seemingly
simultaneously. Some computers* operating systems can also handle more than one program at the same
time — word processing, spre t, database searcher. Each program is displayed in a separate window
on the screen. Others date the needs of several different users at the same time. All these
examples illustrate t nt.
A “task” is an operation such as storing, printing, or calc

Among the ways operati Stems manage tasks in orgle
* Multitasking
* Multiprogrammin

* Time-Sharing

*  Multipr irn H E ' ' '
Multitaskinm EEm
Ititasking is the execution o more

computer central process
Earlier microcompute 0 only siAgle-tasking

program at a time. Thus, users would have to shut dc
before they opened another application, which was in€of
are used.
You may be writing a report on your computer with one program w
CD. How does the computer handle both programs at once?

The answer is that the operating system directs the processor to spend a predetermined amount of time
executing the instructions for each program, one at a time. Thus, a small part of the first program is
processed, and then the processor moves to the remaining programs, one at a time, processing small parts
of each. The cycle is repeated until processing, is complete. Because the processor is usually very fast, it
may appear that all the programs are being executed at the same time. However, the processor is still
executing only one instruction at a time.

ile another program plays a music

Multiprogramming:

Multiprogramming is the execution of two or more programs concurrently on a-multi
operating system.
As with multitasking, the processor spends a certain amount of time executing each user*s program. Once
again, because the processor works so quickly, it seems as though all the programs are being run at the
same time.

Time-Sharing:
In time-sharing, a single computer processor the tasks of several users at different stations in
round-robin fashion.
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Time-sharing is used when several users are linked by a communications network to a single computer.
The computer will first work on one user*s task for a fraction of a second, then go on to the next users
tasks, and so on.

This is accomplished through time slicing. Because computers operate so quickly, they can alternately
apportion slices of time (fractions of a second) do various tasks. Thus, the computer may rapidly switch
back and forth among different tasks, just as a hairdresser or dentist works with several clients or patients
concurrently. Users are generally unaware of the switching process. Multitasking and time-sharing differ
slightly. With multitasking, the processor directs the programs to take turns accomplishing small tasks or
events, such as making a calculation, searching for a record, or printing out part of a document. Each
event may take a different amount of time to complete. With timesharing, the computer spends a fixed
amount of time with each program before going on to the next one.

Multiprocessing:
Multiprocessing is processing done by two or more computers or processors linked together to

perform work simultan — is, at precisely the same time.
As in multitasking, wi ;I) only a single processor, the processing should be so fast that, by
i i V A CA

spending a little bit g on each progra

time. With both multitasking and multiprocessing, th A . atus of each
program so that it kn it left off and wherg t ing. 3 ng system
capable of multiproce¥ﬂrﬁ\ more sophisticated « i

Two possible approaches rocessing are:

* Co-Processing

* Paralle i
In co-processin B£ 'F'Jllvorks togethg [ -pfocessor,
each of which S task.m
In parallel processing several full-fledge ors i
Formatting:

Formatting, or initializing, a disk is the pro
programs.
Today it is easier to buy pre-formatted diskettes. However s usekul {0 kn ormag a black
floppy disk or reformat a diskette that wasn“t intended for your machine.

Security Management:

Operating system now allow users to control access to their computers; this is especially
important when several people use one computer and when on networks, in which various people use one
system. Users gain access in the same manner as accessing their e-mail — via a user name and a password.
If you are using a computer at work, you may be assigned a password. When you first boot up a new
personal computer, the OS will prompt you to choose a user name and a password. Then, every time
thereafter, when you boot up your computer, you will be prompted to type in your name and password.

DEVICE DRIVERS: RUNNING PERIPHERAL HARDWARE: ~—7 ""“’;.’;;f ol
Device drivers are specialized software programs that allow input and output devices

communicate with the rest of the computer system.

Many basic device drivers come with system software when you buy a computer, and the system

software will guide you through choosing and installing the necessary drivers.

