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1.0 Introduction
Perhaps Computer is the most powerful and versatile tool created by

human beings. In today’s scenario, computer plays a major role in almost
every aspect of life and influences our lives in one way or the other. Today,
you can hardly find any area which is not influenced by computer. In this
unit, you will learn about the basic concepts of information, and definition,
types, classification and uses of computers. The information is processed
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based on a set of instructions provided to generate the output. The increas-
ing popularity of the computer has proved that it is a powerful and useful
tool. The size, shape, cost and performance of computers have changed over
the years, but the basic logical structure has not. A user of the computer
can simultaneously play games while a Word document is being printed. You
will learn about the history of computers and the various generations of its
evolution. You will also learn about the classification of computers, such as
PCs, laptops, PDAs, etc., and also get to know about micro, mini, mainframe
and supercomputers.
1.1 Objectives

After going through this unit, you will be able to:
l Discuss the basic concept of information
l Define a computer system
l Explain the history of computers
l Describe the advantages as well as disadvantages of computers
l Understand about the various generations of the computer’s

evolution
l Discuss the significance of discrete components and integrated

circuits
l Explain the classification of computers
l Understand the different applications of computers

1.2 Information Concept and Processing
The word “data” is the plural of datum, which means fact, observation,
assumption or occurrence. More precisely, data are representations of facts
pertaining to people, things, ideas and events. Data are represented by
symbols such as letters of the alphabets, numerals or other special symbols.
Data refers to the basic facts and entities such as names and numbers.
Examples of data are dates, weights, prices, costs, numbers of items sold,
employee names, product names, addresses, tax codes, registration marks,
etc. Data is collected, stored and processed in such a way as to come to
specific conclusions.
Information can be defined as “data that has been transformed into a
meaningful and useful form for specific purposes”. In some cases data may
not require any processing before constituting information. However,
generally, data is not useful unless it is subjected to a process through which
it is manipulated and organised, its contents analyzed and evaluated. Only
then data becomes information. There is no hard and fast rule for
determining when data becomes information. A set of letters and numbers
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may be meaningful to one person, but may have no meaning to another.
Information is identified and defined by its users. For example, when you
purchase something in a departmental store, a number of data items are put
together, such as your name, address articles you bought, the number of
items purchased, the price, the tax and the amount you paid. Separately,
these are all data items but if you put these items together, they represent
information about a business transaction.

Information is that which informs, i.e., an answer to a question, as well
as that from which knowledge and data can be derived (as data represents
values attributed to parameters, and knowledge signifies understanding of
real things or abstract concepts). At its most fundamental, information is any
propagation of cause and effect within a system. Information is conveyed
either as the content of a message or through direct or indirect observation
of something. That which is perceived can be construed as a message in its
own right, and in that sense, information is always conveyed as the content
of a message.

Information can be encoded into various forms for transmission and
interpretation (for example, information may be encoded into signs, and
transmitted via signals). It can also be encrypted for safe storage and
communication. Information resolves uncertainty. Thus, the concept of
information becomes closely related to notions of constraint, communication,
control, data, form, education, knowledge, meaning, understanding, mental
stimuli, pattern, perception, representation and entropy.
Information processing is the act of handling or manipulating data in some
fashion. Regardless of the activities involved in it, processing tries to assign
meaning to data. Thus, the ultimate goal of processing is to transform data
into information. Information processing is the process through which facts
and figures are collected, assigned meaning, communicated to others and
retained for future use. Hence we can define information processing as a
series of actions or operations that converts data into useful information. We
use the term ‘information processing system’ to include the resources that
are used to accomplish the processing of data.
1.2.1Need for Information
Information need is the motivation for the people to think and seek
information, but it is a complex concept that divides researchers. Information
need traditionally denotes the start state for someone seeking information.
This involves all sorts of information seeking (purposive information behaviour)
and the broader still human information behaviour (which also includes non-
purposive information behaviour) (Wilson, 1999).There are two perspectives
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on information need for information search: a computer science perspective
and an information science perspective. Information search system design
is dominated by a computer science perspective where the user’s information
need is to find an answer, the form of which is known by the user beforehand;
the query to the information system is not so much a question as a demand
to obtain this specific form of answer. The user then takes away the answer,
which is the system output.

