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Introduction to Computers

The word “computer” is not only confined to PC’s
but also includes laptops, tablets, smartphones,
Electrocardiogram (ECG) machines, etc. The invention
of computer made human life much easier, faster and
comfortable. Computer is regarded as one of the
greatest achievements made by scientists till now.
Computer, an electronic device, which has made life
easier and comfortable, is today surrounded with
many questions of threats. This chapter gives the basic
introduction of computers and its evolution, classifi-
cation, usages and various components as well as
advantages and disadvantages. The chapter also
makes us familiar how computers being, an integral
part of our day-to-day life and help us in enormous
way to reduce our workload to a large extent.

OVERVIEW OF COMPUTERS
A computer is a device capable of performing

computations and making logical decisions at a
speed of millions, and even billions of times faster
than human beings. Computers are general purpose
information machines that can perform a variety of
tasks on data. Now-a-days computers have made their
presence in every field and they have their significance
almost in every sphere. Everyone in the world now
use a personal computer at their office or in their home
for performing  various tasks such as doing calcula-
tions, getting information, watching movies, formu-
lating documents, organizing meetings, writing, etc.
Smartphone Replacing Computer

Computers of these days are being replaced by
Smartphones they can do many things that our
everyday laptops, gadgets and desktops offer us.
Smartphones are getting more powerful every year,
and increasing numbers of people are now using
them for many of the tasks we used to rely on our PCs
for: Browsing the internet, checking e-mails and
messaging friends and family around the world can
now be done from those useful little rectangles we

carry around in our pockets. Smartphone manufac-
turers have been claiming that their devices can
replace laptops and PCs for a long time, but we’re
now at the stage where it finally seems like the
hardware has caught up with those promises. These
days smartphones are incredibly more influential as
compared to the desktop and laptops we have been
using since years ago.
EVOLUTION OF COMPUTERS

The modern computer took its shape with the
advent of time. It was around 16th century when the
evolution of computer started. The initial computer
faced many changes, obviously for the betterment. It
continuously improved itself in terms of speed,
accuracy, size, and cost to get the shape of the modern
day computer. This long period can be conveniently
divided into the following phases called computer
generations:

First Generation Computers: Vacuum Tubes
(1940-1956): The technology behind the First gene-
ration computers was a fragile glass device, which
was called vacuum tubes. These computers were very
heavy and very large in size. These were not very
reliable and programming on them was a very tedious
task as they used high level programming language
and used no operating system. First generation
computers were used for calculation, storage and
control purpose. They were too bulky and big that they
needed a full room and consume lot of electricity. Main
first generation computers are:

ENIAC: Electronic Numerical Integrator and
Computer, built by J. Presper Eckert and John V.
Mauchly was a general purpose computer. It was very
heavy, large and contained 18,000 vacuum tubes.

EDVAC: Electronic Discrete Variable Automatic
Computer was designed by Von Neumann. It could
store data as well as instruction and thus the speed
was enhanced.

UNIVAC: Universal Automatic Computer were
developed in 1952 by Eckert and Mauchly.

Second Generation Computers: Transistors
(1956-1963): Second generation computers used the
technology of transistors instead of bulky vacuum
tubes. Another feature was the magnetic core storage.
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Transistor is a device composed of semiconductor
material that amplifies a signal or opens or closes a
circuit. Transistors were invented in Bell Labs. Use of
transistors made it possible to perform powerfully and
with due speed. It reduced the size and cost and
thankfully the heat too, which was generated by vacuum
tubes. Central Processing Unit (CPU), memory, progra-
mming language and input and output units were also
came into the force in the second generation.
Programming language was shifted from high level to
assembly language and made programming
comparatively an easy task for programmers.
Languages used for programming in this era were
FORTRAN (1956), ALGOL (1958) and COBOL (1959).

Examples: PDP-8, IBM1400 series, IBM 1620, IBM
7090, CDC 3600, etc.