If, you buy a new peripheral device, such as a mouse, scanner, or printer, the package will include a

derive driver (probably on a CD-ROM). You“ll need to install the driver on you computer*s hard disk (by

following the manufacturer®s instructions) before the device will operate.
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UTILITIES: SERVICE PROGRAMS:

Utility programs, also known as service program, perform tasks related to the control and
allocation of computer resources. They enhance existence functions or provide services not supplied by
other system software programs.

Most computers come with built-in utilities as part of the system software. (Windows
95/98/Me/2000/XP/Vista offers several of them.)However, they may also be bought separately as
external utility programs (such as Norton Desktop and McAfee utilities).

Among the tasks performed by utilities are the following:
Backup

Data Recovery

Virus Protection

Data Compression

File De-Fragmentation

Disk Scanner

Backup: J njd
A backup uti make a backup, o duplica

disk.
Examples:

* Norton BackueEaﬂﬂantec)

* Colorado Schedule

=
Data RecovMﬂ B E
A data sedgqgrestore data that

Data can be damaged by viruses, bad so ardwar
dataisb ritten / recorded.
Example:

Norton Utilities

* b ot % ot

Virus Protection:
Antivirus software is a utility program that scans hard dis? , g
A virus consists of hidden programming instructions that are buried Wlthln an applications or systems
program. Sometimes they copy themselves to other programs, causing havoc. Sometimes the virus is
merely a simple prank that pops up in a message. Other times, however, it can destroy programs and data
and wipe your hard disk clean. Viruses spread when people exchange floppy disks or download (make
copies of) information from computer networks.
Some utilities destroy the virus on the spot. Others notify you of possible viral behavior. Because new
viruses are constantly being created, you need the type of antivirus software that can detect unknown
viruses.
Examples:

* Norton Antivirus

* Dr. Solomon*s Anti-Virus Toolkits

* McAfee"s Virus Scan and Webclean
New viruses appear every day, so its advisable to look or an antivirus utility that offers fragment updates
without additional cost.
Although it*s important to install an antivirus utility on your computer, risks are sometimes exaggerated.
With few exceptions, if you don*t boot your computer with a diskette in the drive, directly run programs
downloaded from a network, open unknown files attached to e-mail, or use illegally copied program
diskettes, your risk of virus infection is low.
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DATA COMPRESSION:

Data compression utilities remove redundant elements, gaps, and unnecessary data from a
computer”s storage space so that less space (fewer bits) is required to store or transmit data. As you
continue to store files on your hard disk, it will eventually fill up. You then buy new hard-disk cartridge
drive and some cartridges and transfer the old files and programs to those Or you can use data
compression utility.

With a data compression utility, files can be made more compact for storage on your hard-disk drive.
With the increasing use of large graphic, sound, and video files, data compression is necessary both to
reduce the storage space required and to reduce the time required to transmit such large files over a
network. You may also want to compress a file to fit on a floppy disk, for portability.

As the use of sophisticated multimedia becomes common, compression and decompression will be
increasingly taken over by built-in hardware boards that specialize in this process. That will leave the
main processor free to work on other things, and compression/ decompression software utilities will
become obsolete.

Example:

* Winzip J n I N * PK Zip * Stuffit

File Defragmentation:

Fragmentation ering of portions o lgla D reas, thus
greatly slowing accessE BB .

When a hard disk is n i .
However, as you update a file over time, new data

spaces may n ')'er data in thé i ef to read
these fragment B E -

A defragmente Y ®fimonly calledfa i cdd files on
your harg. disk and reorganize them as ¢
Defragmprera on.

Disk Scanner (Scan Disk) and Disk Clea =
These utilities detect and correct certain types Md loppies

and search for and remove unnecessary files, such asitg s s e _Windows OS
creates files needed only for short tasks and auto-recovery. The computer should delete temp files when a
program is closed but this doesn*t always happen. Thus temp files can take up space.