The computer science perspective comes, in its most basic form, from
an engineering tradition of humans turning on a machine, getting it to work
with an appropriate human command input, then taking away the machine
output. In this perspective, it is easy for the user to formulate the demand
for answer-based information into a query-command to the system
(Nicolaisen, 2009). The information seeking perspective takes the larger and
contrary view, that the user often needs information to fill out a
conceptualization of a problem or idea. The user very much wants this
information. The user from this perspective does not know the answer he/
she is searching for and therefore finds it difficult to formulate a query to
the system. The query, as a formulation of the user’s information need, must
in a certain sense open the door to information flow, which is controlled by,
in general terms, what the user already knows, thinks, and believes, and the
neurological architecture of the reasoning part of the brain. The computer
science perspective conceptualizes the user’s information need as the input
into the information system which produces the answer output. Information
science conceptualizes the user’s information need as a gap in understanding
that opens the door to let in information from the textual environment—an
information system, for example
1.2.2Quality of Information
Information Quality (IQ) is emerging as a key issue for information systems
researchers and practitioners. The information system is often defined as “a
system, whether automated or manual, that comprises people, machines,
and/or methods organized to collect, process, transmit, and disseminate data
that represent user information”. Information system quality aims at the
evaluation of its main components, i.e. system quality, data quality,
information quality as well as model quality and method quality. Ongoing
research encompasses theoretical aspects including quality definition and/
or quality models. These theoretical contributions lead to methods, approaches
and tools for quality measurement and/or improvement. Most approaches
focus on specific environments, such as web site quality, data warehouse
quality, ontologies quality, etc.
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Information Quality (IQ) is a term to describe the quality of the content of
information systems. It is often pragmatically defined as: ‘The fitness for use
of the information provided’. ‘Information quality’ is a measure of the value
which the information provides to the user of that information. ‘Quality’ is
often perceived as subjective and the quality of information can then vary
among users and among uses of the information. Nevertheless, a high degree
of quality increases its objectivity or at least the inter-subjectivity. Accuracy
can be seen as just one element of IQ but, depending upon how it is defined,
can also be seen as encompassing many other dimensions of quality.
The following are the various quality metrics:

• Authority/Verifiability: Authority refers to the expertise or recognized
official status of a source. Consider the reputation of the author and
publisher. When working with legal or government information, consider
whether the source is the official provider of the information. Verifiability
refers to the ability of a reader to verify the validity of the information
irrespective of how authoritative the source is. To verify the facts is part
of the duty of care of the journalistic deontology, as well as, where
possible, to provide the sources of information so that they can be
verified

• Scope of Coverage: Scope of coverage refers to the extent to which a
source explores a topic. Consider time periods, geography or jurisdiction
and coverage of related or narrower topics.

• Composition and Organization: Composition and organization has to
do with the ability of the information source to present its particular
message in a coherent, logically sequential manner.

• Objectivity: Objectivity is the bias or opinion expressed when a writer
interprets or analyses facts. Consider the use of persuasive language,
the source’s presentation of other viewpoints, its reason for providing
the information and advertising.

• Integrity: It includes:
o Adherence to moral and ethical principles and soundness of moral

character.
o The state of being whole, entire, or undiminished.

• Comprehensiveness: It includes:
o Comprehending mentally and having an extensive mental grasp.
o Covering or providing broad protection against loss.

• Validity: Validity of some information has to do with the degree of
obvious truthfulness which the information carries
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• Uniqueness: As much as ‘uniqueness’ of a given piece of information is
intuitive in meaning, it also significantly implies not only the originating
point of the information but also the manner in which it is presented
and thus the perception which it conjures. The essence of any piece of
information we process consists to a large extent of those two elements.