Third Generation Computers: Integrated
Circuits (1964-1971): During the third generation,
technology envisaged a shift from huge transistors to
integrated circuits, also known as ICs. Here a number
of transistors were placed on silicon chips, called
semi-conductors. The main feature of this era’s
computer was the speed and reliability. ICs were
made of silicon and also called the silicon chips. A
single IC, has many transistors, registers and
capacitors built on a single thin slice of silicon. The
cost size were reduced and memory space and
working efficiency was increased in this generation.
Programming was now done in Higher level language
such as BASIC (Beginners All purpose Symbolic
Instruction Code). Mini computers find their shape in
this era.

Examples: NCR 395, B6500, IBM 360, 370, etc.
Fourth Generation Computers: Micro-proce-

ssors (1971-Present): In 1971 First micro-proce-
ssors were used, large scale of integration LSI
circuits built on a single silicon chip called micro-
processors. The main advantage of this technology
is that a single microprocessor can contain all the
circuits required to perform arithmetic, logic and
control functions on a single chip. The computers
using microchips were called microcomputers. This
generation provided even smaller size of computers
with larger capacities. That is not enough, after that
Very Large Scale Integrated (VLSI) circuits replaced
LSI circuits. 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 and allowed the size
to reduced drastically. Technologies such as multi-
processing, multiprogramming, time-sharing, opera-
ting speed and virtual storage made it more user
friendly and common device. The concept of personal
computer and computer networks came into being in
the fourth generation.

Examples: Apple II, Alter 8800, etc.
Fifth Generation Computers (Till now): The

technology behind the fifth generation computers is
of artificial intelligence. It allows the computers to
behave like humans. It can be seen in programmes
like voice recognit ion, area of medicines and
entertainment. In the field of games playing also it

has shown remarkable performance where computers
are capable of beating human competitors. The
speed is highest, size is the smallest and area of
use has remarkably increased in the fifth generation
computers. Though not hundred per cent artificial
intelligence has been achieved till date but keeping
in view the current developments, it can be said that
this dream will also become a reality very soon.

In order to summarize the features of various
generations of computers it can be said that a
gigantic improvement has been seen as far as the
speed and accuracy of functioning is concerned,
but if we talk about the size, it is being small over
the years. The cost is also diminishing and relia-
bility is of course increasing. The first generation
computers used the technology of vacuum tubes,
which has been replaced by transistors in the
second generation and integrated circuits in the
third. The fourth generation envisaged the use of
microprocessors and now is the era of artificial
intelligence.

Sixth Generation (2020 Onwards): The Sixth
Generation of computers is different from, other
generation computers in terms of size, speed and
tasks that perform. These computers are called
intelligent computers based on artificial intelligence
or artificial brains. Whereas, it uses the semi-
conductors as the raw material to its processors.
Moreover, the sixth generation introduces the voice
recognization which takes dictation and recognizes
the words. By using the voice recognization, you can
search and send the messages quickly and easily.
CLASSIFICATION OF COMPUTERS

Classification of Computers: Today one can see
various types of computers available in the market.
These are available in variety of sizes, weights and
capacities. This variety is available to satisfy variety of
functions. If you are going to purchase a personal
computer you will look for different type and if you want
it to be used in a MNC it will have the different
configuration. Computers can be classified on the
basis of capacity, which means the data processing
capacity.

The performance of the computer relies on: Its
data storage capacity, speed capacity, number of
peripherals, software used by it. The computers can
be classified in many ways. The following classification
is based on size:

1. Microcomputers: Microcomputers, most
commonly known as personal computers, PCs are an
outproduct of the mass production of silicon chips, which
made it easier to produce small and relatively less
expensive machines for personal use. These compu-
ters are usually divided into desktop models and laptop
models. They are limited in what they can do when
compared to the larger models discussed below
because they can only be used by one person at a time,
they are slower and can store less information than the
larger computers, but they are excellent when used in
small businesses, homes and school classrooms.
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These computers are easy to use. They have become
an indispensable part of modern life.

2. Minicomputers: Minicomputers are smaller than
mainframe computers and they are also much less
expensive. They possess most of the features found
on mainframe computers, but on a more limited scale.
They can still have many terminals, and have storage
capacity but not as much as the mainframes. Medium
and small businesses typically use these computers.
Minicomputer lies between the mainframe (Multi-user
system) and microcomputers (Single user system).
The speed and storage capacity is more than
microcomputers.

