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WHAT IS A COMPUTER?

The word computer is derived from the word ‘COMPUTE’. It is a machine which can
perform arithmetical operations at higher speed. However, the modern days computer offers
much more than the idea worked behind the invention of computer.

A computer can be defined as an electronic device which processes the information
supplied (inputs) and produces the desired result (output) according to the given instruc-
tion (programs or software).

�������	
�
C � Calculate ; O � Operate ; M � Memorize ; P � Print ; U � Update ; T �
Tabulate ; E � Edit ; R � Response.

Characteristics of a Computer

Computer is the most valuable invention of this century and it has made our life easier and
fast. We should know about the unique characteristics of this under machine.

Following are the main characteristics of a computer:
1. Speed : A computer is a high speed device. It can perform a task in seconds for which

manual man power may require a year or even more.
2. Accuracy : A computer maintains high degree of accuracy provided there is no human

mistake i.e., faulty programming or inaccurate datas.
3. Consistency : A computer can work for hours without lack of concentration, tiredness or

emotional feelings.
4. Versatility : The most wonderful feature of a computer is its versatility. It can change over

to various types of jobs within a very short span of time.
5. Remembrance Power : Human brains are volatile and remember only important informa-

tion which may be lost as the time passes. A computer has permanent storage device
where each and every piece of information can be retained for a long period.

6. Lack of I.Q. : Unlike human beings computer lacks I.Q. power. This is human being only
who decides what a computer has to do. Human intelligence behind the performance of
a computer.

7. No Feelings : Since computer is a machine it is free from emotional and sentimental feelings.



2 Computer Programming and IT

Types of Computers

There used to be two fundamentally different types of computers : analog and digital. (Hy-
brid computers combine elements of both types). In our everyday use, the term “computer”
refers to digital computers, with a typical example being the common personal computer
(PC). Digital computers are essentially simple machines that can understand and manipu-
late only series of elementary symbols : 0’s and 1’s (yes or no, true or false). The real power of
a digital computer lies in the blinding speed with which it can check and manipulate these
symbols, outperforming any human being. In computer lingo a bit (binary digit) is the term
one uses to represent a 0 or a 1. A nibble is a series of four bits, a byte is a series of eight bits
and word is used to represent multiple bytes. The trick is to arrange these series of 0’s and
1’s in such a manner that they represent whatever needs to be symbolized. For example, one
could assign these 0’s and 1’s to represent a special code to instruct the machine what to do
next and with what data. These designated sequences of 0’s and 1’s are called computer
instructions. It is these instructions, when arranged in a structured sequence, i.e., a compu-
ter program, that distinguish the digital computer from a fast calculator. The sequence in
which these instructions are executed can be altered depending on the outcome of the ac-
tions of previous instructions within the machine or input from the outside world. Instruc-
tions arrange and shuffle the bits, nibbles and bytes in such a manner that the computer can
perform complex calculations and then, minutes later, help us with word processing or
enable us to record variables from a monitoring device we use during anethesia.

Today’s computers are of three main types : mainframes, minicomputers and microcom-
puters. They differ in size, speed of operation, amount of data that can be stored and the
number of simultaneous users. Mainframes allow many simultaneous users, handle typi-
cally huge databases and can perform complex mathematical operations. We find them
mainly in industry, research and university computing centers.
Minicomputers can support a smaller number of simultaneous us-
ers, typically 50 to 100. These machines are primarily used by larger
businesses to handle accounting, billing, and inventory records.

The microcomputer is essentially a personal or desktop com-
puter. These desktop PCs, which dwarf the capabilities of the huge
early computers, are used extensively in the home (entertainment,
communication, personal databases and spreadsheets) and in all
types of businesses (word processing, accounting, inventory con-
trol, research).

THE FIVE GENERATIONS OF COMPUTERS

The history of computer development is often referred to in reference to the different genera-
tions or computing devices. Each generation of computer is characterized by a major techno-
logical development that fundamentally changed the way computers operate, resulting in
increasingly smaller, cheaper, more powerful and more efficient and reliable devices. Read
about each generation and the developments that led to the current devices that we use today.