• Timeliness: Timeliness refers to information that is current at the time
of publication.

• Reproducibility: Means that documented methods are capable of being
used on the same data set to achieve a consistent result.

1.2.3Value of Information
The value of information is a very slippery concept as information does not
have any universal value. Its value is related to the person who uses it, when
he uses it and for what he uses it. Any assessment of the value of information
is therefore related to the value of the decision-making supported by such
information.
For example consider two persons lost in the Sahara desert. One person has
an adequate supply of drinking water (more than he could desire) and another
has exhausted his supply. If one were to approach these two individuals with
information about a drinking water well in the surrounding, such information
will obviously have greater value for the one who has exhausted his water
supply. For the one who is thirsty, this information is the most valuable piece
of information for him at that point of time as it will determine if he will
survive. If by chance the information reaches this thirsty person late and he
dies of thirst, then the value of the same information becomes zero. So we
can see that the same information can have different value for different people
at different points in time. Hence, it will be fair to conclude that value of
information is relative. There is no absolute value of information.  However,
the normal mathematical and economical explanation of value of information
suggests that if an event occurs whose
1.3 What is a Computer ?
A computer may be defined as a device that can operate upon information
or data. Computers have undergone great transformation over the past
decade; however, the basic logical structure remains the same. A computer
primarily constitutes of three integral components, viz. input devices, Central
Processing Unit (CPU) and output devices. The CPU constitutes of the main
memory, the arithmetic logic unit and the control unit.

Apart from these three basic components, computers have secondary
storage devices known as auxiliary storage or backing storage that store data
and instructions on a long-term basis.
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The following are the primary functions of a computer:
• Inputting: The process in which the user puts in a set of commands

to process data into the computer system.
• Storing: The process of recording data and information so that it

can be retrieved for use, whenever required.
• Processing: This process implies performing arithmetic or logical

operations on data to convert them into useful information.
Arithmetic operations include addition, subtraction, multiplication
and division, and logical operations include comparisons, such as
equal to, less than and greater than, etc.

• Outputting: This is the process of providing results to the user.
These can be in the form of visual display and/or printed reports.

• Controlling: This refers to directing the sequence and the manner
in which all the previous functions are carried out.

A detailed description of the components that perform these tasks is as
follows.

1.  Input  Unit
Programs and data are required to be present in a computer system before
any operation can be performed. A program denotes the set of instructions
which the computer has to carry out and data is the information on which
these instructions are to operate. If the task is to rearrange a list of telephone
subscribers in alphabetical order, the sequence of instructions that will guide
the computer through this operation is the program, while the list of names
to be sorted is the data.

The Input Unit is responsible for transferring data and instructions from
the external environment into the computer system. Instructions and data
enter the input unit through the particular input device used (keyboard,
scanner, card reader, etc.)
These instructions and data are then converted into binary codes (computer-
acceptable form) and sent to the computer system for further processing.
2. Central Processing Unit
The central processing unit is known as the brain of the computer. It is a
blend of the control unit, the ALU and the primary memory that are described
as follows:
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• Main Memory (Primary Storage): The main memory or the primary
storage of the computer system is responsible for storing all the
instructions and data. The data is then transferred to the Arithmetic
Logical Unit (ALU) for processing. After this, the final output is again
stored back in the primary storage, until it is further sent to the output
device.
The primary storage also temporarily stores any intermediate result
generated by the ALU. So data and instructions move frequently
between the ALU and the primary storage before the processing is
complete. It should be noted that no processing occurs within the
primary storage.

• Arithmetic Logic Unit: In addition to the basic four arithmetic
operations, viz. addition, subtraction, multiplication and division, the
ALU also performs logic comparison operations including equal to, lesser
than or greater than.