3. Medium-size Computers: Medium size
computers are better on bases of  speed and
storage as compared to small computers.

4. Large Computers: These are better than the
medium size computers when compared on the basis
of speed and variability. The large computers provide
a variety from single-processing configurations to
nationwide computer based networks involving
general large computers. These computers are able
to perform actions in incredible nanoseconds.

5. Mainframe Computers: Mainframes (often
colloquially referred to as Big Iron) are powerful
computers used mainly by large organizations for critical
applications, typically bulk data processing such as
census, industry and consumer statistics, enterprise
resource planning, and financial transaction processing.
Mainframe computers are very large, often filling an
entire room. They can store enormous of information,
can perform many tasks at the same time, can
communicate with many users at the same time, and
are very expensive. The price of a mainframe computer
frequently runs into the millions of dollars. Mainframe
computers usually have many terminals connected to
them. These terminals look like small computers but
they are only devices used to send and receive
information from the actual computer using wires.
Terminals can be located in the same room with the
mainframe computer, but they can also be in different
rooms, buildings, or cities. Large businesses,
government agencies and universities usually use this
type of computer.

6. Supercomputers: Supercomputers are the
supreme of the computers and are biggest of all the
types. These are used for highly calculation intensive
tasks such as weather forecasting. A supercomputer
is typically used for scientific and engineering
applications that must handle very large databases or
do a great amount of computation (or both). India’s
Center for Development of Advanced Computing (C-
DAC) developed a supercomputer PARAM and its
processing speed is up to 1 trillions instructions per
second.

Examples: IBM Blue Gene/L, IBM Roadrunner, etc.
Classification by Technology: On the basis of

technology, computers can be divided in the following
categories:

Analog Computers: An analog computer is a
mechanical, electrical, or electronic computer that
performs arithmetical operations by using some
variable physical quantity, such as mechanical
movement or voltage, to represent numbers. It can be
used to solve various types of problems. It solves them
in an “analogous” way means in a similar fashion.
Most general purpose analog computers use an active
electrical circuit as the analogous system because it
has no moving parts, a high speed of operation, good
accuracy and a high degree of versatility.

It is used in solving problems in relationship of
changing variable quantities. The analog system is
set up according to initial conditions and then allowed
to change freely. Analog computers are especially well
suited to simulating dynamic systems; such simula-
tions may be conducted in real time or at greatly
accelerated rates, allowing experimentation by
performing many runs with different variables. They
have been widely used in simulating the operation of
aircraft, nuclear power plants, and industrial chemical
processes.

Digital Computers: Digital computer is a
computer that performs calculations and logical
operations with quantities represented as digits,
usually in the binary number system. It is a machine
that specializes in counting. It is an electronic
computer in which the input is discrete rather than
continuous, consisting of combinations of numbers,
letters, and other characters written in an appropriate
programming language and represented internally
in binary notation. Digital computers are famous for
accurate data processing, speed, easy data storage,
high capacity, etc.

Hybrid Computers: Hybrid computers are
computers that are intermediate device which exhibit
features of analog computers and digital computers.
The digital component normally serves as the controller
and provides logical operations, while the analog
component normally serves as a solver of differential
equations. Because of their ease of use and because
of technological breakthroughs in digital computers in
the early 70s, the analog-digital hybrids were replacing
the analog-only systems.
COMPONENTS OF A COMPUTER SYSTEM:
HARDWARE AND SOFTWARE

Every computer is composed of two basic
components: hardware and software. Hardware
includes the physical features, which are every part
that you can either see or touch, for example: monitor,
case, keyboard, mouse and printer.

The part which activates the physical components
is called software. It includes the features that
responsible for directing the work to the hardware.
Software can be divided into other programs and data.

