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W H A T  I S  A  C O M P U T E R ?   
 

The dawn of new age—the information age—glows before us with the promise of new 
ways of thinking, living, and working. The amount of information in the world is said to 



COMPUTER 
XI 
 

 2

be doubling every six to seven years. Can we keep up? We can, but not without an 
understanding of how computers work and the ability to control them for our own 
purpose. For this, we’ll have to understand what a computer is, and how to make use of 
it. A computer can said to be a general-purpose machine for storing and manipulating 
information. Beyond this, there are two very different schools of thought: 
 
Computers are dumb but very fast machines equivalent to extremely powerful 
calculators. 
 
Computers are thinking machines capable of inspiring and exploring almost limitless 
feats of intelligence. 
 

Both of these things are true. In themselves, computers have a very limited set of skills. 
They can add numbers, compare numbers, and store numbers. This probably seems very 
strange. The computers we know or have heard about are able to do far more than this. 
They manipulate text, display graphic images, generate sounds and do lots of other things 
which seem non mathematical.  
But internally, the computer handles all information as numbers. Everything it does 
involves storing and manipulating those numbers. In this sense, computers are like fancy 
adding machines. But assuming that you know how to “talk” to a computer in the 
language of numbers, as some programmers do, you can get it to do a number of amazing 
things. Any kind of information that can be represented numerically and includes 
everything from music to photographs and to motion picture can be manipulated via 
computer, provided the computer is given the proper instructions. 
 
Thus to define the computer system, we can say that a computer is, “ a device capable of 
accepting data in the form of facts and figures, capable of applying prescribed processes 
to the data, and supplying the results of these processes as meaningful information. This 
device usually consists of input and output devices, storage, arithmetic and logic units, 
and a control unit. An internally stored programme controls the computer. 
 
It is an electronic calculating device that can process a given input in a prescribed manner 
(system/program) to produce the desired output at a very high speed and with remarkable 
accuracy. 
 

T H E  N E E D  F O R  A  C O M P U T E R !  
Why are you studying about computers? In addition to curiosity (and perhaps a course 
requirement), you probably recognize that it will not be easy to get through the rest of 
your life without knowing about computers. We offer a three-pronged definition of 
computer literacy: 
Awareness: As you study about computers, you will become aware of their importance, 
their versatility, and their perceptiveness in our society. 
Knowledge: You will learn what computers are and how they work. This requires 
learning some technical jargon, but do not worry. 
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Interaction: There is no better way to understand computers than through interacting 
with one. So computer literate also means being able to use a computer for some simple 
or complex  applications. 
 

No part of the above definition suggests that you must be able to create the instructions 
that tell a computer what to do. That would be akin (similar) to saying that anyone who 
plans to drive a car must first become an auto mechanic. 
Someone else can write the instructions for the computer; you simply use the instructions 
to get the work done. 
 
C O M P O N E N T S  O F  A  C O M P U T E R  S Y S T E M  
A computer is more often called a computer system. A definition of the word system 
refers to “a number of things adjusted as a connected whole.” The components of the 
computer system act as connected whole to perform some basic functions of data 
processing. 
The nerve center of the computer system is a component (or series of components) 
known as processor. This is often called Central Processing Unit or the CPU. This can 
perform the functions of processing, storing and controlling with the conjunction of 
stored programs. 
There are some input devices attached to the computer system as peripheral equipment. 
The primary purpose of an input device is to get the data and instructions into the 
processor for processing. 
A computer system also includes filing (storage) devices for filing or storing the data 
that which may be used in the course of a particular computer program. File devices are 
used to store data that a business needs to function and that must be processed by the 
computer. The computer records this files on media using the computers data 
representation system. Usually a computer system includes several file devices so that 
more than one file can be processed by one program. 
Computer delivers the prepared results to us by means of output devices. Output data 
from the computer system is in two different formats: “Computer Code” for the use by 
other computer system; or “people code” for use by human. People code is more often 
used so the use of printers and CRT terminal (monitors) are available for this. 
Input, output and file devices are normally called peripherals because they are housed in 
separate cabinets and attached to the processor by electric cables. 
 
D A T A  &  I N F O R M A T I O N  
As we have learned earlier that in a computer the processor is the primary center of 
activities; which with its electronic circuits interprets and executes programs and does 
much more. The CPU transforms the given data into information to get the work done.  
Here, we hear two new words, data and information, let us see what does each mean: 

D a t a  
Data refers to distinct pieces of information usually formatted in a special way. It is the 
raw material to be processed by a computer such as grades in a class, baseball batting 
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average or light and dark areas in a photograph. All these things are a collection of facts 
in raw form that become information after proper organization or after applying some 
proper process on it; thus, producing some summaries and totals. 

I n f o r m a t i o n  
Information is the sign that are coded representation of data or in other words, the 
information is a summarization of the data. It is the resulting figure that we get after 
processing our data. The data that is organized in a meaningful and useful manner is 
called information. For instance, the marks of the students (data) which can be further 
processed to get the final grades and perhaps the class averages (information).  

DI F F E R E N C E  B E T W E E N  D A T A  & IN F O R M A T I O N 
Using the briefest words, we can say that data consists of the raw facts and figures that 
are processed into information, e.g. the votes for different candidates being elected for the  
government. Information is the data that has been summarized or otherwise manipulated 
for use in decision-making, e.g. the total votes for each candidate, which are used to 
decide who has won. 
D A T A  P R O C E S S I N G  
Data means collection of facts and processing is a series of action or operation that 
convert input into output. Data processing is a series of actions or operations that 
converts data into useful information. 
T Y P E S  O F  D A T A  P R O C E S S I N G  
Types of data processing are: 
 Manual Data Processing 
 Mechanized Data Processing 

E L E C T R O N I C  D A T A  P R O C E S S I N G  
Whatever the method of electronic data processing is employed, five basic functions can 
be identified: 
 Input 
 Sorting 
 Processing 
 Filing 
 Output 

The data must be gathered and brought to a central point to be processed. The data called 
input can then be sorted into some order to make processing quicker and easier. Whatever 
operation is needed to process the data into meaningful information is performed upon it. 
It can then be filed away temporarily or permanently for ready reference. When 
information is completed, it is reported or output is given to the person or the group who 
then make a decision on the basis of what the report contains. 
D A T A  P R O C E S S I N G  C Y C L E  
Data processing cycle has three basic steps. These are: 
 Input 
 Processing 
 Output 
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 I N P U T   
In this step, data is prepared in some conventional form on a medium most suitable for 
processing. 

 P R O C E S S I N G   
In this step, manipulation or combination of the inputted data is done with other data as 
per instruction. 

 O U T P U T   
Once the data is processed, the results are to be brought out in a form most suitable for 
the user. This is done in the output cycle. 
   

   

   

   

E X T E N D E D  D A T A  P R O C E S S I N G  C Y C L E  
Extended data processing cycle has three 
additional steps. These are: 
O R I G I N A T I O N    

In this step of extended data processing 

cycle, the data is collected and recorded in a 

document. This document is called the 

source document. The significance of the 
source document is that if there is any doubt 

about a particular value of data, it can be checked and confirmed from the 
source document. 
S T O R A G E   
This step is used to store or save the processed results and 
information on a media for future use. 
D I S T R I B U T I O N    
 

Once the output reports are generated, 
EXTENDED DATA PROCESSING 

CYCLE 

INPUT 

PROCESS 

  OUTPUT 

STORAG

DISTRIBUTION 

   INPUT PROCESSING OUTPUT

Data Processing 
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they are distributed to different users. Recording of output data is named as report 
document. 
 
U S E S  O F  C O M P U T E R S  
The uses of computers are like the number of limitless melodies available to a songwriter. 
The uses given below will make you feel how computers are affecting your life. The 
under given applications are a few of the many applications presented throughout the 
course. 
I N F O R M A T I O N  S Y S T E M S  
This includes all uses of computers that support the administrative aspects of an 
organization, such as airline reservations systems, student information system, 
registration systems, hospital patient billing system and much more. Simply, we can say 
that information system is a computer based system which combines hardware, software, 
people, procedures and data to provide an organization with the data processing 
capabilities and the knowledge its workers need to make better and more informed 
decisions. 
P E R S O N A L  C O M P U T I N G  
The personal computing is an environment in which one person controls the PC. A 
variety of domestic and business applications form the foundations of personal 
computing; such as, word processing software, desktop publishing software, spreadsheet 
software, database software, graphics software, communication software and many more. 
C O M M U N I C A T I O N  
Computers are communication tools that given us the flexibility to communicate 
electronically with one another and with other computers. For example, we can setup our 
PC to send e-mail or birthday greetings to our friends and relatives automatically. 
S C I E N C E ,  R E S E A R C H  A N D  E N G I N E E R I N G  
Engineers and scientists routinely use the computers as a tool in experimentation, design 
and development. For example, PC is being used to solve complex calculation, to 
simulate the experiments output, to design integrated circuits and much more. 
E D U C A T I O N  A N D  R E F E R E N C E  
In the field of education, computers can interact with students to enhance the learning 
processes by means of virtual classroom at the home. As the references a lot of CD’s are 
available using multimedia based material, e.g. foreign language tutors, encyclopedias 
and atlases so student can easily use the same for the reference purpose. 
C O M P U T E R  A I D E D  D E S I G N  ( C A D )  
Computer-aided design is using the computer in the design process. CAD system enables 
the creation and manipulation of an on-screen graphics images. CAD system provide a 
sophisticated array of tools enabling designers to create three dimensional objects that 
can be flipped, rotate, resize, viewed in detail, examine internally or externally and much 
more. AutoCAD, Adobe Photoshop, 3D studio Max and MAYA are the popular CAD 
systems. 
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E N T E R T A I N M E N T  
One of the most common entertainments of home computers is game playing. Computer 
games range from violent and graphically complex adventure games to simple and 
traditional games; like, solitaire or hearts. Action/adventure games are quite popular; 
such as, Street Fighter or Mortal Combat. 
Hobbyists to keep track of their collections; such as, coins, stamps, cricket cards, CDs, 
and videos use specialized file management software at home. Many cookbooks are 
available on disk, and most of them enable users to add their favorite recipes to the 
collection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GE N E R A T I O N S  O F  CO M P U T E R S 
The remarkable thing about the computer age is that so much has happened in such a 
short time. In modern era, history of computers is divided into generations. The term 
Generation was used to distinguish between varying hardware technologies. We have 
seen four generations of technology in about 40 years – a span of time in which events 
are still in the memories of many people of today. Now these four generations are the 
gone days, and the current age is called the fifth generation. 
The five generations of computers are given below: 
First generation (1942 – 1955) 
Second generation (1955 – 1964) 
Third generation (1965 – 1974) 
Fourth generation (1975 – 1990) 
Fifth generation (1990 – onwards) 
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F I R S T  G E N E R A T I O N  O F  C O M P U T E R S  ( 1 9 4 2  –  1 9 5 5 )  
The beginning of the commercial computer age can be dated to June 14, 1951. This was 
the date the first UNIVAC – Universal Automatic Computer was delivered to a client, 
the U.S. Bureau of the Census for use in tabulating the previous year’s census. The date 
also marked the first time that a computer had been built for a business application rather 
than for military, scientific, or engineering use. The UNIVAC was really the ENIAC in 
disguise and was in fact built by Mauchly and Eckert who in 1947 had formed their own 
corporation. 
In this generation, computers used about 18000 electronic valves (vacuum tubes) as CPU 
components. The high cost of vacuum tubes prevented their use for main memory. This is 
less costly but slower devices; such as, acoustic lines were used for memory. Electro-
static memories have also been used in this generation. A major breakthrough of this 
generation was made by Professor John Von Neumann who proposed the concept of a 
stored program in 1946. In this generation, computers used assembly language for 
programming and used fixed-point arithmetic for calculations. 
First computer named EDSAC (Electronic Delay Storage Automatic Calculator) used 
the idea to store machine instructions in the memory of the computer along with data. It 
was designed and commissioned at Cambridge University, U.K. under the leadership of 
professor Maurice Wilkes. It was completed in 1949. First generation ended probably in 
1950.  
Some examples of first generation computers are given below: 
 
IBM 700 
Series (IBM 701, IBM 704, IBM 709) 
EDVAC 
UNIVAC 
ENIAC 
 

A D V A N T A G E S  O F  F I R S T  G E N E R A T I O N  
Vacuum tubes were the only electronic components available during those days. Vacuum 
tube technology made possible the advent of electronic digital computers. These 
computers were the fastest calculating device of their time. They could perform 
computations in milliseconds. 
 

D I S A D V A N T A G E S  O F  F I R S T  G E N E R A T I O N  
Too bulky in size 
Unreliable 
Thousands of vacuum tubes that were used emitted large amount of heat and burnt 
frequently 
Air conditioning was required 
Prone to frequent hardware failures 
Constant maintenance required 
Non-portable 
Manual assembly of individual components into functioning unit was required 
Commercial production was difficult and costly 
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Limited commercial use 
  

SS EE CC OO NN DD   GG EE NN EE RR AA TT II OO NN   OO FF   CC OO MM PP UU TT EE RR SS   (( 11 99 55 00   ––   11 99 66 00 ))   
 

The second generation starts from 1950. In this generation, computers used transistors for 
CPU components, ferrite cores for main memory, and magnetic disk drums and tapes for 
secondary memory/storage. Transistors were made up of geranium semiconductor 
material which was highly reliable as compared to vacuum tubes. In this generation, 
High-level languages; like, FORTRAN, ALGOL, and COBOL were developed. Floating-
point arithmetic and hardware was used. Memory capacity in this generation was about 
100 kilobytes. Second generation probably ended in 1960s.  
Some major examples of second-generation computers are: 
IBM 1620, IBM 7090 
IBM 7094I 
IBM 7094II 
Control data Corporation’s CDC 
PDP (Programmed Data Processor) series of minicomputer 
PDP 8 (12-bit minicomputer) 

A D V A N T A G E S  O F  S E C O N D  G E N E R A T I O N  
Smaller in size as compared to first generation computers 
More reliable 
Less heat generated 
These computers were able to reduce computational times from millisecond to 
microseconds 
Less prone to hardware failures 
Better portability 
Wider commercial use 

D I S A D V A N T A G E S  O F  S E C O N D  G E N E R A T I O N   
Air conditioning required 
Frequent maintenance 
Manual assembly of individual components into a functioning unit was required 
Commercial production was difficult and costly 
 

T H I R D  G E N E R A T I O N  O F  C O M P U T E R S  ( 1 9 6 0  –  1970 )  
Third generation began from 1960. In this generation, computers used Integrated Circuits 
(SSI and MSI) for CPU components. In this generation of computers, Magnetic Core 
Memory was also used that was later replaced by semiconductor (Rams and ROMs). 
Semiconductor memories were LSI chips. Integrated Circuits “Ics” emerged on a single 
chip of silicon eliminating wired interconnection between components. In this generation, 
technology was developed to Medium Scale Integrated Circuit (MSI) from Small Scale 
Integrated Circuit (SSI). Magnetic disk drum and tapes were used as secondary 
memories. Cache memory was also incorporated in this generation. Micro programming, 
parallel processing (pipelining, multiprocessor system) multiprocessing, 
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multiprogramming, multi-user system (time-sharing system) were also introduced in this 
generation. 
Some major examples of third generation computers are given below: 
IBM /370 Series 
CDC 7600 
PDP 11 (16-bit minicomputer) 
CDCs cyber – 175, STAR – 100 
 

A D V A N T A G E S  O F  T H I R D  G E N E R A T I O N  
Smaller in size as compared to previous generation of computers 
Even more reliable than second generation of computers 
Lower heat generated than second generation of computers 
These computers were able to reduce computational time from micro seconds to 
nanoseconds. 
Maintenance cost is low. 
Hardware failures are very rare. 
Easily portable 
Widely used for various commercial application all over the world 
Less power requirement than previous generation of computers 
Manual assembly of individual components into functioning unit was not required 
Commercial production was easier and cheaper 
 

D I S A D V A N T A G E S  O F  T H I R D  G E N E R A T I O N  
Air conditioning was required in many cases 
Highly sophisticated technology was required for the manufacturing of IC chips. 
 