COMMON OPERATING SYSTEMS:
Windows 3.x

Windows 9x

Windows NT/Windows 2000/Windows Millennium
Windows vista

OS/2 warp

UNIX

Linux (Developed by Linus Torvalds in 1990 while he was a computer science student-at—7
Helsinki University in Finland)

Mac OS

Netware

*

L R b b b

*

Platform:
The platform is the particular processor model and operating system on which a computer system
IS based.
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CHAPTER # 08

WORD PROCESSING
DOCUMENTS, TOOLBARS & WINDOWS:

Suppose you want to go to a document say, a report you“re been working on. There are two ways
to begin working from the Windows desktop:
* You can click on the Start button at lower left and then make a selection from the pull-up menu
that appears. Or
* You can click on one of the icons on the desktop, probably the most important of which is My
Computer icon, and pursue the choices offered there.
Either way, the result is the same. The document will be displayed on the window. Clicking on the My
Computer icon reveals toolbars and windows.

TOOLBAR:

A toolbar is a bar sithe top of the display window.
frequently used opti :

Examples of menus are File, Edit, View, Favorites anc

TASKBAR: f u ﬂ
In Windows, the tootbar graphic at the bottom ftrﬂs

running is called a taskbar.

wioowsd | ) RE!!

. . .. . i
When spelled with a capital ,,W* OoWS IS

95, 98, P, Vista and so on). When with o 1 i ular frame
on the comp i g s framefyQ
spreadsheet, or database-or an application program.

It displays menus and icons representing

*  Minimize
* Maximize
* Close
By clicking on these icons, you can minimize the window (shrink it down to an icon at the bottom of the
screen), maximize it (enlarge it), or close it (exit the file and make the window disappear).
You can also move the window around the desktop, using the mouse.
Finally, you can create multiple windows to show operations going on concurrently. For example, one
window might show the text of a paper you‘‘re working on, another might show the reference section-for
the paper, and a third might show something you‘re downloading from the Internet.

THE HELP COMMAND:

Don"t understand how to do something? Forgotten a command? Accidentally pressed some ke A

that messed up your screen layout and you want to undo it? Most toolbars contain a Help command:”
A command generating a table of contents, an index, and a search feature that can help you locate
answers. In addition, many applications have context-sensitive help, which leads you to information
about the task you“re performing.

WORD PROCESSING SOFTWARE:

Word processing software allows you to use computers to create, edit, format, print and store text
material, among other things.
The best-known word processing programs is Microsoft Word but there are others such as:
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* Sun Microsystems
* Star Office
* Corel Word Perfect
* Word Processing components of Lotus Smart Suite
Word processing software allows users to maneuver through a document and delete, insert, and replace
text, the principal correction activities. It also offers such additional features as:
Creating
Editing
Formatting
Printing
Saving

* Ottt

Creating Documents:
Creating a document means entering text using the keyboard. Word processing software has three

features that affect this proce "e cursor, scrolling and word warp.
Cursor: J ﬁi

The cursor is the movable symbol on the displa) m a next enter

data or commands. T Is often a blinking re@ta gursor on
the screen using the k “8'directional arrow key§ of.a_mouse.
is called the insertion pein
AT;
Scrolling: ll Ll .
Scrollin utckly"upward, dow
scroll ba

— O
I agdh qr sid @r screen
display. A standard computer screen aspla s only 20-22 0 iFectional
g Ithrough
- o

Word wrap automatically continues text on thelnéxislineaihefhyBusreachstiieiigFimargin That is,
the text ,,wraps around” to the next line. You don‘t havesteshitsastcanrsi Y oy or Enter ke
do with a typewriter.

arrow k or the mouse and a at thels
the display c i elow it.
Word warp:

Editing Documents:

Editing is the act making alterations in the content of your document. Some features of editing are
insert and delete, undelete, find and replace, cut/copy and paste, spelling checker, grammar checker, and
thesaurus. Some of these commands are in the Edit pull-down menu and icons on the toolbars.

Insert & Delete: i
Inserting is the act of adding to the document. Simply place the cursor whenever you want to E@l"@g‘;—
T

text and start typing, the existing characters will be pushed along. If you want to write over (replace), texti:

L=

as you write, press the Insert key before typing. When you“re finished typing, press the Insert key agafht ===
to exit Insert mode.