Hardware: Hardware refers to the physical
elements of a computer. This is also sometime called
the machinery or the equipment of the computer.
Examples of hardware in a computer are the keyboard,
the monitor, the mouse and the central processing
unit. However, most of a computer’s hardware cannot
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be seen; in other words, it is not an external element
of the computer, but rather an internal one, surrounded
by the computer ’s casing (tower). A computer’s
hardware is comprised of many different parts, but
perhaps the most important of these is the mother-
board. The motherboard is made up of even more
parts that power and control the computer. In contrast
to software, hardware is a physical entity. Hardware
and software are interconnected, without software,
the hardware of a computer would have no function.
However, without the creation of hardware to perform
tasks directed by software via the central processing
unit, software would be useless. Hardware is limited
to specifically designed tasks that are, taken
independently, very simple. Software implements
algorithms (problem solutions) that al low the
computer to complete much more complex tasks.

Software: Software, commonly known as
programs or apps, consists of all the instructions that
tell the hardware how to perform a task. These
instructions come from a software developer in the
form that will be accepted by the platform (operating
system + CPU) that they are based on. For example,
a program that is designed for the Windows operating
system will only work for that specific operating
system. Compatibility of software will vary as the
design of the software and the operating system differ.
Software that is designed for Windows XP may
experience a compatibility issue when running under
Windows 2000 or NT.

Software is capable of performing many tasks,
as opposed to hardware which can only perform
mechanical tasks that they are designed for. Software
provides the means for accomplishing many different
tasks with the same basic hardware. Practical
computer systems divide software systems into two
major classes:

System Software: Helps run the computer
hardware and computer system itself. System
software includes operating systems, device drivers,
diagnostic tools and more. System software is almost
always pre-installed on your computer.

Application Software: Al lows users to
accomplish one or more tasks. It includes word
processing, web browsing and almost any other task
for which you might instal l  software. (Some
application software is pre-instal led on most
computer systems.)
APPLICATIONS OF COMPUTERS

As has been mentioned earlier computers are
being used now-a-days in almost every industry, some
major applications of computers are elaborated as
under:

1. Education: There are a variety of uses of
computer in education. Teachers are using multi-
media and variety of software to make the instructions
easy and understandable. For example, in order to
teach about aquatic animals, the teacher can use
computers to present a documentary on this topic in
the lab or classroom with sound effects, it will yield
far better results in comparison to traditional lecture

method. Computer aided software are also helping
in teaching skills through simulation and help in
economic use of resources and reduction of danger.
Example: Driving simulation and dissection
simulation software. Language teachers cannot deny
the use of language labs to younger children in
learning accurate pronunciation.

With the advancement in the technology and
Internet, Online Education, e-learning, m-learning are
getting very popular. These provide the learning at the
pace of student and thus provide convenience. Students
are using computers to access, retrieve, manipulate
and transmit information from far off places.

2. Student’s Database: In an educational institute
it becomes very necessary to keep record of each and
every student in order to provide individualized attention.
Computers are being used in this field to make the
function a success. Admissions, withdrawal, fee slip
generation, examination form, etc. are some fields
where computers are being used.

3. Educational Research: Computers play a vital
role in the area of educational research. Educational
research is a tedious process. Gathering information
from far off places, latest updates in styles of citation,
previous researches, suggestions and bibliographic
citations are made easier by computers.

4. Human Resource Management: Use of
computers make it easy and prompt to keep track of all
the employees and manage the human resources of
the industry.

5. Sports: Computer is used to maintain player
records, track scores, create virtual playing field,
support video cameras and simulation learning
software, etc.

6. Banking: Today with the increasing population,
banking customers have increased tremendously. To
cater to the increasing needs of such a huge clientage
it becomes necessary to use computers in banking.
This makes the functioning easier, fast and reliable.

7. Entertainment: Today, in entertainment industry
computers are playing a vital role. In computerized
sound generation, animation and digitalization,
computers are doing wonders.

8. Traffic Light Control: In managing the
functioning of traffic lights which help to manage the
traffic, computers play an important role.

9. Health Care Management and Hospital:
Medical world is also benefiting from the use of
computers. Here it is used to keep record of the patient,
generate reports, bills and for management and
administration.

10. Weather Forecasting: Computers are being
used in forecasting the weather.

11. Ticketing: Be it railways or airways computers
are being used extensively in ticket booking, ticket
generating, etc.

12. Games: Computer generated games are being
popular and are really very interesting. Educational
games are also available which can help in learning
in the playful way.
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