F O U R T H  G E N E R A T I O N  O F  C O M P U T E R S  (1970 -1980 )  
 

More Recent Advancements  
Fourth generation started from 1975. The improvement in chip technology made it 
possible to produce microprocessors which were capable of performing arithmetic and 
logical operations. These computers showed rapid increase in speed, storage I/O devices 
and graphical capabilities; like, FFD, HDD, light pens, mouse, joystick, scanner, and 
voice synthesizes. Very sophisticated peripheral chips were manufactured. A single 
peripheral chip contained clock generator, interrupt controller, DMA controller, bus 
controller, memory refresh controller, numeric processor, control logic, etc. 
Computers with artificial intelligence were also being developed. They were used as 
expert system.  
Some major examples of fourth generation computers are: 
CRAY-MPC Series 
IBM 3090/600 
IBM ES /9000 
VAX 8842 
IBM AS /400/B60 
IBM PS /2/50 
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IBM 8086 Series 
 

A D V A N T A G E S  O F  F O U R T H  G E N E R A T I O N   
Smaller in size because of high density of component in a single chip 
Very reliable 
Heat generated was much less 
Less powerful air conditioning than previous generations were required 
Much faster in computation than previous generations 
Hardware failure was negligible; and hence, minimal maintenance was required 
Easily portable 
Smaller in size 
Totally general purpose 
Minimal labor and cost involved at assembly stage 
Cheapest among all generations 
  

D I S A D V A N T A G E S  O F  F O U R T H  G E N E R A T I O N  
Highly sophisticated technology was required for the manufacturing of large scale 
integration (LSI) chips 
 

F I F T H  G E N E R A T I O N :  O N W A R D S  
The term fifth generation is used to describe the powerful “intelligent” computers. In late 1980s 
and mid 1990s, the Japanese government announced a gigantic plant design and built a new 
generation of supercomputers. Later, the term evolved to encompass several research fields 
related to computer intelligence, expert systems, and natural language.  
New programming techniques, such as object-oriented programming are developed. The cost per 
calculation of computers is rapidly reducing, and their convenience and efficiency are constantly 
increasing. 
Computer networking, computer mail, and electronic publishing are just a few of the applications 
that have grown in recent years. 
The fifth generation-computers are under development stage. These computers will use ULSI 
(ultra-large scale integration) chips. Such computers will use intelligent programming, 
knowledge-based problem solving techniques, high performance multiprocessor system and 
improved human-machine interfaces. The input and output information for these computers are in 
the form of speech and graphic images. The fifth-generation computers use intelligent software 
that have artificial intelligence. 
But the true focus of this ongoing fifth generation is connectivity, the massive industry effort to 
permit users to connect their computers to other computers. The concept of the information 
superhighway has captured the imaginations of both computer professionals and everyday 
computer users. 
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Computers can be classified as: 
according to Function 
according to Purpose 
according to Size 
 
 
 
 
 
 
 
 
 
 

A C C O R D I N G  T O  FU N C T I O N S 
According to function, there are three types of computers: 
Digital computers 
Analog computers 
Hybrid computers 

D I G I T A L  C O M P U T E R S  
Digital refers to the processes in computers that manipulate binary numbers (0s or 1s), 
which represent switches that are turned on or off by electrical current. Digital computers 
are the computers that work with discrete quantities. Digital computers are used for 
accounting, forecasting and other general business purposes. They are extremely accurate 
and very flexible.  

E X A M P L E S  O F  D I G I T A L  C O M P U T E R S  
• Calculator 
• PDA 
• Desktop computers 

A N A L O G  C O M P U T E R S  
These are the machines that operate with numbers represented directly in measurable 
quantities; such as, voltage, distance or rotations. Analog computers are used in industries 
to control processes; such as, making steel, mixing chemicals, or directing flow of 
material through pipelines. Analog computers are used for scientific, engineering and 
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process control purposes because they deal with quantities that are constantly variable. 
They give only approximate results. An example of an analog device is the automobile 
speedometer which converts drive-shaft rotational motion in a numerical by the 
speedometer pointer. 

A P P L I C A T I O N S  O F  A N A L O G  C O M P U T E R S  
Analog computer systems are being used particularly in areas; such as, oil refineries and 
neural networks that respond to continuous electrical signal.  
E X A M P L E  O F  A N A L O G  C O M P U T E R S  

• Speedometer 
• Barometer 
• Thermometer 

 
 
 

D I F F E R E N C E S  B E T W E E N  D I G I T A L  A N D  A N A L O G  C O M P U T E R S  
As an example, consider a desk lamp. If it has a simple on/off switch then it is digital, 
because the lamp either produce light at a given moment or it does not. If a dimmer 
replaces the on/off switch then the lamp is analog, because the amount of light can vary 
continuously from on to off and all intensities in between. 

H Y B R I D  C O M P U T E R S  
The features of analog and digital computers can be combined into a single device known 
as a hybrid computer. If this is done, it is usually by collecting data with analog methods, 
converting it to digital quantities, and then processing the digital values. E.g. Machines 
working on new petrol stations.  

A C C O R D I N G  T O  PU R P O S E  
According to purpose, there are two types of computers: 
Special Purpose Computers 
General Purpose Computers 

 
S P E C I A L  P U R P O S E  C O M P U T E R S  
Special purpose computers are designed and built to solve a single type of problem. Their 
components and their functions are uniquely adapted to a particular situation. Even the 
instructions that comprise their program may be fixed and appropriate to a single problem 
only. For their specialized use, they are extremely efficient; and consequently, 
economical. Many analog and some digital computers are special purpose computers, e.g. 
computer controlled traffic signals 

G E N E R A L  P U R P O S E  C O M P U T E R S  
General purpose computers, on the other hand are flexible and versatile. They can be 
used to solve a variety of data processing problems by means of changing the program of 
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instructions that govern their operation. By changing the program, the general-purpose 
computer can solve a wide range of problems form simple accounting to simulation and 
forecasting. In achieving this flexibility, the general-purpose computer becomes slightly 
less efficient than a special purpose computer which is designed for a single function. 
The overall value of the general-purpose computer, of course is higher because of its 
ability to solve more than a single problem. 
 
 
 
 
 
 

A C C O R D I N G  T O  SI Z E  &  C A P A C I T Y 
Computers vary in size from tiny to monstrous, both in appearance and power. This 
difference in the size and working capability depends on the needs and requirements of 
the organization for which the computer is being utilized. Clearly, the computer used by 
the National Stock Exchange would surely be a more powerful and clever than a 
computer used by the owner of a local departmental store to keep track of his daily 
transactions. Likewise, the computer used to monitor the yearly climatic variations must 
be extensively different from the system used to monitor the temperature of an 
automobile car. 
By broadening our vision, we can easily observe the fact that if the computers are used 
for different purposes, and to acquire different type of results, then obviously, each of the 
particular type of computer must have a particular way to process the things and values to 
get the results in a required manner. This is the thing that evolves the fact that computers 
use different ways to accept, process and manipulate the given information. 
So, the computers can be classified and can be grouped by their nature, their working 
capabilities, their usage and the way they behave or work in the following categories: 
Supercomputers 
Mainframe Computers 
Mini Computers 
Micro Computers 
 

S U P E R C O M P U T E R S  
The mightiest computers; and of course, the most expensive are known as super 
computers. They process trillions of instructions per second. They are used to solve 
extremely complex problems. That is why a super computer is not a need of an ordinary 
person. 
A P P L I C A T I O N S  O F  S U P E R C O M P U T E R S      
In fact, for many years, super computer customers were an exclusive group: agencies of 
the federal government. The federal government uses supercomputers for tasks that 
require (huge) data manipulation; such as, worldwide weather forecasting and weapons 
design and research. 
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But now they are moving toward mainstream, for activities as varied as stock analysis; 
automobile, aircraft design, spacecraft design, designing new drugs and chemical 
compounds, encrypting and decoding sensitive intelligence information, special effects 
for movies and even sophisticated artwork. 
They also help scientists to understand the properties of particles that make up atoms as 
well as the behaviors and evolution of stars and galaxies. 
This Cray supercomputer has been nicknamed Bubbles because of its bubbling, 
shimmering and coolant liquid. Cray computers have 75 percent of the supercomputer 
market. 
The Connection Machine CM-5 supercomputer is a massively parallel processing 
computer capable of many billions of arithmetic operations per second with hundreds of 
processing units (similar to the central processing units (CPUs) in personal computers), 
linked together in parallel so that multiple computations can be carried out 
simultaneously. 
Super computers are different than other types of computers in that they are designed to 
work on a single problem at a time devoting all their resources to the solution of the 
problem. 
S U M M A R I Z E D  F E A T U R E S  
Processing speed – 40 to 10,000 MIPS 
Word length – 64 to 96 bits 
Memory capacity – more than 400 GB 
Hard disk capacity – 2000 GB and more 
Machine cycle time – 7 to 8 Ns 
A D V A N T A G E S  
Speedy process 
Storage capacity 
Huge data processing 
D I S A D V A N T A G E S  
Unemployment 
Cost 
 

M A I N F R A M E  C O M P U T E R S  
These are also called Macro-computer. It is a high-level computer designed for the most 
intensive computational tasks. Multiple users connected to the computer via terminal 
often share mainframe computers. They have more memory, speed and capabilities than 
workstations and are usually shared by multiple users through a series of interconnected 
computers. So, one can tell from this that they are designed for multiple users. 
Some computers have many sets of CPUs. These computers break a task into small 
pieces and each CPU processes a portion of the task to increase overall speed and 
efficiency. Such computers are called parallel processors and are also affectionately 
nicknamed as the “big iron”. They are usually shown in multiple units, looking like a 
group of sterile refrigerators; like, IBM 9672 mainframe computer. 
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A P P L I C A T I O N S  O F  M A I N F R A M E  C O M P U T E R S  
Their principal use is for processing vast amount of data quickly, so some of the obvious 
customers are banks, insurance companies, and manufacturers. But this list is not at all 
exclusive. Other types of customers are large mail-order houses, airlines with 
sophisticated reservation systems, government accounting services and aerospace 
companies doing complex aircraft design. 
They are used in large organizations where people need to access information from the 
same database. Scientists, large businesses and the military use them heavily in both pure 
and applied research. 
Summarized Features 
Word length – 48 or 64 bits       
Memory capacity – 64 to 256 MB                 
Hard disk capacity – 1000 MB to 100 GB or more 
Processing speed – 30 to 100 MIPS 
  
AA DD VV AA NN TT AA GG EE SS   
Front end processor (P.I.A.) 
Magnetic tape media 
Backup 
More storage                
High speed 
 
DD II SS AA DD VV AA NN TT AA GG EE SS   
Unemployment 
Needs extra cooling 
Needs dust proof environment 
Not moveable 
 

M I N I C O M P U T E R  
Mini computer is a mid-level computer built to perform complex computations while 
dealing efficiently with a high level of input and output from users connected via 
terminal. Minicomputers are also frequently connected to other minicomputers on a 
network and distribute processing among all the attached machines. Their word length is 
16 to 34 bits. 
A P P L I C A T I O N S  O F  M I N I C O M P U T E R S  
Minicomputers are used heavily in transaction-processing applications and as interfaces 
between mainframe computer systems and wide area networks. Small businesses, 
colleges, and state and city agencies use them. However, the minicomputer market has 
diminished in recent years, squeezed at the high end by multifunction mainframes and at 
the low end by less expensive but increasingly powerful personal computers. 
A D V A N T A G E S   
Inexpensive 
Less extra cooling required 
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No need of highly skilled staff 
 
MM II CC RR OO CC OO MM PP UU TT EE RR SS   
They are most often called personal computers or just PCs or some times home 
computers, small business computers and micros. It is usually desktop size computing 
device that uses a microprocessor as its central processing unit or (CPU).  
When they first appeared, they were considered single-user devices. They were capable 
of handling only 4, 8 or 16 bits of information at one time. More recently, the distinction 
between microcomputers and large mainframes (as well as the smaller mainframe-type 
systems called minicomputers) has become blurred, as newer microcomputer models 
have increased the speed and data-handling capabilities of their CPUs into the 32-bit 
multi user range. 
A P P L I C A T I O N S  O F  M I C R O C O M P U T E R S  
Microcomputers are designed for use in homes, schools and office settings. Today, only 
in a little amount, anyone can own a personal computer. Within the home, they can serve 
both as a tool for home management (balancing the family checkbook, structuring the 
family budget, indexing recipes) and as a recreational device (playing computer games, 
cataloging records and books). School children can use microcomputers for doing their 
homework. Small business may purchase microcomputers for word processing, 
bookkeeping, storage and handling of mailing lists. Workstations, the upper-end 
machines used by workers; such as, engineers, financial traders and graphic designers are 
small enough to fit on a desktop but approach the power of a mainframe. 

DESKTOP 
In computer science, on-screen work area that uses icons menus to simulate the top of a 
desk. A desktop is characteristic of the Apple Macintosh and of windowing programs; 
such as, Microsoft Windows. Its intent is to make a computer easier to use by enabling 
users to move pictures of objects and to start and stop tasks in much the same way as they 
would if they were working on a physical desktop. 

LAPTOP /  NOTEBOOK COMPUTERS 
Laptop computers and PCs are typically used in businesses and at home to communicate 
on computer networks, for word processing, to track finances and to play games. They 
have large amounts of internal memory to store hundreds of programs and documents.  
Laptop is somewhat heavier version of a notebook computer. They are equipped with a 
keyboard, a mouse, a trackball, or other pointing device; and a video display monitor or 
liquid crystal display (LCD) to display information. Laptop computers usually have 
similar hardware and software as PCs, but they are more compact and have flat, 
lightweight LCDs instead of video display monitors. They have a hard disk drive and 
most people also favor a floppy too (so as to make the data exchange easier). Some 
brands even offers a CD-ROM drive. They weigh less than a newborn baby; you do not 
have to plug-in the computer power. However, they are not as inexpensive as the personal 
computers are. Some are much costlier than a full-sized personal computer. They are 
getting faster, lighter and more feature-rich as technology is growing. 
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PALMTOP /  PERSONAL DIGITAL ASSISTANT (PDA) 
It is a pen-based and hand-held computer that is the smallest of portable computers. 
These accept hand written input directly on a touch sensitive screen. User selects screen 
items by touching the special pen or finger on check boxes, or recording signatures for 
such items as package delivery acceptance. They are equipped with the facilities of 
wireless e-mail and fax. Its potential users are mainly clipboard carrying workers; such 
as, delivery drivers, meter readers, nurses, sales representatives, real estate agents, and 
insurance adjusters. 