* Deleting is the act of removing text, usually using the Delete or Backspace keys.

* The undo command allows you to change your mind and restore text that you have deleted.
Some word processing programs offer as many as 100 layers of ,,undo,” so that users who delete several

paragraphs of text, but then change their minds, can reinstate the material.

Find & Replace:

The find, or Search, command allows you to find any word, phrase, or number that exists in your
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document. The Replace command allows you to automatically replace it with something else.

Cut/Copy & Paste:

Typewriter users who wanted to move a paragraph or block of text from one place to another in a
manuscript used scissors and glue to ,,cut and paste.” With word processing, it takes keystrokes. You
select (highlight) the portion of text you want to copy or move. Then you use the Copy or Cut command
to move it to the clipboard, a special holding area in the computers memory. From there, you can ,,paste
or transfer, the material to any point (indicated with the cursor) in the existing document or in a new
document.

Spelling Checker:

Most word processors have a spelling checker, which tests for incorrectly spelled words. As you
type, the spelling checker — indicates (perhaps with a squiggly line) words that aren“t in its dictionary and
thus may be misspelled. Special add-on dictionaries are available for medical, engineering, and legal
terms. In addition, pro s Microsoft Word have an Auto Correct function that automatically
fixes such common rﬂaﬁ r sposed letter — replacing ,,the™ with ,,the® for instance.

Grammar Checker:
A grammar ¢ ights poor gramma
phrases. The gramma n“t fix things automa
color of squiggly line) Pos
Thesaurus: BE' ' !‘
If you e olQf the right word : L
thesaurus, which will present you with t ciate Wo
, i um wmm -
Formatting : . rLe
ﬁ;a

In the context of word processing, formatting Ing r!t #
To di this, word processing programs provide two helpfuldeviee
* Templates Bl
*  Wizards

NnsSCrecn

Template:
A template is a preformatted document that provides basic tools for shaping a final document, the
text, layout, and style for a letter, for example.

Wizard:

A wizard answers your questions and uses the answers to lay out and format a document. In word,
you can use the Memo Wizard to create professional-looking memos or the Resume Wizard to createza;
resume.
Among the many aspects of formatting are the following: ~—7 ‘t‘;;‘?,' ol

Font:

You can decide what font — typeface and type size — you wish to use. For instance, you can
specify whether it should be Arial, Courier , or Times New Roman. You can indicate whether the text
should be, say, 10 points or 12 pints in size and the headings should be 14 points or 16. (There are 72
points in an inch.) you can specify what parts if it should be underlined italic, or boldface.
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Spacing & Columns:

You can choose whether you want the lines to be single-spaced or double-spaced (or something
else). You can specify whether you want text to be one column (like this page), two columns (like many
magazines and books), or several columns (like newspapers).

Margins & Justification:

You can indicate the din tensions of the margins — left, right, top, and bottom — around the text
You can specify the text justification — how the letters and words are spaced in each line. To justify
means to align text evenly between left and right margins, as in most newspaper columns. To left-justify
means to alight text evenly on the left. Centering centers each text line in the available white justify
means to align text evenly on the left. Centering centers each text line in the available white space.

Pages, Header, Footers:

You can indicate page numbers and heaters or footers. A header is common text (such as a date or
document name) printed at the top of every page. A footer is the same thing printed at the bottom of
every page.

Other Formatting:
You can speﬂ/ Iﬂ other decorative lines, shadlng, tables, and footnotes. You can even
import graphics or flles in other softwa 3 A i

* [t"s worth noti d processing programs|a ee forms ofiaj software)
come from theFa Rer with default settifgs
Define Settings:

Default settings are the settin s automatically
otherwise, ther

Q ¥
justified, with 1-inch right and Emargms unless you a

For example,
PrintingNgaxing, or E-Mailing Docume
Most i

document before printing it out.

Previewing:
Previewing (print previewing) means viewing Sereensigssee

before it*s printed. Whole pages are displayed in reduced size.