• Control Unit: The function of the control unit is to ensure that according
to the stored instructions, the right operation is done on the right data
at the right time. The control unit receives instructions and commands
from the programs in the primary memory, processes them and ensures
that the commands are executed in the desired order by all the other
units of the computer system. In effect, the control unit is comparable
to the central nervous system of the human body.

3. Output  Unit
Computers understand, process data and return the output in a binary form.
The basic function of the output unit is to convert these results into a human-
readable form before providing the output through various output devices,
such as terminals and printers.
Secondary Storage
The storage capacity of the primary memory of the computer is limited. Often,
it is necessary to store large amounts of data. So, additional memory, called
secondary storage or auxiliary memory, is used in most computer systems.

Secondary storage is storage other than the primary storage. These are
peripheral devices connected to and controlled by the computer to allow
permanent storage of data and programs. Usually, hardware devices like
magnetic tapes and magnetic disks fall in this category.
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Block Diagram of Computer
1.3.1Characteristics of Computers
The major characteristics of computers are the following:

• Speed: A powerful computer is capable of executing about 3 million
calculations per second.

• Accuracy: A computer’s accuracy is consistently high; if there are errors,
they are due to errors in instructions given by the programmer.

• Reliability: The output generated by the computer is very reliable as
long as the data is reliable.

• Memory/Storage Capacity: The computer can store large volumes of
data and makes the retrieval of data an easy task.

• Versatility: The computer can accomplish many different things. It can
accept information through various input-output devices, perform
arithmetic and logic operations, generate a variety of outputs in a variety
of forms, etc.

• Automation: Once the instructions are fed into computer it works
automatically without any human intervention.

• Diligence: A computer will never fail to perform its task due to distraction
or laziness.

• Convenience: Computers are usually easy to access, and allow people
to find information easily that without a computer would be very difficult.
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• Flexibility: Computers can be used for entertainment, for business, by
people who hold different ideals or who have varied goals. Almost anyone
can use a computer, and computers can be used to assist with almost
any goal.

1.3.2Advantages and Disadvantages of Computers
The increasing popularity of the computer has proved that it is a powerful
and useful tool. Its usefulness is due to its following features:

• Speed: Computers are very fast. They can process millions of instructions
every second. The speed is related to the amount of data it processes
and the time it takes to complete the processing task.

• Storage: Computers can store vast amounts of information in the form
of files, which can be recalled at any time. These files help in easy and
speedy retrieval of information. This type of storage is known as
electronic storage system.

• Accuracy: In addition to being fast, computers are also accurate. The
degree of accuracy for a particular computer depends upon its design.
Most errors in computers are not of a technical nature and are human.
Usually, programmers are responsible for these errors.

• Diligence: Computers can perform any complicated task accurately
without making any error. Computers do not suffer from carelessness,
boredom or tiredness. Moreover, their efficiency does not decrease with
age.

• Versatility: Computers perform various tasks depending upon the
instructions given to them and their hardware characteristics. They are
capable of performing any task, provided the task is reduced to a series
of logical steps. A computer can be used to prepare a Word document
and in between called to search for another document that is stored in
its memory. It can perform both tasks simultaneously.

• No IQ: Computers do not have their own intelligence and their IQ
(Intelligence Quotient) is zero. Hence, the user can and has to decide
what tasks a computer should perform.

• No Feelings: Computers have no feelings because they are machines.
They cannot make judgements as they process on the basis of a set of
instructions, called programs, provided by the users.

Though computers can do better than human beings in terms of accuracy,
speed and memory, there are certain disadvantages of computer systems as
they depend on human beings for their operations and functions. The
following are some of the disadvantages of computers:

• They depend on human beings who program them for efficient, accurate
and fast functioning.
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• Computers do not have their own intelligence and thus, cannot think
intelligently or work independently like human beings.