THE NETWORK COMPUTER 
With all the interest in Internet, computer developers saw a need for a machine that could 
access the Internet, and send and receive e-mail, but not do much else. Such a machine 
called a network computer (NC) or simply a net computer or net box, would plug into 
a television jack and sit on top of the set like a cable box. It is a nice choice if you are not 
interested in paying for a full-featured privilege of surfing the net and are concerned only 
to the mails. It has a limited hardware; a CPU with a minimal memory and perhaps with 
no storage at all. It hooks up to Internet via phone line. For sending e-mail, some net 
boxes offer the option of clicking letters on the screen. However, a user who wants to 
send anything more than a short note has to purchase a wireless keyboard. 
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CCHHAAPPTTEERR##11  
 
 
 
 

THE COMPUTER  
 

SYSTEM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The physical components of a computer system are called Hardware. A computer is a 
hardware system consisting of a microprocessor and allied chips and circuitry plus input 
devices (keyboard, mouse, disk drive), output devices (monitor, printer, disk drive), and 
any peripheral devices (printer, modem). 
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A computer is a machine that can be programmed to accept data (input), process it into 
useful information (output), and store it (in a secondary storage device) for safekeeping 
or for later use.  
To function, a computer system requires four main aspects of data handling. These are 
input, processing, output, and storage. The hardware responsible for these four areas the 
manner given below: 
Input devices: These are machines used to accept data and commands and supply it to the 
processing unit of the computer for use. 
Processor: It has an electronic circuitry that manipulates input data into the information. 
Output devices: These show people the processed data – information – in understandable 
and usable form. 
Storage media/devices: These mean secondary storage which consists of secondary 
storage devices; such as, disk – hard disk or diskettes that can store data and programs 
outside the computer itself.  
Input/output media/devices: These objects are used to store data or information before or 
after processing. 
These devices can best be understood if we have a look at the way how they behave with 
the computer system, or their way of interaction with the computer’s CPU. The way a 
device interacts with the computer can either be direct or indirect; means it could be 
either online or offline. 

O N L I N E  H A R D W A R E  D E V I C E S  
Any device that is ready for or in communication with computer in a given time is said to 
be online at that time. 

O F F L I N E  H A R D W A R E  D E V I C E S  
If a device is not online, it means that a part of a computer system is off-line and is not 
under the direct control of the CPU. 
 
 
 
 
 
 
 
  

INPUT DEVICES 
An input device converts data and programs that humans can understand into a form the computer 
can process.  

C A T E G O R I E S  O F  I N P U T  D E V I C E S  
Input devices are further categorized into: 

Type Input Device 
 Keyboard 
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Pointing Input Device 
 Mouse 
 Joy stick 
 Trackball 
 Touch screen 

 
Image Input Device 
 Scanner (OCR, OBR, OMR, MICR) 

 
Sound Input Device 
 Voice recognition system 

 
Drawing/Graphics Input Device 
 Light pen 

 
TYPED INPUT DEVICES 

K E Y B O A R D  
Keyboards are the most common main devices through which users input data. The set of keys 
enables you to enter data into a computer. They keys on computer keyboards are often classified 
as follows: 
ALPHANUMERIC KEYS—letters and numbers 
PUNCTUATION KEYS—comma, period, semicolon, etc. 
SPECIAL KEYS—function keys, control keys, arrow keys, caps lock, etc. 
 
There are two plungers under every key on the keyboard. When we press a key on keyboard, this 
plunger pushes down the spring. This causes two electrical contacts to come together and 
electricity flows through them to send a signal. This signal (current) flow from the key to a chip 
in the keyboard called the Keyboard’s microprocessor or micro-controller. 

P R O C E S S I N G  B L O C K  D I A G R A M  
The key processing procedure of the keyboard is given below: 
 

 
 
  
 
 
 
 
POINTING INPUT DEVICES 
M O U S E  
A device that controls the movement of the cursor or pointer on a display screen. A 
mouse is a small object you can roll along a hard and flat surface. As you move the 
mouse, the pointer on the display screen moves in the same direction. Mouse contains at 
least one button and sometimes as many as three which have different functions 
depending on what program is running. 

KEYBOARD 

KEYBOARD 
CONTROLLER / 

MICROPROCESSOR 

RAM / 
KEYBOARD

BUFFER 

CHARACTER 
PROCESSING 

SYSTEM 
SOFTWARE / 
ROM-BIOS 
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U S E S  O F  M O U S E  
A mouse is important for Graphical User Interface (GUI) because you simply point to 
options and objects and click a mouse button. Such applications are often called point-
and-click programs. 
Mouse is also useful for graphic programs that allow you to draw pictures by using the 
mouse like a pen, pencil or paintbrush. 
 
TYPES OF MOUSE 

•  M e c h a n i c a l  
• Opto-Mechanical 
• Optical 
 

J O Y  S T I C K  
A joy stick is a lever that moves in all directions and controls the movement of a pointer 
or some other display symbols. Most joysticks include two buttons called triggers. 
Joysticks are used mostly for computer games. 
 

Difference  between a  Joyst ick and a  Mouse 
A joystick is similar to a mouse, except that with a mouse the cursor stops moving as 
soon as you stop moving the mouse. With a joystick, the pointer continues moving in the 
direction the joystick is pointing. To stop the joystick, you must bring the pointer to its 
upright position. 
The second difference is that it doesn’t uses the mechanical rollers like a mouse does; 
instead, it uses two electrical resistors to measure how much the joystick is used. The 
amount of electricity that flows through the resistors depends on the position of the 
joystick. 
The fire buttons of a joystick works just like a mouse’s button. 
T R A C K B A L L  
A trackball is a mouse lying on its back. To move the pointer, you rotate the ball with 
your thumb, your fingers, or the palm of your hand. There are usually one to three 
buttons next to the ball which you use just like mouse buttons. 
The advantage of trackballs over mouse is that the trackball is stationary so it does not 
require much space to use it. In addition, you can place a trackball on any type of surface 
including your lap. For both these reasons, trackball is a popular pointing device for 
portable computers. 
T O U C H  S C R E E N  
A type of display screen that has a touch-sensitive transparent panel covering the screen. 
Instead of using a pointing device; such as, a mouse or the light pen, you can use your 
finger to point directly to objects on the screen. 
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IMAGE INPUT DEVICE 
S C A N N E R  
Image input devices are capable to capture the images and then convert into digital 
signals.  
Scanners are a kind of image input devices that are capable of entering information 
directly into the computer, so users do not have to key the information. This provides 
faster and more accurate data entry. 
 
TT YY PP EE SS   OO FF   SS CC AA NN NN EE RR SS   
Most important types of scanners are: 

 Optical Scanners 
 Magnetic-ink Character Readers 

Although, touch screen provides a natural interface for computer learner, they are 
unsatisfactory for most applications because the finger is such a relatively large object. It 
is impossible to point accurately to small areas of the screen. In addition, most users find 
touch screens tiring to the arms after long use. 
M A G N E T I C - I N K  C H A R A C T E R  R E A D E R S  ( M I C R )  
MICR is widely used by banks to process large volumes of cheques. Special ink which is 
also called magnetic ink is used to write characters on cheques (or any type of sheet), 
which is to be scanned by an MICR. 
The ink is magnetized during the input process. The MICR reads the magnetized pattern 
of the written characters. To identify the characters, these patterns are compared with 
special pattern stored in the memory. When a cheque is entered into MICR, it passes 
through a magnetic field. The iron oxide particles are magnetized under the magnetic 
field. The read head reads the characters and sends the corresponding data directly to the 
computer for processing. A MICR processes up to 2600 cheques per minute. 
 
 
 
 
 
 
 
DRAWING/GRAPHICS INPUT DEVICES 
 
L I G H T  P E N  
An input device that utilizes a light-sensitive detector to select objects on a display 
screen.  
A light pen is similar to a mouse except that with a light pen you can move the pointer 
and select objects on the screen by directly pointing to the objects with the pen. 
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OUTPUT DEVICES 
 
An output device is used to receive the results produced by the computer. A computer 
presents its results in the form of an output. The output of its operations, performed in a 
prescribed procedure is forwarded to the user by the means of an output device. 
The output produced by computers can be put into two broad categories: Human-
readable output (serving the information needs of people) and Machine-readable output 
(which is used subsequently as input to the computer). 
 
CC HH AA RR TT :  The Under  given chart  shows how we can classify our  output  
f rom computer  in  different  categories:   

 
 

Visual Display Unit (VDU) or Monitors  (Soft Copy) 
A VDU is a standard equipment on almost every computer. The display unit is a  
television-like screen called a monitor. It is the device on which images generated by the 
computer’s video adaptor are displayed. The term monitor refers to a video display and 
its housing. The monitor is attached to the video adaptor by a cable. 

A VDU can be used to display lines of text as well as graphics (images, pictures, 
drawings). When we talk of text output, a typical display consists of 24 / 25 lines, each 
line consisting up to 80 characters. 

 

PIXEL 

It is an abbreviation for picture element. It is the smallest area on a computer screen that 
can be handled individually. A Pixel is the smallest element that can be turned ON or 
OFF in creating letters, numbers or graphics. By brightening or darkening selected pixels, 
an image can be displayed. 
 

CLASSIFICATION OF MONITORS 
There are several ways to classify monitors. The most basic is in terms of color 
capabilities, which separates monitors into three classes: 

MONITORS SPEAKERS

SOFTCOPY

PRINTERS PLOTTERS

HARDCOPY

OUTPUT
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1. Monochrome monitors 
2. Gray-scale monitors 
3. Color monitors 
 

Video Display Adaptors 
Video display adaptor is the hardware required to send output images to monitors via 
cable. It is normally installed on the main board expansion slot or may be found built-in 
in the form of IC over the board. 

• CGA 
• CGA 
• HGC (Hercules Graphics Card) 
• VGA (Video Graphics Array) 

• SVGA (Super Video Graphics Array) 
• XGA (Extended Graphics Array) 

 

Hard Copy Devices  (Printers) 
A device that prints text and illustrations on paper is called Printer. Printer producing 
hard copy means that we are getting permanent copy of output. Hard copy is created, 
when digital electronic signals from the computer are converted into printed material in a 
natural form to make the people easily read and understand the same. 

Printers are classified according to the following characteristics: 

 Quality of type / image 
 Speed 
 Graphics 
 Fonts 
 Noise level 
 Cost of operation 

 

TYPES OF PRINTERS 
There are two basic types to printers: 

1) Impact printers 
2) Non-Impact printers 

IMPACT PRINTERS 
• They are much noisier. 
• They produce output by several methods. The most common is by striking or 

impacting an inked ribbon. 
• Most Impact printers determine speed in “CPS”. 
• They can accept paper in the form of individual sheets, rolls and fanfold. 
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• They are used primarily for text printing. Although, dot matrix printers can create 
simple graphics. 

• The commonly used Impact printers are Daisy wheel, Dot matrix, Drum, Chain 
and Band printers. 

DAISY WHEEL PRINTER  

CHARACTERSTICS 
 It is a popular type of Impact printers. In fact, it was the first type of impact 
printer. 

 They produce fully formed characters. 
 They are used for low volume printing jobs. 
 They print one character at a time so it is called a CHARACTER PRITNER and 
their speed is rated with characters per second (CPS). 

 They are relatively inexpensive. 
 Its print quality is comparable to a typewriter, also called LETTER QUALITY 
(LQ), because it uses a very similar technology.  

 They tend to be the slowest printers. The early printers can print between 2 and 4 
characters per second, now they are capable of printing 30 to 80 CPS. 

 This type of printer contains a plastic or metal wheel (called the daisy wheel 
because it looks like a daisy), which is similar to a ball-head typewriter. 

 The wheel contains raised letters and symbols on each “petal”. 
 The character strikes the inked ribbon, which in turn strikes the paper, making the 
impression of the character on paper. 

DOT MATRIX PRINTERS 

CHARACTERSTICS 
 It is the most common type of low speed impact printer which is in use today. 
 It can print up to 36 to 72 CPS. 
 They are large and noisy printing machines. Due to the noise, they are kept in 
sound dampening boxes. 

 They do not provide a letter quality print out, but its technology was improved to 
a point where it was almost difficult to distinguish between a dot matrix print and 
a typewriter output. This level of quality is known as Near Letter Quality (NLQ). 

 They are the least expensive printers, so still people buy these printers for their 
home use. 

 These printers contain pins in their head. 
 They are available in text mode and graphics mode. 
 Dot matrix printers have a print head that contains one or more rows of pins on it. 
 This turns the wire into an electromagnet, which repels the pin against the ink 
ribbon, making a dot on the paper. 

 It is the arrangement of dots in rows and columns that creates a complete alphabet 
or letter on the paper. 

 In graphics mode, the computer sends signal for every possible dot on the line. 

IMPACT LINE PRINTER 
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      Line printers contain continuous chain of characters placed side by side that prints an 

entire line at a time. 
      Line printers are very fast, but they produce low-quality print. Line printers are fastest 

(up to 3,000 lines per minute). It is used for large volume printing jobs. It is used for 
mini and large computers. The impact type line printers are of the following types: 

 Drum printers 
 Chain printers 
 Band printers 

 

NON-IMPACT PRINTERS 

 
• They use some method other than hammering to print the image on paper. 
• They are much quieter than impact printers. 
• The most popular non-impact printers today utilize electro thermal, thermal-

transfer, ink-jet, laser and array technology. 
• The commonly used non-impact printers are Ink-jet, Laser, and Thermal printers. 

 

A non-impact printer transfers or places the image on paper without physically touching 
the paper. They are much quieter because they do not use hammer. These types of 
printers are Thermal, Ink-jet and Laser printers. Unless the type of paper being used is 
pressure sensitive, Impact printers require some from of ink to create the output. 

 

Ink-jet 
It sprays ink at a sheet of paper. Ink-jet printers produce high-quality text and graphics. 
 
Laser 
It uses the same technology as copy machines. Laser printers produce very high quality 
text and graphics.  
 
 
 
LCD & LED 
These are similar to a laser printer, but uses liquid crystals or light-emitting diodes rather 
than a laser to produce an image on the drum. 
 
Thermal printer 
An inexpensive printer that works by pushing heated pins against heat-sensitive paper. 
Thermal printers are widely used in calculators and fax machines. 
 

Thermal Printer 
The thermal printer is as old as the impact printers. The first thermal printer was  
developed in the 18th century as a novelty device in Europe.  
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They use paper specially coated with heat sensitive chemical. These papers have a special 
heat sensitive coating. The printer was activated using heated metal rods, which were 
brought very close to the paper. When the rods heat a spot on the special paper, it 
becomes dark. A character is printed using a matrix of dots. A print head consists of 5 * 7 
or 7 * 9 matrix of tiny heating elements. Electric current heats the heating elements. 

To print a character, the printing head is moved first to the correct character position. 
Then, the heating elements for the desired character are turned on. After a short time, 
they are turned off. Thereafter, the print head is moved to the next character position. 
Such printers have a speed of about 200 characters per second (cps).  

Ink-jet Printer 
Combining the ease of use like impact printers with graphics capabilities of offset 
printing has made the inkjet printer the most common printer found in homes and 
business today. They come in many shapes and sizes and offer varied capabilities. What 
makes them so popular? Color inkjet printers are the most inexpensive printers available 
and their presentation quality has made them high demand item.  

How the Inkjet Printer Works: 
Instead of using pins to strike a ribbon or to strike the paper, inkjet printer heads fire 
droplets of ink from small nozzles located on its surface directly onto the paper. Its speed 
lies in the range of 40 to 300 cps. The average life of an ink-jet printer print head is about 
10 billion characters.  

The process of printing is very simple. Ink is stored in a reservoir which is connected to 
the print head. It flows from the reservoir through a filter into an area called the pre-
chamber, which acts as a second storage area. From the pre-chamber, the ink flows into 
the firing chamber. The bottom of the firing chamber has a series of holes in it called 
nozzles. Directly above each nozzle, one or more firing nodes (they can be either thermal 
resistors or piezo crystals) provide the impulse that moves the ink through the nozzles. 

The process is simple and by controlling many variables; such as, firing temperature, 
length of firing time, the particular sound waveform and frequency, surface tension of the 
ink, and the diameter of the nozzle opening, the proper size of the droplet of ink can be 
released. 

Laser Printer 
A laser printer works like a photocopy machine. It uses a laser beam to transfer image to 
the paper. Today’s laser printers print 600 dpi (dots per inch) producing extremely high-
quality results.  