First Generation—1940–1956 : Vacuum Tubes

The first generation computers used vacuum tubes for circuitry and magnetic drums for
memory and were often enormous, taking up entire rooms. They were very expensive to
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operate and in addition to using a great deal of electricity, generated a lot of heat, which was
often the cause of malfunctions. First generation computers relied on machine language to
perform operations and they could only solve one problem at a time. Input was based on
punched cards and paper tape and output was displayed on printouts.

The UNIVAC and ENIAC computers are examples of first-generation computing de-
vices. The UNIVAC was the first commercial computer delivered to a business client, the
U.S. Census Bureau in 1951.

Second Generation—1956–1963 : Transistors

Transistors replaced vacuum tubes and ushered in the second generation of computers. The
transistor was invented in 1947 but did not see widespread use in computers until the late 50s.
The transistor was far superior to the vacuum tube, allowing computers to become smaller,
faster, cheaper, more energy-efficient and more reliable than their first-generation predeces-
sors. Though the transistor still generated a great deal of heat that subjected the computer to
damage, it was a vast improvement over the vacuum tube. Second-generation computers still
relied on punched cards for input and printouts for ouptut.

Second-generation computers moved from cryptic binary machine language to symbolic,
or assembly, languages, which allowed programmers to specify instructions in words. High-
level programming languages were also being developed at this time, such as early versions of
COBOL and FORTRAN. These were also the first computers that stored their instructions in
their memory, which moved from a magnetic drum to magnetic core technology.

The first computers of this generation were developed for the atomic energy industry.

Third Generation—1964–1971 : Integrated Circuits

The development of the integrated circuit was the hallmark of the third generation of com-
puters. Transistors were miniaturized and placed on silicon chips, called semiconductors,
which drastically increased the speed and efficiency of computers.

Instead of punched cards and printouts, users interacted with third generation comput-
ers through keyboards and monitors and interfaced with an operating system, which al-
lowed the device to run many different applications at one time with a central program that
monitored the memory. Computers for the first time became accessible to a mass audience
because they were smaller and cheaper than their predecessors.

Fourth Generation—1971–Present : Microprocessors

The microprocessor brought the fourth generation of computers, as thousands of integrated
circuits were built into a single silicon chip. What in the first generation filled an entire room
could now fit in the palm of the hand. The Intel 4004 chip, developed in 1971, located all the
components of the computer-from the central processing unit and memory to input/output
controls on a single chip.

In 1981 IBM introduced its first computer for the home user and in 1984 Apple introduced
the Macintosh. Microprocessors also moved out of the realm of desktop computers and into
many areas of life as more and more everyday products began to use microprocessors.

As these small computers became more powerful, they could be linked together to form
networks, which eventually led to the development of the Internet. Fourth generation com-
puters also saw the development of GUIs, the mouse and handheld devices.
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Fifth Generation—Present and Beyond : Artificial Intelligence

Fifth generation computing devices, based on artificial intelligence, are still in development,
though there are some applications, such as voice recognition, that are being used today.
The use of parallel processing and superconductors is helping to make artificial intelligence
a reality. Quantum computation and molecular and nanotechnology will radically change
the face of computers in years to come. The goal of fifth-generation computing it to develop
devices that respond to natural language input and are capable of learning and self-organi-
zation.

SUMMARY

1. A computer is normally considered to be a calculating device, which can perform arithmetic
operations at enormous speed. It is also known as a data processor. Since it not only computers
in the usual sense, but also performs other functions with the data.

2. The activity of processing data using a computer is called data processing. Data is the raw
material used as input to data processing and information is the processed data obtained as the
output of data processing.

3. Computers are characterized by their being automatic, speed and accuracy of computing,
diligence, versatility power of remembering and lack of intelligence and feelings.

4. Dr. John Von Neumann introduced the “stored program” concept, which considerably influ-
enced or the development of modern digital computers. Due to this feature, we often refer to
modern digital computers as stored program digital computers.