• They follow instructions given by programs or by users.
• They can neither take decisions nor can correct wrong instructions.
• Programmers or users maintain and update them.
• As with many other modern appliances, computers also need electric

power to run.
CHECK YOUR PROGRESS

1.Discuss important parts of a computer system?
2.Give three advantages of using computers.
3.Discuss the Characteristics of Computers.

1.4 History of Computers
The first mechanical adding machine was invented by Blaise Pascal in 1642.
Later, in 1671, Baron Gottfried Wilhelm von Leibniz of Germany invented
the first calculator. Around this time, Herman Hollerith developed the concept
of punched cards, which were extensively used as an input medium in
mechanical adding machines.

Charles Babbage, a 19th century professor at Cambridge University, is
considered the father of the modern digital computer. During this period,
mathematical and statistical tables were prepared by a group of clerks.
However, utmost care and precaution could not eliminate human errors.

In 1842, Babbage came up with a new idea of the Analytical Engine,
which was meant to be completely automatic. This machine was capable of
performing basic arithmetic functions. However, these machines were difficult
to manufacture because the precision required to manufacture them was not
available at that time.
The following is a brief description of the various generations of computers.

• Mark I Computer (1937–44): This was the first fully automatic
calculating machine designed by Howard A. Aiken, the design of which
was based on the technique of punching card machinery. In this
technique, both mechanical and electronic components were used.

• Atanasoff-Berry Computer (1939–42): This computer was developed by
Dr John Atanasoff to solve certain mathematical equations. It used forty-
five vacuum tubes for internal logic and capacitors for storage.

• ENIAC (1943–46): The Electronic Numerical Integrator and Computer
(ENIAC) was the first electronic computer developed for military
requirements and was used for many years to solve ballistic problems.

• EDVAC (1946–52): One of the drawbacks of ENIAC was that its
programs were wired on boards, which made it difficult to change them.
To overcome the drawbacks of ENIAC, the Electronic Discrete Variable
Automatic Computer (EDVAC) was designed. The basic idea behind this
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concept was that sequences of instructions could be stored in the
memory of the computer for automatically directing the flow of
operations.

• EDSAC (1947–49): Professor Maurice Wilkes developed the Electronic
Delay Storage Automatic Calculator (EDSAC), by which addition and
multiplication operations could be accomplished.

• UNIVAC I (1951): The Universal Automatic Computer (UNIVAC) was the
first digital computer to be installed in the Census Bureau in 1951 and
was used continuously for 10 years. In 1952, International Business
Machines (IBM) introduced the 701 commercial computers. These
computers could be used for scientific and business purposes.

CHECK YOUR PROGRESS
4. When and by whom was the first mechanical adding machine

invented ?
5. Explain Central Processing Unit (CPU).

1.5 Generation of Computer
The history of computer development can be divided into different phases
which are often referred to as generations of computing devices. ‘Generation’
in computer terminology is a ‘step’ in technology. Each generation of
computers is characterized by a major technological development that
fundamentally changes the way computers operate, resulting in increasingly
smaller, cheaper, more powerful, efficient and reliable devices with decreasing
energy consumption and lesser generation of heat.

Originally, the term ‘generation’ was used to distinguish between
varying hardware technologies, but nowadays, it includes both hardware and
software.

The following are the characteristics of each generation of computers:
1.  First-Generation (1940–1956): Vacuum Tubes
The first computers used vacuum tubes in their electronic circuits and
magnetic drums for memory. A vacuum tube was a delicate glass device that
used filaments as a source of electrons and could control and amplify
electronic signals. Figure 1.1 displays a vacuum tube.

Fig. 1.1  A Vacuum Tube
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These computers could perform computations in milliseconds but were
enormous in size, occupying almost an entire room. They were very expensive
to operate and in addition to using a great deal of electricity, generated a lot
of heat resulting in malfunctioning.

First-generation computers relied on machine language (binary-coded
programs) to perform operations and could solve only one problem at a time.
Input was based on punch cards and paper tape, and output was displayed
on printouts.