Software in the computer tells your printer what to print or images to print and where to 
put them on the page.  
 
Inside the printer, there is a special processor that powers on a tiny precise laser light.  
A spinning wheel sprays the laser beam in a thin line across the print cylinder or drum. 
This drum is charged with static electricity and is also covered with a light sensitive 
material. Everywhere the laser beam hits, it reverses the electric charge of tiny dots 
embedded on the drum surface. When the laser beam finishes a single line, the drum 
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turns very slightly and a new line begins. As the drum rotates, it passes a bin containing a 
black powder called the toner. Since opposite charges attract, the powder sticks to the 
drum where the laser has charged. Finally, the drum passes through a charging roller 
which wipes off the charge, bringing it back to its original state. Now, the printer is ready 
for the next pass. 
 

Difference between Laser Printers and Xerox Machines 
The difference between Xerox machines and Laser printers is that in a Xerox machine the 
image of the original text is formed on a photosensitive drum with a camera lens whereas 
in laser printers scanning laser beams under computer control form the image. The 
computer sends the characters of a page of the text to be printed to the printer’s buffer 
memory. 

Plotters / graphics output device 
A plotter is a very common type of output device that a computer uses to draw precise 
and good quality graphical images on paper, vellum or Mylar (polyester film). It draws 
hard-copy graphics output in the form of maps, bar charts, engineering drawings, and 
even two-or-three dimensional illustrations. Plotters often come with a set of four pens in 
four different colors. Color transparency can also be prepared. Most plotters also offer 
shading features. 

Pen plotters are slow devices. The graphics and drawings produced by pen plotters are 
uniform and precise, and they are of very good quality. They are used for low to medium 
volume job. A pen plotter can take from several seconds (for simple drawings) to several 
minutes (for complex drawings) to produce a drawing. But it takes much less time as 
compared to traditional hand methods of producing drawings. The pen plotters may be 
classified into the following types: 

Drum plotter 
Micro grip plotter 
Flat-bed plotter 
Ink-jet plotter 
 
 

Data Storage and Memory 
Primary Storage 
Primary memory is also called the primary storage, main storage, internal storage, 
main memory or simply memory.  It is sometimes also called read/write memory or 
RWM. It is a better name because calling RAM “random access” implies to some people 
that RAM is not random access, which is not true. RAM is called “random access” 
because earlier read-write memories were sequential and did not allow random access. 

The primary storage (also called the main memory) section is used for four purposes.  
Three of these relate to the data being processed. 
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 Data are fed into our “input storage area”. 
 A “working storage space” is used to hold data being processed. 
 An “output storage area” holds the finished results of the processing operations. 
 A “program storage area” which holds the processing instructions. 

 
Storage Location & Addresses 

The primary storage location of a computer has much small storage area. Each is 
assigned an address, a built-in and unique number that identifies the location; like, 
mailbox. A storage location can hold either data item or an instruction, and its identifying 
number remains the same regardless of its content. Actually, the storage capacity of an 
address is built into the computer over the years. Computer manufacturers have used 
several different design approaches to partition the primary storage into address. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MEMORY 
Any device into which a unit of information can be copied, which will hold this 
information and from which the information can be obtained at a later time. Usually, 
memory is an internal part of the CPU. 

There are two types of memory: 

Read Only Memory (ROM) 
Random Access Memory (RAM) 
 

Read Only Memory (ROM) 
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It is the memory that contains data and programs that can only be read but not altered. 
Data remains in ROM even after the power is turned off. There are two main reasons that 
read-only memory is used for certain functions within the PC. 

Permanence: The values stored in ROM are always there, whether the power is on or not. 
A ROM can be removed from the PC, stored for an indefinite period of time, and then 
replaced, and the data it contains will still be there. For this reason, it is called non-
volatile storage. Due to the same reason, a disk is also non-volatile. However, RAM is 
not non volatile. 
 
ROM is most commonly used to store system-level programs that we want to have 
available in the PC at all times. The most common example is the system BIOS program, 
which is stored in a ROM, called the system BIOS ROM. Having this in a permanent 
ROM means it is available when the power is turned on so that the PC can use it to boot 
up the system. 

While the whole point of a ROM is supposed to be the content that cannot be changed, 
there are several ROM variants that can be changed under certain circumstances. The 
following are the different types of ROM with a description of their relative 
modifiability: 

Programmable ROM (PROM) 
Erasable Programmable ROM (EPROM) 
Electrically Erasable Programmable ROM (EEPROM) 
 

Programmable ROM (PROM) 
This is a type of ROM that can be programmed using special equipment. It can be written 
too, but only once. This is useful for companies that make their own ROM from software 
they write, because when they change their code they can create new PROM without 
requiring expensive equipment.  

 
 
 

Erasable Programmable ROM (EPROM) 
An EPROM is a ROM that can be erased and reprogrammed. A little glass window is 
installed in the top of the ROM package, through which you can actually see the chip that 
holds the memory. Ultraviolet light of a specific frequency can be shinned through this 
window for a specified period of time, which will erase the EPROM and allow it to be 
reprogrammed again. Obviously, this is much more useful than a regular PROM, but it 
does require the erasing light. 

Electrically Erasable Programmable ROM (EEPROM): 
The next level is the EEPROM, which can be erased under software control. This is the 
most flexible type of ROM and is now commonly used for holding BIOS programs. 
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When you hear reference to a “flash BIOS” or doing a BIOS upgrade by “flashing”, this 
refers to reprogramming the BIOS EEPROM with a special software program. 

 

RANDOM ACCESS MEMORY (RAM) 
It is the part of computer that holds data and instruction for processing. Although closely 
associated with the Central Processing Unit (CPU), memory is different from it.  

The CPU cannot process data from an input device or disk directly. The data must first 
come to the memory before your PC can do anything. The Control Unit (CU) moves the 
useful data from storage on the hard or floppy drive into Random Access Memory or 
RAM. On most PCs, RAM is comprised of modular chip sets called SIMMs, short for 
Single In-line Memory Modules. SIMMs are designed to be easily removed or replaced 
in a PC. If you need more RAM, you can simply add more SIMMs. Adding and replacing 
SIMMs is a lot cheaper than changing a whole lot computer. Unlike floppy or hard disks, 
RAM holds electrical charges as tiny electric capacitors. This makes RAM very fast and 
flexible. But it also means that RAM cannot store information without a constant flow of 
electricity (thus it is volatile). Once the PCs power is switched off, the electric charges in 
the RAM disappear, and whatever information stored there is gone forever. That is why, 
it is a good idea to save your work on the disk as often as possible.  

RAM is constructed of microscopic strands etched into the silicon of the memory chip. 
You can think of these electrical strands as pipes to which electricity flows. Some pipes 
represent addresses; while, others carry data. 

 

 

 

 

 

 

TYPES OF RAM 
There are many different types of RAM; including, static RAM (SRAM) and many 
flavors of dynamic RAM (DRAM): 

Static RAM (SRAM) 
It is a board containing memory chips that can be plugged into a computer expansion slot. 
Static RAM is a type of RAM that holds its data without external refresh, for as long as 
power is supplied to the circuit.  

Simplicity: SRAM does not require external refresh circuitry or other work in order for 
them to keep their data intact. 
Speed: SRAM is faster than DRAM. 
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Dynamic RAM (DRAM) 
Dynamic RAM is a type of RAM that only holds its data if it is continuously accessed by 
special logic called a refresh circuit. Many hundreds of times each second, this circuitry 
reads the contents of each memory cell, whether the memory cell is being used at that 
time by the computer or not. Due to the way in which the cells are constructed, the 
reading action itself refreshes the contents of the memory. If this is not done regularly, 
then the DRAM will lose its contents, even if it continues to have power supplied to it. 
This refreshing action is why the memory is called dynamic. 

Synchronous DRAM (SDRAM) 
A new type of DRAM that can run at much higher clock speed than conventional 
memory. SDRAM actually synchronizes itself with the CPU’s bus and is capable of 
running at 100 MHz. This is about three times faster than conventional FPM RAM, and 
about twice as fast as EDO DRAM and BEDO DRAM. SDRAM. SDRAM is replacing 
EDO DRAM in many newer computers. 

SIMM (Single In‐line Memory Module) 
It is a printed circuit board, or card that provides random-access memory (RAM) for a 
computer. SIMMs is usually about 10 cm (4 inch) long by 2 cm (0.8 inch) tall and 
provide from 1 to 16 megabytes of RAM. The integrated circuits that provide RAM are 
mounted only on one side of the SIMM. A row of metal prongs called pins is connected 
to the SIMM along one long side. These pins fit in a socket in the main circuit board or 
motherboard of a computer. SIMMs is measured in bytes rather than bits. SIMMs is 
easier to install than individual memory chips. 

DIMM (Double In‐line Memory Module) 
This too is a printed circuit board that adds random-access memory (RAM) to the 
computer when attached to the main circuit board (the motherboard) of the computer. 
DIMMs are successors to SIMMs. By mounting memory chips on both sides of the 
circuit board and using twice as many contacts as a SIMM, a DIMM can hold as much 
memory as a SIMM in the same amount of space. A SIMM has a 32-bit path to the 
memory chips whereas a DIMM HAS 64-bit path. Because the Pentium processor 
requires a 64-bit path to memory, you need to install SIMMs two at a time. With DIMMs, 
you can install memory one DIMM at a time. 
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NETWORK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is a Network? 
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A Network is made up of several types of computer equipment, which shares the 
resources and the different computers equipment; like, work stations, servers, network 
peripheral (Printer, etc.), the cabling that hooks it together and the software that provides 
networking capability. 
 
A Network is designed to carry data and messages, typically over a cable. It enables a 
group of computers (designed as Servers and Clients) to communicate with each other, 
share services (such as File storage and Printing) and access remote hosts or other 
Networks. 
 
Network Services 
The purpose of a network is to provide shared services. Shared services are computer 
functions used simultaneously by multiple clients anywhere on the network. The network 
resources are divided into two parts: 

• Hardware resources 
• Software/Data resources 

When the client attached to the server, the workstation can access network service, like 
FILE STORAGE means stores files and directories for individual and shared access. 
SECURITY means protect data, applications, and resources from unauthorized use. 
PRINTING means provides the ability for many users to access network printers. 
 
SERVER 
A server is a computer that runs specialized software to provide shared services to clients 
on the network. Each server on your network runs the Network Operating System 
software. Most large networks have dedicated servers that are not used for client’s tasks; 
such as, running a user’s spreadsheet programs. Server provides multi-user access to 
network resources and provide network services to work stations. 
  
Client 
A client is any device / computer that requests services from a server. It might be a 
personal computer, printer or another server. A computer or workstation is the most 
common type of client’s workstation. 
A workstation is a computer on which a user accomplishes most of his or her tasks. It is 
typically a stand-alone computer. The workstation runs it own operating system; such as, 
DOS, Windows 98, UNIX, etc. The workstation can also run applications; such as, Word 
Processor, Spread Sheets and Databases locally from its own hard disk. 
 
Components Of Network  
 
The network components are: 

• Cable / Frequency 
• Network Interface Card 
• Central Server 
• Network Operating System  
• Central Storage 
• Work Stations 
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• Network Devices (switches, Routers, Hubs, etc.) 
 
TYPES OF NETWORKS 
 
There are many types of networks, but three most common types of networks are: 

1) LAN (Local Area Network) 
2) WAN (Wide Area Network) 
3) GAN (Global Area Network) 

 
LOCAL AREA NETWORK 

A Local Area Network is a privately owned communications networks that serves users 
within a confined geographical area, connected by a length of wire or cable, and run by 
special networking software. The range is usually within a kilometer; perhaps, one office 
or two buildings close together. The company that uses it generally owns the LAN. 
 
CHARACTERISTICS 

• The network operates within a building or floor of a building. 
• LANs allow office workers to share software and hardware, and to make 

essentially incompatible units compatible. 
• Local services are usually available. LAN rarely shutdown or restrict 

access to connected workstations. 
• The LAN provides a communication link to outside communications 

systems and it can be connected to other local area networks in different 
locations. 

 
Network Topology or Network Architecture   
Just as there are several different ways to cable a Local Area Network, there are several 
different forms a network can take. We call those different shapes the “ Network 
Topology or Network Architecture.”  
There are many types of network topologies. Some of these are explained below: 

• Bus 
• Star 
• Ring 
• Hybrid 

 
BUS TOPOLOGY 
First major and famous network topology is the BUS topology. Think of bus, depicted in 
as a data highway connecting several LAN workstations. In many such networks, the 
workstations check whether a message is coming down the highway before sending their 
messages. Since all work stations where the bus, all messages pass other workstations on 
the way to their destinations. Each workstation checks the address on the message to see 
if it matches its own address. 
ADVANTAGES 

• This type of networks is simple and easy to understand. 
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• A bus network may be organized as a 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 effect on other computers of 

the network. 
 
DISADVANTAGES 

• Extra circuitry and software are needed to avoid collisions between data. 
• If any error arises in a network, it is not easy to detect. 
• If a connection in the bus is broken, the entire network may stop working. 
 

DIAGRAM 

   
 
 
 
STAR TOPOLOGY 
In a star network topology, each device is connected to a central unit. Any 
communication between one device and another goes though the central unit. The Figure 
given below shows a typical configuration using central server and peripherals. Each 
device is directly connected to the central server, which is the computer containing the 
interface cards and software to mange all data communication in this network. If a user at 
workstation-2 wants to printout a page, workstation-2 sends that request to the central 
server. This central server notifies workstation-2 when that task is completed. 
 
ADVANTAGES 

• New terminals can be added to a network easily. 
• There is no chance of data collisions between messages. 
• If a connection is broken between any communication device and the central 

server, the rest of the devices on the network continue operating. 
• Transmission delays between two terminals or 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. 

 
DISADVANTAGES 

• The network crucially depends on the central server. 
• If the central server fails, the entire network will stop. 
• Star topology is expensive because a separate cable is required for connecting 

each computer with the central server. 
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DIAGRAM 

   
 
RING TOPOLOGY 
In the ring topology, multiple terminal and some peripherals are connected into a ring-
like structure. All communication between terminals follows a clockwise or 
anticlockwise pattern. The message called TOKEN goes from terminal to terminal until 
the designated device is reached. There is no central server. 
 
ADVANTAGES 

• In a Ring network, TOKEN flows 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 computer. 

 
DISADVANTAGES 

• If the Ring is broken, the entire network stops working. 
• It is 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 

networks. 
 

   
HYBRID TOPLOGY 
The Hybrid networks are the combinations of different topologies. The choice of 
topology for installing a computer network depends upon a combination of factors given 
below: 

• Reliability of the entire system 
• Expandability of the system 
• Cost involved 
• Availability of communication lines 
• Delays involved in routing information from one terminal to another. 

 
 
DIAGRAM 
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MODELS OF NETWORK 
There are two types of Models: 

• Client/Server Model 
• Peer-To-Peer Model 

 
Client/Server Model 
A Client/Server model uses one or more computers as servers, and the other computers 
on the network are clients. The server is a high-capacity, high-speed computer with a 
large hard disk capacity. It contains the network operating system, the software required 
to run the network. The server also contains network versions of programs and large data 
files. Clients or all the computers that can access the server send requests to server. Here 
are some common services that Clients request: 

• Storing and retrieving files on the Server’s hard disk. 
• Running programs that are stored on the Server’s hard disk. 
• Printing to a network printer. 

 
The Client/Server model works with any size or topology of LAN and does not tend to 
slow down with heavy use. 
 