You can also send your document off to someone else by fax attachment, if your computer has the

appropriate communications link.

Saving Document:
Saving means storing, or preserving a document as an electronic file permanently on a floppy disk
or hard disk.
Saving is a feature of nearly all application software. Having the document stored in electronic form
spares you retrieve it from the storage medium and make the changes you want. Then you can print it out
again.
Web Document Creation:
Most word processing programs allow you to automatically format documents into HTML S0 the
can be used on the Web.
Mail-Merge:
If we want to send out the same letter to different people, you can use a process, often called mail-
merge, to print customized form letters, with different names, addresses, and salutations for each letter.
This process involves combining a main document with a data source document.

Macros:
A macro is a timesaving feature that lets you abbreviate a sequence of commands or a line of text.
In essence, a macro is a shorthand way to record a series of keystrokes and “play” them back at any time.
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CHAPTER # 09

SPREADSHEET

SPREADSHEETS:

Traditionally, it was simply a grid of rows and columns, printed on special light-green paper, that
was used to produce financial projections and reports. A person making up a spreadsheet spent long days
and weekends at the office penciling tiny numbers into countless tiny rectangles. When one figure
changed, all other numbers on the spreadsheet has to be recomputed.

In the late 1970s, Daniel Bricklin, a student at the Harvard Business School created the first
electronic spreadsheet, now called simply a spreadsheet.

The spreadsheet allows users to create tables and financial schedules by entering data and
formulas into rows and columns arranged as a gird on a display screen.

Unfortunately for Bricklin, his version (called VisCalc)was quickly surpassed by others. Today
the principal spreadsheets are:

* A worksheet is e

* A workbook of related workshegis
Thus, within your Microsott Excel spreadsheet file, g heckbook,
which would contain ith the history of y@u 2002, and
S0 on. You might hangﬁr rkbook headed Credit €& )

WORKING & SPREADSHEETS:

A sprea '1'I 'WSZ

MOR

How a spreads sorg FcBldmn headings fir
In the ksheet™s frame area (work area)s red Acress th > is the
name OVW on). i ar d elleft side
(“1” 1s the name o w, 27 the §€cond, and s¢ h). S e fflext such as
APRIL, RENT, or GROSS SALES. You use your co ; i ¢ Vari eadings
and labels.

Where columns and rows meet — cells, cell addresses, ranges, and
A cell is the place where a row and a column intersect; its position is called a cell address. For example,
“I” is the cell address for the top left cell, where column A and row 1 intersect.

A range is a group of adjacent cells — for example, Al to A5. A number or date entered in a cell is called
a value. The values are the actual numbers used in the spreadsheet — dollars, percentages, grade points,
temperatures, or whatever. Headings, labels, and formulas also go into cells. A cell pointer, or
spreadsheet cursor, indicates where is to be entered. The cell pointer can be moved around like a cursor in
a word processing program.

instructions for calculations. For example, a formula might be @SUM (A5:A15) meaning Sum (that is,
add) all the numbers in the cells with cell addresses A5 through A15.

Functions:
Functions are built-in formulas that perform common calculation. For instance, a function might
average a range of numbers off a number to two decimal places.
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After the values have been entered into the worksheet, the formulas and functions can be used to
calculate outcomes. However, what was revolutionary about the electronic spreadsheet was its ability to
easily do recalculation.

Recalculation:

Recalculation is the process of re-computing values, either as an ongoing process as data is
entered of afterward, with the press of a key.
With this simple feature, the hours of mind-numbing work required to manually rework paper
spreadsheets became a thing of the past.
The recalculation feature has opened up whole new possibilities for decision making, in particular, what-
if analysis.

What-if Analysis:

What if-analysis allows the user to see how changing one or more numbers changes the outcome

of the recalculation.

Using worksheet tedanlpuxrranged forms faf Specific task:
You may find that your spreadsheet softwarefmakes Wt

tasks. Worksheet tem rms containing forme

kinds of work. FBE

Examples are templat lating loan payments, trac

budgets, and keeping rack of time worked on projects.