Early computers like ENIAC, EDVAC, UNIVAC I  can be classified as first-
generation computers.
2.  Second-Generation (1956–1963): Transistors
Transistors developed in 1947 replaced vacuum tubes in the second-
generation computers. The transistor was far superior compared to vacuum
tube, making computers smaller, faster, cheaper, more energy-efficient and
more reliable than their first-generation predecessors. Although transistors
also generated a great deal of heat that could damage the computer, it was
a great improvement over the vacuum tube. Second-generation computers
still relied on punched cards for input and printouts for output.

The cryptic binary machine language was followed by the symbolic or
assembly language that allowed programmers to specify instructions in words.
High-level programming languages like COBOL and FORTRAN were also
being developed at this time.

These were also the first computers that stored their instructions in the
memory, which advanced from magnetic drum to magnetic core technology.
The first computers of this generation were specifically developed for the
atomic energy industry.
3.  Third-Generation  (1964–1971):  Integrated  Circuits

Transistors were clearly an improvement over the vacuum tube but still
generated a lot of heat resulting in computer damage.

Fig. 1.2  An IC Chip
The development of integrated circuit (refer Figure 1.2) by Jack Kilby

in 1958, an engineer with Texas Instruments, was the greatest achievement
of the third-generation of computers.
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Instead of punched cards and printouts, users interacted with third-
generation computers through devices like keyboards and monitors. They also
interfaced with an operating system that allowed the device to run many
different applications at one time with a central program that monitored the
memory.

Now, the computers became accessible to the masses because they were
substantially smaller and cheaper than their predecessors.
4.  Fourth-Generation (1971–Present): Microprocessors
Large Scale Integration (LSI) were developed which could fit hundreds of
components onto a single chip. By 1980s, Very Large Scale Integration (VLSI)
squeezed thousands of components onto a single chip. Ultra Large Scale
Integration (ULSI) increased that number to millions.

The ability to fit so much processing capability in an area so small,
helped to reduce the size and price of the computers. It also increased its
power, efficiency and reliability.

Initially, the IC technology was used only for constructing the processor,
but it was soon discovered that the same technology could also be used for
the construction of memory. The first memory chip was constructed in 1970
and could hold 256 bits. Figure 1.2 displays an IC chip.

As more and more components were fabricated on a single chip, fewer
and fewer chips were needed to construct the processor. The Intel 4004 chip,
developed in 1971, located all the components of the computer—from Central
Processing Unit and Memory to Input/output controls—on a single chip. This
was the first microprocessor. Figure 1.3 displays the intel Pentium
microprocessor chip.

Fig. 1.3  The Intel Pentium Microprocessor Chip
IBM introduced its first computer in 1981 for the home users, and in

1984 Apple introduced the Macintosh. Microprocessors also advanced from
the realm of desktop computers to advanced technologies and many areas
of life as more, and more everyday devices began to use microprocessors.

As computers increased in computing power, it was possible to connect
them together to form networks, which eventually led to the development of
the Internet. Fourth-generation computers also marked the development of
GUIs, the mouse and various handheld devices.
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5.  Fifth-Generation  (Present  and  Beyond):  Artificial  Intelligence
The fifth-generation computers are being developed using the technology of
artificial intelligence; for instance, voice recognition systems. Parallel
processing and supercomputers have lead to the further development of
artificial intelligence. In the future, quantum computation and molecular
technology will tremendously transform computers. The fifth-generation aims
at creating devices that respond to input in natural language and are capable
of learning, and self organization.