PEER-TO-PEER Model 
The word PEER denotes one who is equal in standing with another. A Peer-to-Peer LAN 
is one in which all computers on the network communicate directly with one another 
without relying on a server. Peer-to Peer networks are less expensive than Client/Server 
networks and work effectively for up to 25 computers. Beyond that they slow down 
under heavy use. They are thus appropriate for networking in small groups 
A network can also be a hybrid, combining elements of both Client/Server and Peer-to-
Peer. 
 
 

WIDE AREA NETWORK 
A Wide Area Network is a communication network that covers a wide geographical area; 
such as, a province or a country. These networks allow multiple users to access a variety 
of host’s computers simultaneously through the same physical medium, while separating 
each user’s session so that no user is aware of another on the network. It also enables 
LANs to communicate with each other. 

 
The major characteristics of WANs are: 
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• The network operates beyond the local LAN’s geographical scope. It uses the 
services of carriers provided by communication companies such as PAK net. 

• In a WAN, the transmission mediums use normally public systems such as 
telephone lines, microwaves and satellite links. 

• WANs rarely shutdown. 
• Wide area networks operate at speeds much higher than limit of normal voice-

grade telephone lines. 
 

GLOBAL AREA NETWORK 
Global area network or internet is a collection of networks that communicate with each 
other by using the same standards of communication. The computers that make up these 
networks are of different types. Currently, over one million computers systems with tens 
of millions of users in almost every country in the world make up the Internet. Users 
access the internet by contacting a computer that connects to the Net. 
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Communication or telecommunication is the process of transmitting and receiving data 
across a distance. The data communication is defined as “transfer of data from one point 
to another.” 

The data transferred can be voice, sound, images, video, text or a combination thereof. 
The three basic elements of any communication system are: 

1. Transmitter 

2. Medium 

3. Receiver 

A transmitter (source) creates the message to be transmitted. A medium is one through 
which a message or data is transmitted from on location to another and a receiver is that 
receives the message. 

 
Data communication and standards 

Electronic communication first started in the later part of the nineteenth century with the 
invention of telegraph, telephone and radio. In 1951, the first electronic computer was 
installed. 

Today, several independent groups contribute to the standardization of electronic 
machines and communication. The National Institute of Standards and Technology 
(NIST), formerly the National Bureau of Standards (NBS), a US government research 
laboratory and private organizations; like, the Institute of Electrical and Electronics 
Engineers (IEEE), the American National Standards Institute (ANSI). 

 
Characteristics of Data Communication 

There are several characteristics of data communications; but the basic characteristic are: 

1. Signal type 

2. Transmission mode 

3. Direction of transmission 

1. Signal Type 
Data is transmitted by two types of signals; each requiring different kinds of 
communication technology. These two types of signals are ANALOGUE and DIGITAL. 

Analogue Signals 
Analogue data signals are in the form of continuously varying wave forms that may be 
periodic or non periodic. 

Digital Signals 
A digital signal uses ON/OFF or present/absent electrical pulses in discrete rather than 
continuous wave form. This two state kind  of signal works perfectly in representing the 
two state binary language of 0s and 1s that computers use. 
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2. Transmission Mode 
There are two types of transmission modes: 

1. Asynchronous 

2. Synchronous 

Asynchronous 
In asynchronous transmission mode, data is send one byte at one time. Each byte consists 
of 8 bits. Each byte is preceded by a START bit and a STOP bit. In effect, each byte is 
wrapped in its own electric envelope.  

Asynchronous transmission is inexpensive and widely used in computers. 

Synchronous 
In synchronous mode of transmission, blocks or packets of several bytes are transmitted 
without START or STOP bit at the same time. Header and trailers bits inserted at the 
beginnings and ends of the blocks. It is complex and expensive. This mode of 
transmission is rarely used in micro computers. 

 

3. Direction of Transmission 
There are three types of direction of transmission: 

1. Simplex 

2. Half – Duplex 

3. Full – Duplex 

Simplex 
In simplex transmission, data is transmitted only in one direction. Device is connected to 
such a circuit that either sends only or receives only; like, radio, television transmission. 

Half – Duplex 
In Half Duplex transmission, data communication is done in two ways, but the data 
travels only in one direction at one time; like, a CB radio transmission. When you press 
the transmit button, you can talk but you cannot receive. When you release the transmit 
button, you can receive but you can not transmit. 

Full – Duplex 
In full duplex transmission, data is transmitted in both directions simultaneously. Full 
duplex is faster than half duplex but it is more expensive. 
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Data Communication Speed and Medium 
The data handling capacity of a media is referred to as its bandwidth. Bandwidth is the 
range of frequencies that is available for the transmission of data. Types of bandwidth 
are: 

1) Narrow band 

2) Voice band 

3) Broad band 

Communication media refers to the media through which data transmission from 
transmitter to the receiver takes place. The most common media are: 

1) Twisted pair cable 

2) Coaxial cable 

3) Fiber optic 

4) Micro wave 

5) Satellite 

Twisted pair cable 
Twisted pair cable normally consists of two wires individually insulated in plastic and 
twisted around each other and bound together in another layer of plastic insulation. 

Twisted pair cable is relatively very slow. It does not protect well against electrical 
interferences. 

 

Coaxial cable 
Coaxial cable consists of insulated copper wire wrapped in a wire mesh shield and then 
covered in an external cover. Coaxial cable is best for its protection against noise 
interference. Coaxial cable offers much higher bandwidth and supports transmission 
speed up to 10 Mbps. Coaxial cable is used in locally connected networks. 

 

Fiber optic cable 
The fiber optic is the latest invention in cables. Fiber optic cables are made of glass 
fibers, each thinner than a human hair. It guides light beams for kilometer. Fiber optic 
uses light pulses; each ON pulse represents one bit. An optical fiber consists of an inner 
cylinder of glass called the core. 

The transmission of light through a fiber is based on the phenomena of total internal 
reflection of light. 
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Micro wave transmission 
Micro system transmits voice and data through the atmosphere. Micro waves are the 
electromagnetic waves. These waves are used in communication systems. It is necessary 
for micro waves that transmission is in a “line of sight.” It means that there must be an 
obstructed view between the transmitter and the receiver. Micro waves transmission 
offers speed, cost effectiveness and ease of implementation. 

 

Satellite transmission 
The main limitation of the micro wave communication is that the curvature of earth, 
mountains and other structures often block the “line of sight.” Due to this reason, micro 
wave transmission is replaced by satellite transmission. The basic components of 
satellites are earth stations which send and receive signals and a satellite component 
called transponder. The transponder receives the transmission from an earth station, 
amplifies the signal and retransmits then to another station. The satellites are launched by 
rockets. Pakistani satellite in space are BADAR – I and BADAR – B. 

 

Modem 
 Modem is the communication device. The word MODEM stands for modulator-
demodulator. 

The simplest form of data transmission involve the connection of terminals to a computer 
via a telephone line. However, the problem here is the computer generates data in the 
form of digital signals; whereas, the telephone line used for data communication in 
computer networks are usually meant for carrying analog signals. The technique by 
which a digital signal is converted to its analogue form is known as modulation. The 
reverse process that is the conversion of analogue signal to it digital form is called 
demodulation. The technique of conversion of digital signal to analogue and analogue to 
digital signal is done by a modem. 

 

Types of modem 
Normally, there are two types of modems: 

1) External modem 

2) Internal modem 

External modem 
An external modem is a separate box and it is externally connected to the computer. It 
usually have a separate power supply. There external modem is also sometimes referred 
to as the intelligent modem because of its ability to automated dial, redial and disconnect. 
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Internal modem 
An internal modem is a circuit board which is plugged into one to the slots provided in 
the computer’s mother board. Most new micro computers come with an internal modem 
already installed. The internal modem does not take extra space on your desk and it is 
less expensive than external modem. 

 
Communication Protocols 

The protocol is defined as strict rules and regulations. Communication protocol describes 
how data is transmitted in a computer network. Protocol specify how devices will 
physically connect to a network, how it will be packaged for transmission, how errors 
will be handled and so on. Just as people need an agreed set of rules to communicate 
effectively; similarly,  machines also need a common set of rules o help them get along 
with one another. 

Protocols are found in all types of networks. There are thousands of protocols invented. 
Several groups are working to establish standard protocols for data transmission; like, 
SNA (System Network Architecture), OSI (Open System Interconnection) and so on. The 
most popular protocol in a computer network is TCP/IP. 

 

OSI Model 

One communication standard created by the OSI is called the Open System Inter 
connection model that simulates the communication process using seven layers. Each 
layer has its own sets of protocols. OSI seven layers are: 

1) Application Layer 

2) Presentation layer 

3) Session layer 

4) Transport layer 

5) Network layer 

6) Data link layer 

7) Physical layer 
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Application layer 
The application layer supplies functions for particular applications; such as, file transfer, 
remote access and virtual terminals. The user and the user’s programmes interact with the 
application layer. 

Presentation layer 
The presentation layer supplies transparent communication by making the differences is 
unlike data formats; such as, the ASCII and EBCDIC character codes. 

Session layer 
The session layer controls the dialog between two computers, managing file transfers and 
putting check points into a data stream to allow portion of files to be transmitted as 
needed. 

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. 

Network layer 
The network layer determines how information is routed between computers and within 
and between individual networks. It also handles software interfaces between networks; 
including, networks with different protocols. 

Data link layer 
The data link layer detects and compensates for transmission errors and ensures that 
information sent by high speed transmitters is properly received by slow receivers. 

Physical layers 
The physical layer controls the electrical, mechanical and functional transmissions of bits 
over the data circuits. The physical layer interacts with physical devices. 
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The technological advances in the field of computer have made it one of the most 
powerful process in society today. Computer have brought a revolution of information in 
our daily life; however, revolution at times becomes harmful too.  

Computers are excellent tools for managing large quantities of information.  This 
includes all uses of computers that support the administrative aspects of an organization; 
such as, Airline Reservation Systems, student registration systems, hospital patient billing 
systems and countless others. 

Communication 
We are using telephones in our daily life. When we combine telephone line with 
computers, we become able to send electronic mails automatically, chat online to one 
person or a group, and to talk to people directly by using Pc’s internet and software. 

 

Research And Engineering: 
For decades, scientific research has benefited from the high speed and massive 
compilation capabilities of computers. Engineers and scientist use the computer as a tool 
in experimentation, designing and development. 

 

Education 
Computers can interact with students to enhance the learning process. Relatively 
inexpensive hardware capable of multidimensional communication have made the 
phenomenal growth of the computer as an educational tool in the home, in the classroom 
and in business. 

 

Entertainment  
Personal computers have reinvented the concept of entertainment. Improvements in 
personal computer graphics and speed has allowed sophisticated games to be created, and 
to play games, to see images, to watch movies and to listen the music by using compact 
disks. 

 

Business and E-commerce 
Many companies are using computers to redefine their customer sales persons 
relationship, to place and receive orders, to analysis on pricing and to discuss new 
products and market trends with the customers. Computers are also used in stocks 
markets and brokerage. 

Money 
Computers have revolutionized the way in which we handle money. Computers speed up 
record keeping and allow banks to process the cheques at same day service. Computers 
have also made possible do it your self banking over the mobile phone and remote 
transactions via automatic teller machine (ATMs). Computers also enable us to use the 
transaction by Credit Cards. 
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Reference 
The combination on interactive computer technology and videodisk images can be used 
to present material and to test students comprehension through practice exercises and 
simulations. Hundreds of e-Libraries are there in which millions of e-books, articles, 
magazines and research papers are available for students. 

 

Agriculture 
Computers have penetrated to farms. Farmers now use small computers purchased for 
less than a price of a tractor to help with billing, crop information, cost per acre, etc. 

 

Government 
The largest single user of computers is the federal government;. Departments; like, 
NADRA produces millions of tax documents, voters lists, National Identity cards, etc. 

Computers are used for forecasting weather, for servicing parts and for collecting taxes. 

 
DISADVANTAGES 

Unemployment  
The greater efficiency made possible by computer usage can result in job obsolescence 
and displacements for some workers. In auto manufacturing and supply industries alone, 
it is expected that tens thousands of jobs will be eliminated by robotics during 2000-
2010. 

Security Issues 
The lack of control over data security in a computer system has resulted in the destruction 
of an individuals records in some cases. Clever individuals have no difficulty to gain 
direct access to confidential information through breaking security provisions of online 
computer systems. 

Privacy Issues 

The lack of control over data storage, retrieval and communication has led to abuses of a 
person’s legitimate right to privacy. 

 
 

The Impact of Computers on Organizations 

We have seen that organizations may benefit from computers. Those benefits include the 
following: 
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Better Planning And Decision Making 
Planning is deciding in advance on a future course of action. Planning can be improved 
with the help of information systems that quickly notify managers of problems and 
opportunities. 

Better Control of Resources 
Control is a follow up to the planning. It is the check on performance to see if planned 
goals are being achieved or not. Computer systems can be used to measure actual 
performance levels, compare these levels against planning standards and then carry out 
pre-programmed decisions. 

Greater Efficiency of Operations 
Greater efficiency resulting from computer usages also benefits organizations, through 
which the organization takes appropriate decisions which increase the output of the 
organization. 
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Computer architecture is concerned with the structure and behaviour of the computer as 
seen by the user. It includes the information formats, the instruction set and the 



COMPUTER 
XI 
 

 54

techniques for addressing memory. The architecture design of a computer system is 
concerned with the specification of the various functions and modules; such as, 
processors and memories and structuring them together into a computer system. 

Components of a Digital Computer 
A digital computer can be broadly classified as a collection of four basic units. These are: 

i) Input unit 

ii) Output unit 

iii)  Central Processing Unit 

iv) Memory 

 

Input Unit   Central Processing Unit   Output Unit 

 

 

    Memory Unit 

 

Input Unit 
The input unit provides interface between the users and the machine for inputting data, 
instruction, etc. The data in any form is first digitized, i.e. converted into binary form by 
the input device before being fed to the central processing unit. 

 

Output Unit 
The output unit also provides an interface between the user and the machine. A common 
example is the monitor of a personal computer. The output unit receives the data from the 
central processing unit in the form of binary bits. This is then converted into a desired 
form understandable to the user. 

 

Central Processing Unit 

The central processing unit is the brain of the computer system. It has two principal 
sections: an arithmetic / logic unit and a control unit. It also contains several registers and 
a network of buses connecting various components. The CPU works closely with 
memory unit to carryout processing. 

 

 

 

 

Memory Unit 
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Memory unit is also referred to as main memory, RAM, Primary memory or internal 
storage. 

Programs and data passed into the computer system for processing, once the central 
processing unit stores programs, data, intermediate results and output in memory, it must 
be able to find them again. Thus, each location in memory has an address which is 
defined by sequential numbering. Each location contains a binary number that can be 
interpreted as either an instruction or data. An I/O module transfers data from external 
devices to CPU and memory and vice versa. 

Memory size varies among computer systems from where few millions characters to 
several hundred billions characters, because memory circuitry is relatively expensive, 
computer systems limit its size and use it only for temporary storage.  

 

Addressing Of Memory Locations 
A computer does not only stores a large amount of information in the form of data and 
instructions but also retrieves it for processing. In order to retrieve this information, the 
computer has to keep track of all the information stored in its memory so that it can recall 
the information correctly as and when required. The memory unit may be considered as 
made of small compartments, usually called CELLS or MEMORY LOCATIONS. Each 
of these locations is assigned a particular number called its address. For instance, if a 
computer has a memory of 64Kb words then its memory unit has 64 x 1024 = 65536 
memory locations, each location storing a computer word. These memory locations can 
be addressed. The addresses vary form 0 to 65536 in which the starting address being 
taken as zero. 

The order of memory locations in which data is stored is immaterial for the computer. 
The computer itself knows the addresses of locations containing a particular data or an 
instruction which is done by indexing the contents of each memory location. However, 
instructions are stored in several orders. After executing an instruction, the computer is 
able to pick up the next instruction from the next address till all the instructions are 
executed and the computer comes across the last instruction which tells it to stop. It must 
be noted that each memory location stores a computer word which may be a data item or 
an instruction. 