5. ‘Generation’ in a computer talk is a step in technology. It provides a framework for the growth
of the computer industry. Originally, it was used to distinguish between various hardware
technologies, but now it has been extended to include both hardware and software.

6. Until today, there are five computer generations, namely, first, second, third, fourth and fifth
generations.

REVIEW EXERCISES

1. What is computer? Why is it known as a data processor?
2. List out and explain some of the important characteristics of a computer.
3. List out the various computer generations along with the key characteristics of the computers

of each generation.
4. What are the advantages of transistors over vacuum tubes?
5. Why were first and second generations computers more difficult and costlier to produce com-

mercially then the computers of subsequent generations?
6. Name the secondary storage media popularly used in the computers of first, second, third,

fourth and fifth generations.
7. Name some of the representative computer system of each of the five computer generations.
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A block diagram of the basic computer organization is shown in figure. In this figure, the
solid lines indicate the flow of instruction and data and the dotted lines represent the
control exercised by the control unit. It displays the five major building blocks (functional
units) of a digital computer system. These five units correspond to the five basic operations,
performed by all computer systems. The functions of each of these units are described below.

Input
Unit

Storage
Unit

Output
unit

Control
Unit

Arithmetic
Logic Unit

Central
Processing

Unit

Fig. 2.1

INPUT UNIT

Data and instruction must enter the computer system, before any computation can be per-
formed on the supplied data. The task is performed by the input unit, which links the
external environment with the computer system. Data and instructions enter input units in
forms, which depend upon the particular device used. For example, data are entered from a
keyboard in manner similar to typing and this differs from the way in which data are
entered through a scanner, which is another type of input device. However, regardless of the
form in which they receive their inputs, all input devices must transform the input data into
the binary codes, which the primary memory of a computer is designed to accept. This
transformation is accomplished by units called input interfaces. Input interfaces are de-
signed to match the unique physical or electrical characteristics of input devices, to the
requirements of the computer system.
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In short, the following functions are performed by an input unit :

1. It accepts (or reads) the instructions and data from the outside world.
2. It converts these instructions and data in computer acceptable form.
3. It supplies the converted instructions and data to the computer system for further pro-

cessing.

OUTPUT UNIT

The job of a output unit is just the reverse of that of an input unit. It supplies the information
obtained from data processing, to the outside world. Hence, it links the computer with the
external environment. As computers work with binary code, the results produced are also in
the binary form, hence, before supplying the results to the outside world, they must be
converted to human acceptable (readable) form. The task is accomplished by units called
output interfaces. Output interfaces are designed to match the unique physical or electrical
characteristics of output devices (terminals, printers, etc.), to the requirements of the external
environment.

In short, the following functions are performed by an output unit :

1. It accepts the results produced by the computer, which are in coded form and hence,
cannot be easily understood by us.

2. It converts these coded results to human acceptable (readable) form.
3. It supplies the converted results to the outside world.

STORAGE UNIT

The data and instructions, which are entered into the computer system through input units,
have to be stored inside the computer, before the actual processing starts. Similarly, the
results produced by the computer after processing, must also be kept somewhere inside the
computer system, before being passed on to the output units. Moreover, the intermediate
results produced by the computer, must also be preserved for ongoing processing. The stor-
age unit of a computer system is designed to cater to all these needs. It provides space for
storing data and instructions, space for intermediate results and space for the final results.

In short, the specific functions of the storage unit are to hold (store)

1. The data and informations required for processing (received from input devices).
2. Intermediate results of processing.
3. Final results of processing, before these results are released to an output device.

The storage unit of all computers is comprised of the following two types of storage :

1. Primary storage. The primary storage, also known as main memory, is used to hold
pieces of program instructions and data, intermediate results of processing and
recently produced results of information are represented electronically in the main
memory chip’s circuitry and while it remains in the main memory, the central process-
ing unit can access it directly at a very fast speed. However, the primary storage can
hold information only while the computer system is on. As soon as the computer system
is switched off or reset, the information held in the primary storage disappears.
Moreover, the primary storage normally has limited storage capacity, because it is very
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