Table 1.1 provides a list of various computer generations.
Table 1.1  Generation of Computers

Generation Time Hardware Software Features Examples
I 1942- Vacuum Tubes Machine High-speed electronic switching ENIAC,

1955 Language device; memory type was EDVAC,
(Binary electromagnetic; bulky in size; EDSAC,
Language) generated a large amount of heat; UNIVAC I

frequent technical faults; required
constant maintenance; used for
scientific purposes; air-conditioning
Required

II 1955- Transistors High-level Better electronic switching devices Livermore1964 languages than vacuum tubes; made of Atomic
germanium semiconductors; Research

FORTRAN, memory type was magnetic cores; Computer
COBOL, powerful and more reliable; easy to (LARC),
ALGOL, handle; much smaller than vacuum IBM
SNOBOL tubes; generated less heat as

compared to vacuum tubes; used for
business and industries for
commercial data processing; air-
conditioning required

III 1964- Integrated High-level ICs were smaller than transistors; Mainframe,1975 Circuits (ICs) languages consumed less power; dissipated less Minicomputers
made up of heat as compared to transistors;
transistors, PL/1, more reliable and faster than earlier
resistors and PASCAL, generations; capable of performing
capacitors fixed on BASIC, about 1 million instructions per
single silicon chip VISUAL second; large storage capacity; used

BASIC, C, C++, for both scientific and commercial
C#, Java purposes; air-conditioning required

IV 1975- Microprocessor Advanced Java Microprocessor had control on Personal
1989 made up of Large (J2EE, JDO, logical instructions and memory; Computers

Scale Integration JavaBeans), semiconductor memories; personal (PCs),
Circuits (LSI) and PHP, HTML, computers were assembled; used in LAN,
Very Large Scale XML, SQL LAN and WAN to connect multiple WAN,
Integration computers at a time; used graphical CSCW
Circuits (VLSI) user interface; smaller, more reliable

and cheaper than third-generation
computers; larger primary and
secondary storage memories; had
Computer Supported Cooperative
Working (CSCW); air-conditioning
not required

V 1989- Ultra Scale Large Artificial PCs were assembled – portable and Portable PCs,Present Integration (USLI), Intelligence, non-portable, powerful desktop PCs Palmtop
Optical Disks PROLOG, and workstations; less prone to Computers,

OPS5, hardware failure; user-friendly Laptop
Mercury features – Internet, e-mailing; air-

conditioning not required

CHECK YOUR PROGRESS
5. What development was seen in the fourth generation microcomputers?
6. Discuss generation of computers with example.
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1.6 Discrete Components
An elementary electronic device is constructed as a single unit. Before the
advent of integrated circuits (chips), all transistors, resistors, capacitors and
diodes were discrete. Discrete components are widely used in amplifiers and
other electronic products that use large amounts of current. On a circuit
board, they are intermingled with the chips, and there is hardly any
electronic product that does not have at least one or two discrete resistors
or capacitors (refer Figure 1.4).

Fig. 1.4  Discrete Components used in a Computer
Integrated  Circuits
An integrated circuit or monolithic integrated circuit (also referred to as an
IC, a chip, or a microchip) is a set of electronic circuits on one small plate
(‘chip’) of semiconductor material, normally silicon. This can be made much
smaller than a discrete circuit made from independent components. ICs can
be made very compact, having up to several billion transistors and other
electronic components in an area the size of a fingernail. The width of each
conducting line in a circuit can be made smaller and smaller as the
technology advances; in 2008 it dropped below 100 nanometres, and now is
tens of nanometres.

ICs were made possible by experimental discoveries showing that
semiconductor devices could perform the functions of vacuum tubes and by
mid-20th-century technology advancements in semiconductor device
fabrication. The integration of large numbers of tiny transistors into a small
chip was an enormous improvement over the manual assembly of circuits
using discrete electronic components. The integrated circuit’s mass
production capability, reliability and building-block approach to circuit design
ensured the rapid adoption of standardized integrated circuits in place of
designs using discrete transistors.