Computer Registers 
A register is a temporary storage media which holds data as long as it is being 
interpreted. Each register within CPU performs a specific role. The register size and the 
operations that take place in the register reflect the specific function that the register 
performs in the computer, each register serves as a particular purpose. 

Registers also differ from memory in that are not addressed as a memory location would 
be but instead are manipulated directly by the control unit during the execution of 
instructions. 

A register may hold data being processed, an instruction being executed, a memory or I/O 
address to be accessed. It can even hold special binary codes used for some other 
purposes; such as, codes that keep track of the status of the computer or the conditions of 
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calculations that may be used for conditional branch instructions. Following are the 
examples of some important registers: 

General Purpose Registers 
The general purpose registers may be used for temporary storage of data. These registers 
may be combined to form register pairs in order to handle larger size data. General 
purpose registers are also known as Programmable Registers as they may be 
programmed by the user with the help of instructions. 

 

Accumulator (AC) 
This register is generally referred to as register AC. It is used for storing data and for 
doing arithmetic and logic operations. The result of an arithmetic or logical operation is 
automatically stored in this register. 

 

Status Register 
The status register is also called flag register. It holds 1-bit flag to indicate certain 
conditions that arise during arithmetic and logical operations. The important conditions 
shown by status registers are: 

• Carry bit 

• Zero bit 

• Sign bit 

• Parity bit etc 

 

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

 

Memory Address Register (MAR) 

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

 

Instruction Register (IR) 
This is very important register. It holds the actual instruction being executed currently by 
the computer. 

 

 

Program Counter (PC) 
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This is a register which deals with the order for execution of instructions. This acts like a 
pointer which indicates the subsequent memory locations where instruction is stored. 
After one instruction is executed, the program counter gets increased by one to indicate 
the location of the next instruction in the serial order. 

 

Stack Pointer (SP) 
Stack may be defined as a set of memory locations and the stack pointer may be defined 
as the indicators to these memory locations. Stack memory locations are used by a micro-
processor for storing data temporarily for execution of a program. 

 

Sizes of CPU registers 
By the size of the computer register, we mean the number of bits it is able to store. The 
word length and memory capacity of the computer determines the sizes of various 
registers. Accumulator, memory buffer register, instruction register and temporary 
register hold data. These registers should be of 16 bits because each word consists of 16 
bits.  

Memory address register and program counter store addresses of memory words. 
Therefore, memory address register and program counter are of 12 bits each. This is 
because we need to store 4096 addresses and this is possible with a 12 bits register. 

Buses 
It will be interesting to find how a microcomputer locates a particular memory location 
from which it wants to read data or write data in it. This is achieved by means of buses. 
In a microcomputer, the I/O devices and memories are connected to the microprocessor 
by means of wires called buses. 

In simple words, a bus is a communication pathway connecting two or more devices. A 
key characteristics of a bus is that it is a shared transmission medium. Thus, a bus is a 
wire through which electrical signals can be transmitted. There are three types of buses:  

i) Address Bus 

ii) Data Bus 

iii) Control Bus 

i) 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 or writing purposes. An 
address bus is unidirectional, i.e. electric signals are transmitted in one direction 
only from microprocessor to other devices by this bus. 

ii) Data Bus 

The data bus is used to transmit data from the memory to micro-processor and 
vice versa. It may be used to transmit data to other device; such as, output units. 
The data bus is bi-directional because data has to pass from micro-processor to 
memory as well as from memory to the microprocessor. 
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iii) 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. For example, when an output device 
completes the job of printing a character, the control bus communicates this 
information to the micro-processor and the micro-processor may transmit another 
character to the output device for printing or may take some other suitable actions. 

 

Computer Instructions 
An instruction is an order for the computer to perform a certain specified operation. It 
may be an order for computer to read a data from an input unit or write a data item 
through an output unit. 

Before a computer is able to execute an instruction, it must be stored or brought to the 
main memory before execution. The number of bits representing an instruction of data 
item depends upon the word size of the computer. 

 

Components of a Computer Instruction 
A computer instruction in machine language consists of a fixed number of bits stored as 
computer words. If an instruction has n-bits, then these bit positions are divided into two 
or more sections called fields. One field in an instruction has to be an operation code 
field, usually called opcode. It specifies the operation to be performed. 

The opcode may instruct the computer to add two numbers or compare two numbers or it 
may direct the computer to stop the execution of the program. 

The remaining part of the instruction is called Address field. It may be divided into one 
or more parts. Each part containing address of a particular memory location where data 
for the instruction could be found.  

An instruction in machine language consists of two parts: 

i) Operation code (opcode) 

ii) Address 

 

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 performed by 
the computer. An operation code is a part of an instruction stored in a memory 
location in the computer memory. 

 Address 
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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 tells where the data is stored. The data may be stored in a register or in 
a memory location. The data on which the operation to be performed is called an 
operand. A computer instruction contains the following information: 

 Operation to be performed 

 Address or Addresses of memory locations containing the operands.  

 Address of the register or memory locations which is to store the result. 

 

Instructions formats 
An instruction format defines the layout of bits of an instruction in terms of its 
constituent parts. There are various instruction formats depending upon the architecture 
of the computer. The types of commonly used instructions are: 

i) Three – Address Instruction 

ii) Two- Address Instruction 

iii) One- Address Instruction 

iv) Zero- Address Instruction 

 

Three Address Instructions 
A three address instruction consists of the following parts: 

a) Operation code 

b) Address of two operands 

c) Address of memory location where the result is stored 

 

Opcode Address 1 Address 2 Address of 
Destination 

 

 Example 
 Instruction Meaning  ADD, A,B,C (In assembly language) 

Add the numbers stored at the memory locations A and B. Store the result in 
memory location C. 

In three address instruction, the execution of the instruction is very slow because 
the CPU has to access three addresses. 

 

 

Two-Address Instruction 
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An improvement over three address instructions was achieved by using two-
address instructions. A two-address instruction consists of the following parts: 

 

a) Operation code 

b) Address of one the operand 

c) Address of the storage location where the result is to be stored. 

Opcode Address 1 Address 2 

 

In this type of instruction one operand is placed in a specified register and the 
address of the next instruction is obtained from another register called program 
counter (PC). 

One-Address Instruction 
This instruction has address of one operand only. The other operand is store in 
Accumulator. The results of operation are left in the Accumulator itself, from 
where these can be moved to main memory by another instruction. The address of 
the next instruction is obtained from the program counter as is the case with three 
or two address instruction. A one address instruction consists of the following 
information: 

a) Operation code 

b) Address –1 

Opcode Address 1 

 

 Zero Address Instruction 
Finally, the zero –address instructions were developed. These zero address 
instructions are also called stack instruction and consists of opcode only. The 
addresses of operand and destination are implied. The general form a of zero-
address instruction is  

Opcode 

 

Internal Working of CPU 

The central processing unit is the heart of a computer. It is accepts the data and 
instructions for processing and delivers the output to the output unit. The working of 
CPU is too complicated.  

The processing required for a single instruction is called an Instruction cycle. Using the 
simplified two-step description the instruction on cycle is shown in figure: 

 

The two steps are referred to as: 
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1) Fetch cycle 

2) Execute cycle 

Fetch Cycle 
The fetch cycle is that duration of time in which an instruction stored in the memory 
is brought to an appropriate register. All this happens under the commands from 
control units of the CPU. 

The process of bringing an instruction from memory to a register is called a Fetch 
Cycle. 

 

Execute Cycle 
The process of execution of an instruction by the CPU in a specified interval of time 
is called Execute Cycle. The instruction fetched from memory is placed in a register 
where it is decoded and executed by ALU. 

 

Fetching Of An Instruction 
By fetching of an instruction, we mean, transferring an instruction from a memory 
location to the Instruction Register (IR). This instruction register holds an instruction 
temporarily only for the time when the instruction and data are being interpreted.  The 
instruction from a memory location is transferred to Instruction register via another 
register called Memory Buffer Register (MBR). All the instruction and data from 
memory pass through Memory Buffer Register on their way to other register. The other 
registers used in a fetching operations are program counter (PC) and memory address 
register (MAR).  

The registers needed in instruction fetching operations are: 

 Instruction register 

 Memory buffer register 

 Program counter 

 Memory Address register 

 

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 and executed. The operation code is transferred to the control unit. This 
control unit sends opcode to decoder where it decodes. After decoding the opcode, the 
control unit issues commands to various other units such as ALU. The address part of the 
instruction in IR is transferred to decoder which decodes it. This address is transmitted to 
Memory Address Register which transmits it to the main memory. 
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Because computers are found in just about every home and offices now, criminals are 
becoming smarter. They are moving from convenient stores to the internet and 
computers. As our society becomes more and more dependent on the computer and 
information is recognized as a valuable resource, computers and the information stored in 
them become logical targets for theft and misuse. Computer crime is often defined as any 
crime accomplished through knowledge or use of computer technology. Here are some 
computer crimes:  

 

i) Software Piracy 
The word software piracy is defined as the “the illegal copying of software for 
commercial or personal gain.” Software companies have tried many methods to prevent 
piracy with varying degrees of success.  

Millions of computers users have made copies of programs they do not legally own. In 
most cases, copying software is as easy as duplicating a cassette tape or photocopying a 
book. Software pirates gives up the right to receive upgrades and technical support, but 
they gain the use of the program without paying for it. Unfortunately, many people are 
not aware that copying software is the violation of Pakistan’s Criminal Law which 
protects intellectual property. 

 

ii) Theft of Hardware 
Computer hardware, such as microcomputers and printers have always been valuable 
items that individuals could steal. However, the general security offered by centralized 
computer facilities housing mainframes or minicomputers meant that criminals had to be 
fairly ingenious to remove or damage the large and bulky computer equipment. The 
appearance of small, light weight microcomputers and laptops throughout organizations 
greatly simplified this type of theft. Professional criminals can steal a laptop or cellular 
phone from someone’s car. They can also steal shipment of microprocessor chips off a 
loading dock. 

 

iii) Data Transfer Theft 
Thieves can take your personal information by taping into your phone line outside your 
house and run the line directly into their own computer. This can often be done without 
even your knowledge. Some thieves even take this a step further. When you’re done 
using your computer and sign off the network, they simply remain online and continue 
using the system as if it was actually being used by you. 

 

iv) Misuse of Computer Time 
This is one of the most common computer crimes happening all over the country. Public 
and private employees surf the computer or play games and do chatting without proper 
authorization. This kind of behaviour is usually not accepted by supervisors, but there’s 
little way to regulate it. 
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v) Computer Output Theft 
This is probably one of the easiest computer crime today. Thieves steal information from 
your personal or company computer for the sake of finding out secret or personal 
information, They do this by taking computer printouts, mailing lists, customer lists and 
etc. 

vi) Hacking 
The word Hacking is defined as using your computer to “Hack” your way into another.  

In the late 1970’s, time sharing computers at Stanford and Massacuhusetts Institute of 
Technology attracted informal communities of computer fanatics who called themselves 
HACKERS. In those days, a hacker was a person who enjoyed learning the details of 
computer systems and writing clever programs referred to as HACKS. Today’s hackers 
are not so innocent and have criminal intentions, using there skills to break in banks and 
other government places where they can get money, or where they can destroy 
information. They steal passwords and steal information, transfer money to their account 
and do a lot of other criminal activities.  

A growing number of hackers are part of the electronic crime rings that intent on stealing 
credit card numbers and other sensitive information. This kind of theft is difficult to 
detect because the criminals usually leave behind no evidence of their visit. 

 

vii) Computer Viruses 
A computer virus 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 disk, 
over networks, and over remote modem connections. A computer virus is an illegal and 
potentially damaging computer program designed to infect other software by attacking 
itself to any software it contacts. In many cases, virus programs are designed to damage 
computer systems. There are several types of computer viruses, Let’s examine some 
common virus types:  

1. Basic Virus 
A piece of software code that is developed to attack computer and network entities via 
email or internet connection. It quickly replicates itself and gradually attaches to the files, 
programmes or the hard drive. 

2. Trojan Horse 

A Trojan horse refers to illegal instructions covertly placed in the middle of a useful 
program. The program does do something useful but also, via the Trojan horse 
instruction, does something destructive in the background. Some times a Trojan horse is 
disguised as a game or a utility program. As soon as users begin running the “game”, they 
discover that they have loaded another animal entirely. A Trojan horse may erase the data 
on the hard disk or cause other damages. 

3. Worm 
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This type of  virus has the capability to spread itself automatically over he network from 
one computer to the next. During a worm attack, users computers get infected without 
even without opening  the mail attachments or any programme. As an example, in the 
early August of 2003, a worm by the name of blaster infected more than one million 
computers worldwide. Another classic example of a worm virus is I LOVE YOU virus. 

 

4. File Infectors 
Most viruses are file infectors that spread from programme to programme and damage 
the file; such as, EXE or COM files, data and directories. A file infector virus is hidden in 
a floppy disk that can transfer itself to any hard disk. When another floppy disk is 
inserted into the computer, the virus will copy itself or to that floppy. You can see why 
viruses can spread rapidly through an organization. 

 

5. Macro Viruses 
A macro virus infects word processor files; such as, Microsoft word documents. 
Although, it is not as danger as compared to other viruses. They can spread quickly if a 
word file is sent via email. After an initial scare, Microsoft added protection into later 
versions of word. 

 

6. Hoaxes 
This virus came about after friends sent each other emails about a new virus threat. 
Someone decided that they could cause just as much harm by sending out fake warnings 
rather than real viruses. 

 

7. Boot sector virus 
Regarded as one of the most hostile types of virus, a boot sector virus infects the boot 
record of a hard or floppy disk. A boot sector is a special area of a hard disk that stores 
essential files that computer accesses during start up. The virus moves the boot sector 
data towards different parts of the disc or can make the data inaccessible which is stored 
on the disk. When the computer is started, the virus copies itself into the memory where it 
can hide and infect other disks. 

 

8. Mobile phone viruses 
Though, it is rare, mobile phone technology is the latest that has been attacked by the 
viruses. Some people have discovered that it is possible to crash certain types of mobiles 
by sending them a coded text message. A recent case in Spain started via email. When the 
user open the attachment in their PCs, the virus generates a junk text message which is 
sent out to a random phone numbers. 

Preventing Infection 
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Viruses cause a serious threat to computer systems. Thousands of viruses are in 
existence, and more are being written each day. Several good anti virus programmes are 
available. Operating systems often provide virus checking programmes. Virus 
programmes can be set to run automatically whenever a computer is booted. Some virus 
programmes can continually monitor the computer system and provide an alert or even 
lock the system when any unusual activity occurs. Some popular anti virus programmes 
include the following:  

 MCAfee virus scan 

 Dr. Solomon’s anti virus  

 Norton anti virus 

 

Computer Security (Reducing Risks) 
With computer crime on rise, computer security has become an important concern for 
administrators and computers users alike. Computer security refers to protecting 
computers systems and the information they contain against unwanted access, damage, 
damage, modification or destruction. The computer security could implemented by: 

 

Physical Access Restrictions 
One way to reduce the risk of insecurity is to make sure that only authorized personnel 
have access to computer equipment. Organizations use a number of tools and techniques 
to identify authorized personnel. Some security checks can be performed by computers; 
like, PASSWORD, DIGITAL SIGNATURES, FIREWALLS, MAKING BACKUPS, etc. 