Templates are l!jity of busines

customers, crea r writing a bus

HEN

Analytical Graphic: Creating

You eate ana

business graphics, are graphical forms that' make nume

as rows and columns of numbers. Whether viewed o Ilo o;
make sales figures, economic trends, and the like easie tmhe
The principal examples of analytic graphics are bar cha 1ne graph

Database Software:

In its most general sense, a database is any electronically stored collection of data in a computer
system. In its more specific sense, a database is a collection of interrelated files in a computer system.
These computer-based files are organized according to their common elements, so that they can be
retrieved easily. Sometimes called a database manager or database management system (DBMS),
database software is a program that sets up controls the structure of a database and access to the data.

The Benefits of Database Software

Thus, there was redundancy — your address for example was repeated over and over. The advantage of
database software is that data is not in separate files rather it is integrated. Thus, your address need only
be listed once, and all the separate administrative offices will have access to integrity. That is, the
information is more likely to be accurate and up to date.

Databases are a lot more interesting than they used to be. Once they included only text. Now they can
also include pictures, sound, and animation. It*s likely, for instance, that your personnel record in a future
company database will include a picture of you and perhaps even a clip of your voice. If you go to
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looking for a house to buy, you will be able to view a real estate agent™s database of video clips of homes
and properties without leaving the realtor*s office.
Today the principal microcomputer database programs are:

* Microsoft Access

* Corel Paradox

* Lotus Approach

* Oracle (For large Systems)

Features of Databases:
Let*s consider some basic features of databases:

How a relational database is organized — tables, records, and fields

The most widely used form of database, especially on PCs, is the relational database in which data is
organized into related tables. Each table contains rows and columns; the rows are called records, and the
columns are called fields. An le of a record is a person‘s address-name, street address, city, and so
on. An example of a fiél I8k Be that person“s first name, a third field would be that person®s street
address, and so on.

How various records lilmked — the key field
The records within thF sitables in a database arglli : ie : > US
common identifier becau unique. The most fequent k atgs is the

Social Security number, but any unique identifier coul

Finding what ;Maﬂ;neirl 'nl displaying rg .

The beauty of istthateyou can locate i ample).sever

your college may need access to your re t for di er, fi %d student
housingMgMery re i rds) g them
up on a computer g and updating. THus S ged to be

Sorting and analyzing records and applying formulas:

With database software you can easily find and change the order of in a table. Normally, records
are displayed in a database in the database in the same order in which they are entered. However, all these
records can be sorted in different ways — arranged alphabetically, numerically, geographically, or in some
other order. For example, they can be rearranged by state, by Social Security number.

In addition, database programs contain built-in mathematical formulas so that you can analyze data. This
feature can be used, for example, to find the grade-point averages for students in different majors or in
different classes.

Putting search results to use — saving, formatting, printing, copying,

transmitting:

Once you“re queried, sorted, and analyzed the records and fields, you can simply save them to
your hard disk or to a floppy disk. You can format them in different ways, altering headings and type
styles. You can print them out on paper as reports, such as an employee list with up-to-date addresses and
phone numbers. You can use the copy command to copy your search results and then paste them into a
paper produced on your word processor. You can also cut and paste data into an e-mail message or make
the data an attachment file to an e-mail, so that it can be transmitted to someone else.
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Personal Information Manager PIM
A personal information manager (PIM) is software to help you keep track of and manage

information you use on a daily basis, such as addresses, telephone numbers, appointments, to-do lists, and
miscellaneous notes.
Some programs feature phone dialers, outliners (for roughing out ideas in outline form), and ticklers (or
reminders). With a PIM, you can key in notes in any way you like and then retrieve them later based on
any of the words you typed.
Popular PIMs are:

* Microsoft Outlook

* Lotus Organizer

*  Act
Microsoft Outlook, for example, has sections labeled Inbox, Calendar, Contacts, Tasks (to-do list),

Journal (to record interactions with people), Notes (scratchpad), and Files.

JOIN
FOR
MORE!!!
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