 

Password 
A password is a special word, code, or symbol that is required to access a computer 
system. Passwords are the most common tool for restricting access to computer systems. 
Passwords are effective if they are chosen carefully. Most computer users chose 
password that are easy to guess; like, the names of the partners, children or pets. Many 
systems use passwords to restrict users so they can open only files related to their work. 
To prevent unauthorized use of stolen passwords by outsiders, many companies use 
CALL – BACK systems. When a user logs in and types a password, the system hangs up, 
look up to user’s phone number and calls back before allowing access. 

 

Digital Signature 
A relatively new technology is the digital signature. A digital signature is a string of 
characters and numbers that a user signs to an electronic document being sent by his or 
her computer. Special code can be attached to email messages which are unique to each 
specific individual. Digital signatures do not protect messages from being altered like 
hand written signatures. They simply provide one way of verifying the identity of an e 
mailer. They can be combined with a variety of security and encrption features to help 
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protect e mail. Unfortunately, digital signatures are still not very user friendly and do not 
make sense for wide spread use. 

 

Firewalls, Encryption 
A firewall is defined as a system designed to protect a computer network from 
unauthorized access, especially via the internet.  

Encryption is defined as translating data or documents into a code that cannot be read 
without a key. Encryption is the best way to ensure that email is not intercepted and 
tampered between the time it is sent and the time when it is received. However, 
technology is not yet user friendly enough to warrant everyday use. 

 

Making backups 
Even the tightest security system can’t guarantee absolute protection of data. For main 
frames and PC’s alike, the best and most widely used data recovery insurance is a system 
of making regular backups.  For many systems, data and software are baked up 
automatically onto disks or tapes usually at the end of each work day. Most data 
processing shops keep several generations of backups so they can go back several days, 
weeks, years to reconstruct data files. For maximum security, many computer users keep 
copies of sensitive data in several different locations. 

 

Privacy Issues 
Privacy refers to the right to keep personal information from being used for purposes for 
which it was not intended. Most people feel that they should not be monitored without 
consent, they should not have to disclose personal information and that personal 
information should be treated confidentially. The information technology available today 
makes it quite easy to monitor individual behaviors with or without the user’s awareness. 

Many companies have developed computerized productivity & performance evaluation 
approaches that monitor and record how employees use computers to perform their jobs. 
While all of these monitoring systems may be beneficial for the organization, many 
employees being watched or monitored by some system is unfair, unnecessary and in 
some cases unethical. 

The US government may be the largest collector of data on its citizens. About four 
billions records on individuals have been collected by about 100 different agencies. Other 
collectors include state and local governments, plus non-profit organizations of all types 
and sizes. 

 

 

 

Information Privacy 
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Information Privacy concerns those computerized personnel data that can be collected, 
their accuracy and their release. Only those data that are relevant and necessary to a 
decision should be collected. The records that are collected should be accurate and kept 
up to date. Individuals should have the opportunity to inspect any record and have 
inaccurate or misleading information corrected. Confidentially means that people must 
consent to the release of information and that they have the right to know what 
information will be released to third parties. Another threat to privacy comes from the 
junk faxes and junk e-mails. Junk faxes and junk e-mails usually invite the recipient to 
purchase a product or service, to call a sales person or to consider a get rich quick 
scheme. 

 

Software Piracy & Laws 
Software piracy is an unresolved, worldwide problem, costing millions of dollars in lost 
revenue. Software companies have used many different copy protection schemes. The 
most annoying form of copy protection is the use of key disk. The type of copy protection 
requires the user to insert the original disk every time the program is run. It can be quite 
difficult to keep up with disks that are years old. After the invention of CDROM which 
until lately was un-copyable, most software companies stopped placing copy protection 
in their programs. Instead, the companies are trying new methods of disc impression. 

 

Law 
Laws are formal rules of conduct that a sovereign authority; such as, government impose 
on its subjects or citizens. There are very few laws governing computer use. This is 
because the computer is a new innovation and the legal system has had a hard time 
keeping up. Copyright Act of Pakistan, 1992 is now extended to cover computer 
software. It is illegal to make or distribute copies of computer programs without specific 
authorization from the copyright owner. 

United States copyright law allows consumers to place a copy of a program on their 
computer and also make another copy for backup purposes, in case the original disk fails 
or is destroyed. Some software companies use licensing agreements to restrict people 
from making more than one copy of a program. 

 

Penalties 

Pakistan’s copyright law prohibits reproduction of software without permission from the 
owner of the copyrighted computer program. If caught with pirated software, you or your 
company may be prosecuted under the provisions of the copyright laws. The penalties 
under the law include a fine of up to 200000, seizure of products used for illegal copying 
and a prison sentence of up to three years. 
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In the 1960’s, one might have defined operating system as the software that controls the 
hardware. But today, there is a significant trend for functions to migrate from software 
into firmware. 



COMPUTER 
XI 
 

 70

Operating systems are primary resource manager. The main resource they manage is 
computer hardware in the form of processor, storage, I/O devices, communication 
devices, and data. Operating systems perform many functions; such as, implementing the 
user interface, sharing hardware among users, allowing users to share data among 
themselves, and handling network communications. All desktop computers have 
operating systems. The most common are the windows family of operating systems, the 
UNIX family of operating systems and the Macintosh Operating Systems. There are 
hundreds of other operating systems available. At the simplest level, an operating system 
does two things:  

1) It manages the hardware and software resources of the computer system. These 
resources include such things, as the processor, memory, disk space, etc. 

2) It provides a stable, consistent way for applications to deal with the hardware without 
having to know all the details of the hardware. 

 

User Interface 
A user interface is the combination of hardware and software that you see to 
communicate with and control the computer. In other words, we can say that a user 
interface acts as a window between user and hardware to communicate. Thus, a user 
interface provides the means for dialogue b/w you and the computer. 

Hardware and software together form the user interface. Among the hardware devices 
associated with a user interface are the monitor, keyboard and the mouse. The monitor 
displays messages and provides information. You respond by entering data in the form of 
a command or other response using the keyboard or mouse. Among the responses 
available, there are responses that specify with application program to run what document 
to open, when to print and where to store data for future use. The two broadd categories 
of user interface are:  

i) Command line Interface 

ii)  Graphical User Interface (GUI) 

 

i) Command Line Interface 
In a command line interface, the user gives instructions to the computer by typing 
commands, i.e. to enter a command. The user uses the keyboard to type words and 
symbols. Now a days, mostly all operating systems are graphics oriented but they require 
more RAM and other resources to be executed. Microsoft Disk Operating System (DOS) 
is one of the most popular and famous command line interface, and UNIX is another 
which uses command line interface also. 

 

 

ii) Graphical User Interface 
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Graphical user interface or GUI (pronounced ‘gooey’) allows the user to interact with the 
computer using graphics; such as, icons, menus and dialogue boxes. Instead of typing a 
command, selection is achieved by moving a pointer with a mouse and clicking a mouse 
button. 

GUIs are user friendly which means the software can be used easily by individuals with 
limited training. Research studies have indicated that the use of graphics can play an 
important role in aiding users to interact effectively with a computer. 

Examples of operating system that use a GUI include Windows 95 through XP, OS/2 and 
Linux. 

Disadvantages of a GUI over a command line interface are: 

1) They use more RAM and secondary storage capacity. 

2) They require a more powerful processor and a better graphics display. 

3) They are slower when executing a command because much more interpretation takes 
place. 

4) They can be irritating to use for simple tasks because a greater number of operations is 
required. 

WHAT IS WINDOWS? 
Windows is an operating system developed by Microsoft Corporation and it dominates 
the PC-compatible environment. The feature that makes Windows so easy to use is 
graphical user interface (GUI) in which users work in on-screen pictures called icon and 
with menus rather than with keyed-in commands. Clicking icons or menu items activates 
a command or function. 

Windows operating system improved with the time and the subsequent versions are 
called Windows 95, 98, Me & XP.  

 

 

 

 

 

 

 

 

 

 

 

 

Here is a brief description of parts of Windows Operating System: 
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Start Button 
Start button is located on the left side of the taskbar. This button allows you to open the 
programs which are installed on your computer and to access to all the features and 
utilities incorporated in the windows environment.  

The start menu contains three sections. The top section contains command to launch the 
Windows Update Application (Windows Update); the middle section contains commands 
to launch an application work with documents, customize options and search for files or 
help (programs, documents, settings, search, help and run) and the bottom section 
contains the command to log off and shut down Windows. 

The Desktop 
The screen upon which icons, windows and so on are displayed is known as the desktop. 

The windows desktop and the objects on the desktop resemble a work area in an office. 
You may think of the Windows desktop as an electronic version of the top of your desk. 
You can move objects around on the desktop, look at them and then put them aside and 
so on. 

The Taskbar 
The taskbar shows at the button of the screen contains the Start Button, Quick Launch 
Bar, Taskbar Button Area & Status Area. The Start button allows you to launch a 
program, quickly find or open a document. 

The taskbar button area contain buttons to indicate which windows are open on the 
desktop. The status are contains a speaker icon to adjust the computer volume level. The 
status area also displays the current time. The status are on your desktop may contain 
more, fewer or some different icons because the contents of the status area can change. 

 

My Computer Window 
A typical rectangular My computer window is the only open window that is the active 
window. The active window is the window you currently are using or that currently is 
selected. Whenever you click an object that can be opened. The recessed button identifies 
the active window. 

Some of the components of a window are listed below: 

Title Bar 
The horizontal title bar at the top of each window runs the width of the window from left 
to right. The elements of the title bar include the icon, window title, minimize button, 
maximize button/restore button, close button and the title area. 

 

 

 

 

Menu Bar 
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The Menu bar which is the horizontal bar below the title bar of a window contains a list 
of menu names for the My computer windows: (File, Edit, View, Favourite, Tools and 
Help). At the right end of the menu bar is a button containing the windows logo. 

Certain conventions apply to user interaction with any menu, whether a menu bar, a pull 
down menu or a pop out menu. 

 

Standard Buttons Toolbar 
Below the menu bar, eleven buttons are usually displayed on the Standard Button 
Toolbar. The first six buttons allow you to navigate through an open window on the 
desktop (Back, Forward and Up) search for and display files or folders (Search and 
Folders); and display a list of Web sites you previously have visited (History). Three of 
these buttons contain a text label (Back, Search and Folders) that identify the function of 
the button. The last 5 buttons not contain text labels. These buttons allow you to move 
and copy text within a window or b/w windows. 

 

Address Bar 
Below the Standard Buttons toolbar is the address bar. The address bar allows you to 
launch an application, display a document, open another window, and search for 
information on the internet. 

 

Status Bar 
A message at the left on the status bar located at the bottom of the window indicates the 
panel contains five objects. The first four objects are identified by icons called drive 
icons, represent a 3 ½ floppy (A:) drive, GUL-1 (C:) and GUL-2 (D:) are local hard disk 
drives, and a compact disc (E:) drive. The fifth icon is the control panel folder. A folder is 
an object created to contain related documents, applications and other folders. 

 

Scroll Bars 
Depending on the size of a window, the entire document may not be visible. When this 
happens, the window is outfitted with vertical and / or horizontal scroll bars. Each bar 
contains a scroll box and two arrows. Use the mouse or keyboard to move a box up/down 
or left/right on a scroll bar to display other parts of the particular window. 

 

 Icons 
Icons, the graphical representation of a windows element; play a major role in the 
Windows Me GUI. Commonly used icons include application icons, shortcut icons, 
document icons, and disk drive icons. 

 

File Management 
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An important part of a computer’s operating system is the file management system. A file 
may be a document created in Word, Excel or other software, or it may be an executable 
file. The file management part of an operating system has four basic functions: 

1) To allocate space on the storage device to hold each file stored, and to de-allocate 
space when a file is deleted. 

2) To keep track of the allocation units occupied by each file. Files may be split over 
several allocation units, not necessarily contiguous (i.e., together). A file may 
initially occupy one unit of 512 bytes, and then when updated by a user need extra 
space which may have to be found somewhere else on the disk. 

3) To control file access rights and permissions. 

4) To map logical file addresses to physical disk addresses. For example, a physical 
drive may be split into several logical drives, C, D, E, F and G. 

Files containing programs and data are located in many places on your hard disk and 
other secondary storage 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. 

 

Windows Explorer 
When you launch Windows Explorer, the My Computer window displays. The menu bar 
contains the file, edit, view, favorites, tools and help menu names. These menus contain 
commands to organize and work with the drives on the computer and the files and folders 
on those drives. Below the menu bar is the Standard Buttons toolbar and Address bar. 
The recessed folders button displays on the Standard Buttons toolbar and the My 
computer icon and folder name display on the Address bar. 

 

The main window consists of two panes separated by a bar. The left pane of the window 
called the Folder pane is identified by the folders title and contains a hierarchy of folders 
on the computer. The right pane of the window is called the Contents pane that contains 
the contents of the My computer folder. The icons in the right panel may be different on 
your computer. 

 

A typical set of file operations which can be performed using Windows Explorer may be 
summarized as follows: 

1) Displaying the contents of a folder 

2) Creating a New folder 

3) Copying or Moving files and folders 

4) Renaming a file or folder 

5) Deleting a file or folder 

Using the Printer Folder 



COMPUTER 
XI 
 

 75

One of the most basic uses for a computer is to print out documents. Although, as a 
society, we are moving toward the goal of decreasing the amount of paper we generate. 
However, in many cases, you will still find the need to print material from your computer 
to preserve it or share it with other people. Whether you need to print letters, graphs, 
pictures, or other such items, you have to install a printer on your computer and 
understand some of the basics of managing printer used by your computer. 

The printer settings for your computer are stored in the printer folder. 

The printer folder contains icons for adding a printer you intend to on your computer. If 
you have any other devices or software that use a printer driver; such as, a fax modem, an 
icon representing the printer drive for that device also appears in this folder. 
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Word processing package is the software that helps you enter, store, modify, format, copy 
and print text. Word processing packages are by far the most popular type of application 
software, since almost every microcomputer user has at least one word processing 
program. 

Almost everyone, from school students to chief executives in multinational corporations 
must communicate using the written word. Memos, letters, resumes, reports, proposals, 
legal briefs, contracts, term papers, thesis, articles and books can all be produced with a 
word processing package. 

 

Basic Word Processing Functions 
The ultimate purpose of any word processor is the preparation of documents. Different 
types of word processors approach this task in different ways. Some programs are 
relatively simple designed with the novice or occasional user in mind. Other packages are 
powerful systems that provide more features than most people even learn. Perhaps the 
most apparent difference between various word processing packages involves their user 
interfaces. Some primarily use commands, while other rely more on menus. Some use the 
keyboard to perform all operations, while others also employ a mouse. Some are limited 
to text displays, while others utilize graphics to produce various typefaces and 
incorporate figures. 

 

Creating Documents 
Whenever you run a word processing package, you have two choices: either to create a 
new document or work on an existing one. If you do not specify an existing document, 
some word processing packages automatically create to a new document. 

At the top left of the empty text area is the cursor. In some word processing packages, the 
cursor is also known as the insertion point. All word processing packages have a feature 
that makes text entry easy and fast. With this feature called word wrap, when you type a 
word that extends beyond the current right margin, the word is automatically ‘wrapped 
around’ or moved down to the beginning of the next line. This allows you to type 
continuously without having a constant check to see if you are near the end of line. The 
(Enter) key needs only to be pressed to begin a new paragraph or explicitly start a new 
line. 

 

Editing Documents 
Event the best typists make mistakes. In addition, many initially correct documents 
frequently must be updated, altered, or otherwise revised. Most word processing 
packages enable you to view, insert, delete, overwrite, manipulate, replace and proof read 
text, as well as undo mistakenly executed operations. 
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Viewing the Documents 
Most documents are too long to fit entirely on the display screen. Every word processing 
package therefore must provide some mechanism to view different parts of the document. 
One common approach is to use special keystrokes to move within the document. Up 
arrow and down arrow keys can be used to scroll the screen one line at a time, up or 
down. Page up and page down keys can be used to move more rapidly. 

Word processing packages that have a graphics interface and use a mouse also have a 
scroll bar that allows movement within a document. 

 

Inserting Text 
Inserting new material into existing text is a frequently used editing feature. Anything 
from a single character to many pages may be inserted anywhere in a document. When 
the mouse controlled pointer is moved into the text area on the screen, it changes shape 
from a dark arrow to a little I beam. To move the insertion point, relocate the I beam with 
the mouse and click the mouse button. 

 

Deleting Text 
Deleting unwanted text is another common editing procedure. Usually, there are several 
different ways to erase text. The simplest involve the use of the Backspace or Delete 
keys. 

For erasing entire words, lines, sentences and paragraphs, most word processing packages 
have additional operations. 

 

Moving and Copying Text 
It’s often useful to be able to move an existing section of text from one place to another, 
an operation called cut and paste, or to reproduce text in another location, which is 
known as copy and paste. Most word processing packages offer these operations. 

A move operation removes the text from its current location and place it elsewhere in the 
same documents. A copy operation retains the text in its present location and places a 
duplicate elsewhere. 

The clipboard is a temporary storage area available to any Windows application. Selected 
text is cut or copied from a document and placed onto the clipboard from where it can be 
pasted to a new location. 

 

The Find and Replace Feature 
Most word processing packages can quickly scan through a document to find a particular 
word or phrase. This find feature can be very useful if you want to locate a name or topic; 
e.g. within a long document. It’s even more useful if you need to look at every 
occurrence of that word or phrase within the document. 
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Word processing packages generally have a replace feature that can do this automatically. 
It works like the find feature, but it goes one step further by allowing you to specify the 
word or phrase to be substituted for each item found. 

 

Formatting Documents 
Formatting a document basically involves arranging the appearance of the text to be 
printed. There are several different levels of formatting and many features for controlling 
the appearance of text. Although different word processing packages often use different 
terminology, document formatting has three basic levels: character, paragraph and page 
formatting. 

 

i) Character Formatting 
Character formatting allows you to vary the way individual letters or words are presented. 
Many word processing packages let you select various type fonts, styles and sizes, and let 
you mix any combination of these within the same document. A font or typeface is a set 
of letters, numbers, punctuation marks, and other symbols with a consistent appearance. 

 

ii) Paragraph Formatting 
Paragraph formatting allows you to alter the appearance of individual blocks of text. This 
usually involves controlling the alignment, indentation and spacing of a paragraph. All of 
these features may be controlled with keystrokes, commands or menu selections. 

Basic alignment variations are: left, centered, right and justified 

 

iii) Page Formatting 
Page formatting allows you to specify the general organization of an entire page of text. 
This can involve setting the left and right margins as well as any tab stops. The number of 
lines to appear on each page can be specified along with the position and format of page 
number. Many word processing packages let you have the same title (often called running 
head) printed at the top or bottom of every page. 

 

Microsoft Word Art 
Microsoft Word Art is an application within Microsoft office that creates decorative text 
to add interest to a document. You can use WordArt in addition to clip art or in place of 
clip art if the right image is not available. You are limited only by your imagination as 
you can rotate text in any direction, add three dimensional effects, display the text 
vertically down the page, shade it, slant it, arch it, or even print it upside down. 

You can modify the style through various special effects, you can use any true type font 
on your system, and you can change the colour or shading. 
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Graphics 
Now almost all word processing packages also handle graphics. The pictures that can be 
included in documents may come from any one of a number of sources. Some application 
packages; such as, spreadsheet programs produce graphics in the form of charts and 
graphs. Other packages produce maps. 

Word processing packages with graphics ability can incorporate pictures from any of 
these sources into documents. A few word processing packages even give limited 
drawing capabilities themselves. 

 

Tables 
Although tabs can be used to set up rows and columns of information in a document, 
word processors provide features that let you create tables to present information in 
vertical columns and horizontal rows of cells. Cells can contain text of a single paragraph 
or multiple paragraphs  or graphics. The size of a table is limited only by the amount of 
page space that can be devoted to it, and tables can be formatted in dozens of way. Tables 
are typically set up with a header row across the top to describe the contents of each 
column.  

Once you have created a table, you can add further columns or rows or merge several 
cells in the same row to make one cell. 

To embellish your tables, you can use borders, along with font formatting (bold, italic, 
underline, highlight, and so on), paragraph formatting (indents, line spacing, and so on) 
and style formatting. 

 

Mail Merge 
If you 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. The main document contains the main body of text along with 
instructions for merging the data source document. The data source document contains 
the variable information that will be used to “fill in the blanks” of the main document. 

 

Macros 
Many word processing operations are invoked by pressing some combination of keys or 
entering commands. This is especially true for word processing packages that do not use 
pull down menus and a mouse. Some common operations may be done over and over 
again in the same document. Besides repeatedly entering commands, users often find 
themselves retyping the same long word, name, title or phrase. A macro is a timesaving 
feature that lets you abbreviate a sequence of commands or a line of text. A macro is a 
shorthand way to record a series of keystrokes and ‘play’ them back at any time. Long 
commands and text sequences can be assigned to single keystroke combinations. 
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Desktop Publishing 
Several word processing packages can handle desktop publishing. These packages have 
special publishing tools you can use to arrange text and graphics on a page for just about 
any publishing project, from signs to newsletters to books and magazines. For example, 
you can lay text out in multiple columns, add graphics, wrap text around, display 
quotations or graphics, make alternating headers and footers (for facing pages layouts), 
create indexes, cross references and tables of contents. 

Popular Word Processing Packages 
i) Word Star 
WordStar from MicroPro International Corporation is one of the best known ,ost long 
lived microcomputer application packages. Originally introduced in mid (1979), Word 
Star became the most popular program for early 8 bit microcomputers running under the 
CP/M (Control Program for Microcomputer) operating system. 

The most recent version (Release 7) of this venerable package is much faster, much 
easier to use and offers many advanced word processing features. 

 

ii) Word Perfect 
According to sale figures from retail computer stores, Word Perfect, from Word Perfect 
Corporation, remained best selling word processing package till 1997. Since its 
introduction in October 1982, Word Perfect has won the highest praise from both 
reviewers and users alike. A rich set of powerful new features seems to be added with 
every release. The current version of WordPerfect includes many of the advanced word 
processing features. 

 

iii) Microsoft Word 
Microsoft Word is a state of the art word processing packages for both IBM compatible 
and Apple Macintosh Computers. First introduced in April 1983, and its subsequent 
version especially Word 97 and Word 2000 became the program of choice for many 
people with Laser Printers. Word is often used with a graphics display and a mouse. Like 
Word Perfect, its graphics interface along with advanced printing capabilities make Word 
ideal for this purpose. Word works with a wide range of printers. Microsoft Word most 
likely will remain one of the leading word processing packages for a long time to come. 
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Browsing the web 
A web document called a web page is typically made up of text and images like a page in 
a book. But most web pages are not intended to be read sequentially like the pages in a 
book. They are designed to be explored through a maze of cross-referenced links. A 
collection of related pages stored on the same server is called a web site. The main entry 
page to a web site is called the site’s home page. The best way to navigate and view web 
pages is with a web browser - a client program; like, Microsoft Internet Explorer or 
Netscape navigator that allows you to explore the web by clicking on hot links-words or 
pictures that act as buttons, allowing you to explore with mouse clicks. 

The world wide web is like a giant, constantly changing hypermedia document created by 
thousands of unrelated authors and scattered about in computers all over the world. 

Web page has a unique address or uniform resource locator (URL). The address consists 
of two main parts: 

i) The protocol The protocol is usually hypertext transfer protocol, 
abbreviated http. Hypertext is a document that contains 
links to other pages. Http is used for WebPages. Another 
common protocol is file-transfer protocol (FTP). FTP sites 
are usually sites where you can download files. 

ii) The domain name The domain name has two parts: the site identification and 
the type of site. This name must be registered. The type of 
site is usually indicated with a three-letter suffix. 

For instance, here is the address for the website regarding Pakistan: 

 http://www.pakistan.com 
The suffix can tell you the type of site: 

 com  Commercial 

org Noncommercial 

gov  Government 

edu  Educational 

Mil Military  

Net  Network service provider 

 

Downloading a File 
Copying a file from an internet site to your pc is called downloading. You can also 
upload a file by copying the file from your PC to the Internet site. 

When downloading files, keep the following in mind: 

• If you download files from unknown sites, you may be susceptible to computer 
viruses. 
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• Downloading files can be time-consuming. A big file on slow equipment during a 
busy time can literally take hours to be downloaded. 

• Make sure you have sufficient space on the local PC for downloading the file. 

 

Searching the Web 
If you are looking for a specific information resource but you don’t know where in Web 
it is, you may be able to find it using a search tool. Search tools fall into two broad 
categories: directories and search engines. 

i) Directory: A directory (sometimes called an Internet index or a subject tree) is a 
hierarchical catalog of Web sites compiled by researchers. Yahoo! is the best-
known example (see Fig. 10:2). A directory screen presents you with a menu of 
subject choices. When you click on a subject; say, Business & Economy, you 
narrow your search to that subject, and you are presented with a menu of 
subcategories within that; Business to Business Libraries, Classified, Labor and so 
on. 

ii) Search Engine: A search engine like AltaVista or HotBot offers a much more 
complete database of what is on the Web because the database is compiled 
automatically. A search engine uses software agents sometimes called spiders or 
software robots to explore the Web, retrieve information, and add it to the 
database. To find information with the search engine, you type a query using 
keywords, just like you locate information in others type of databases. 

       A search engine can easily produce a list of hundreds of hits- pages that contain 
requested keyword or match a query. Most search engines attempt to list pages in 
order from best to worst. 

 

E-Mail: E-mail stands for electronic mail, and it is one of the major reasons to get 
connected to the Internet. If someone else has an Internet address, you can send that 
person e-mail at any time. That person can then respond at his or her convenience. There 
are no additional charges for e-mail, and your message is sent instantaneously. 

An e-mail address consists of several parts. Here is an example of an e-mail address: 

 Noman@graceland.edu 
The first part (the name) is the username. For individual accounts, you can usually select 
your user name. The @ sign separates the two parts of the name. The second half is the 
domain name and identifies the server that handles your e-mail. The domain name is 
usually at least two parts, separated by a period. The extension can tell you a little bit 
about the server. Here are some common extensions. 

Edu Education 
Org Non-profit, non-commercial, “organization”  

 Com commercial 
 Net Network service provider 
 Gov Government 
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When you send an e-mail message, the message is stored on a server until the recipient 
receives it. This type of server is called a mail server.  
 

Standard for the format of ARPA Internet text messages is one of the oldest and most 
fundamental Internet standards. According to their standards, an e-mail address may 
consist of 63 letters.  

 

SPREADSHEET 
A spreadsheet package is a type of application software that lets you manipulate 
numerical and string data in rows and columns of a table. These tables are called 
spreadsheets or worksheets. Previously, accounting used hand-written worksheets for all 
kinds of documents, including income statements, balance sheet and financial 
projections. Today, they use spreadsheet packages. Even people who are not accountants 
commonly use spreadsheet packages to draw up budgets, monitor investments, and 
balance checkbooks. 

Rows and Columns of Cells 
A worksheet consists of rows and columns of cells. A cell is simply the small box at the 
intersection of a row and column. Each cell in the worksheet is identified by its own 
unique cell address. This is designation that specifies the cell’s exact location within the 
worksheet. A range denotes a series of adjacent cells; e.g. the range A1 to F1 means the 
cells in row 1 from A1 to F1. The range of B2 to B14 the cell in column B, form B2 to 
B14. A block of cell can also designated by a range: C2:D6 refers to cells C3, C4, C5, 
C6, D3, D4, D5 and D6.  

Many popular spreadsheet programs can address more than 200 column and more than 
8000 rows. The actual number of cells that can be used, however, depends on the amount 
of memory installed in the computer. 

Number 
A worksheet cell is a place where you can put a piece of data. Three different types of 
data can be entered into a cell: numbers, labels, and formulas. 

Of course, numbers are quantities. They may be expressed as positive or negative values, 
with or without decimal points, and even in scientific notation, e.g. 10, -22, 1234, 0.5, -
11.23 

Labels 
Imagine it without any row and column headings, it would be virtually meaningless to 
anyone but the person who created it. A label is a heading, title, or other note that helps 
explain the contents of a worksheet. Labels are as essential to a spreadsheet program as 
numbers and formulas. 

Formulas 
A spreadsheet program would be nothing but a primitive way to store data. You need 
formulas to tell the spreadsheet program what to do with your numbers and tables. A 
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formula is an expression that instructs the spreadsheet program to perform calculations or 
other manipulations on numbers, labels and the contents of cells. 

Formulas make spreadsheet programs powerful, flexible, and easy to use. Anyone with a 
basic understanding of arithmetic can learn how to construct all kinds of formulas. 

Functions 
The use of a special kind of operation known as a function. This is a ready-made 
procedure that performs tedious, complex, or often-used computations or other 
manipulations. A function is like a shortcut that allows you to do complex operations 
without specifying the individual steps. The SUM function in the example is the most 
frequently used spreadsheet function. It adds the contents of a given range of cells. The 
SUM function, however, makes adding the contents of 1000 cells as easy as adding the 
contents of two cells. 

Functions are often organized into groups based on the kinds of operations they perform. 
Most spreadsheet packages include the following types of functions: 

i. Mathematical 
ii. Statistical 
iii. Financial 
iv. Text  
v. Data 
vi. Logical 
vii. Trigonometric 
viii. Logarithmic 
 
Mathematical Functions: 
ABS 
INT 
MOD 
RAND 
ROUND 
SORT 
SUM 
 
Statistical Functions 

AVERAGE  
COUNT 
MAX 
MIN 
STD 
VAR 
 
Financial Functions 
FV 
NPV 
PV 
RATE 
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Text Functions 
LENGTH 
MID 
REPT 
 
Date and Time Functions 
DATE  
TIME 
NOW 
 
Logical Functions 
IF 
AND 
 
Trigonometric Functions 
COS 
SIN 
TAN 
PI 
 
Logarithmic Functions 
EXP 
LOG 
 
Macros 
Creating worksheets often involves the repetitive typing of certain entries and commands. 
To help you avoid some of this tedium, many spreadsheet programs let you define and 
use macros. With a micro, you can store a sequence of keystrokes and replay this 
sequence later by pressing a single combination of keys or making a menu selection. 

Macros are one of the most sophisticated features offered by spreadsheet programs. In 
addition to reducing repetitive typing, macros can execute command sequences and 
formulas that are complicated or difficult to remember.  

 

Popular Spreadsheet Programs  
Early in microcomputer history, there were only a few really popular spreadsheet 
packages. The IBM- compatible world was dominated by Lotus 1-2-3, SuperCalc and 
Microsoft Excel are among the most noteworthy. 

Lotus 1-2-3  
With the introduction, Lotus 1-2-3 became almost synonymous with the word 
spreadsheet. Ever since 1-2-3 was introduced in 1982, it has been the spreadsheet 
program against which all others are compared. The three major components give 1-2-3 
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its name. Lotus 1-2-3 is still by for the most popular spreadsheet program for the IBM-  
compatibles. 

 

Microsoft Excel 
Microsoft Excel is a flexible package that has become the top-selling spreadsheet 
program. When Microsoft introduced an IBM-compatible version of Excel in 1987, PC 
Magazine declared it to be “unquestionably the most powerful PC spreadsheet you can 
buy”. It has graphic interface that makes extensive use to pull-down menus, windows, 
and a mouse. Excel also offers data management, but its graphics abilities are more 
advanced and easier to use.   

 

 

 

 

 

 

 

 

 
 