ICs have two main advantages over discrete circuits: cost and
performance. Cost is low because the chips, with all their components, are
printed as a unit by photolithography rather than being constructed one
transistor at a time. Furthermore, packaged ICs use much less material than
discrete circuits. Performance is high because the IC’s components switch
quickly and consume little power (compared to their discrete counterparts)
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as a result of the small size and close proximity of the components. As of
2012, typical chip areas range from a few square millimetres to around 450
mm2, with up to 9 million transistors per mm2.Integrated circuits are used
in virtually all electronic equipment today and have revolutionized the world
of electronics. Computers, mobile phones, and other digital home appliances
are now inextricable parts of the structure of modern societies, made possible
by the low cost of integrated circuits.
Advances  in  Integrated  Circuits
Among the most advanced integrated circuits are the microprocessors or
‘cores’, which control everything from computers and cellular phones to digital
microwave ovens. Digital memory chips and Application-Specific Integrated
Circuits (ASICs) are examples of other families of integrated circuits that are
important to the modern information society. ICs have consistently migrated
to smaller feature sizes over the years, allowing more circuitry to be packed
on each chip. This increased capacity per unit area can be used to decrease
cost or increase functionality—for example, Moore’s law which, in its modern
interpretation, states that the number of transistors in an integrated circuit
doubles every two years. In general, as the feature size shrinks, almost
everything improves—the cost per unit and the switching power consumption
go down, and the speed goes up. However, ICs with nanometre scale devices
are not without their problems, principal among which is leakage current,
although innovations in high dielectrics aim to solve these problems. Since
these speed and power consumption gains are apparent to the end user,
there is fierce competition among the manufacturers to use finer geometries.
1.7 Classification of Computer
Computers can be classified on the basis of their size, processing speed and
cost. The various types of computers are:
Analog Computers
These types of computers are involved in industrial process controls and
measure physical quantities, like pressure, temperature, etc. These
computers do not use binary digits but use electrical signals to provide output
with electrical resistance, voltage, etc. The memory of these computers is not
much and they can be used only for specific calculations but their speed is
more than digital computers.

These electrical properties allow calculations to be performed in real time
or even faster at the speed of light. The main mathematical operations it
applies include summation, inversion, exponentiation, logarithm, integration,
differentiation, multiplication and division.
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Digital Computers
These types of computers are primarily involved in data processing and
problem-solving for specific programs. In digital computers, data is stored as
digits (numbers) and processes. Letters, words, symbols and complete texts
are digitally represented, i.e., using only two digits 0 and 1. Digital computers
have a lot of memory for storing data.

Digital computers constitute input-output devices, main memory, control
unit and arithmetic logic unit. Data is processed with logical circuits, also
known as digital circuits. All the circuits processing data inside a computer
function in an extremely synchronized mode; which is further controlled
using a steady oscillator acting as the computer’s ‘clock’. Hence, the digital
computers operate on very high speed and are able to perform trillions of
logical or arithmetic operations per second to provide quick solution to
problems, which is not possible for a human being to do manually.
Hybrid Computers
Hybrid computers are a mixture of digital and analog computers. A hybrid
computer uses the best characteristics of digital and analog computers. It
helps the user to process both continuous and discrete data. Hybrid
computers are generally used for weather forecasting and industrial process
control.

The digital component basically functions as a controller to provide
logical operations, whereas the analog component provides solutions of
differential equations. Remember that the hybrid computers are different
from hybrid systems. The hybrid system is a digital computer equipped with
an analog-to-digital converter for input and a digital-to-analog converter for
output. The term ‘hybrid computer’ represents a combination of different
digital technologies to process specific applications with the help of various
specific processor technologies.
Types of Computers
Micro, Mini, Mainframe and Supercomputers
These are as follows:
(i)  Microcomputers
Microcomputers are developed from advanced computer technology. They are
commonly used at home, classroom and in the workplace. Microcomputers
are called home computers, personal computers, laptops, personal digital
assistants, etc. They are powerful and easy to operate. In recent years,
computers were made portable and affordable. The major characteristics of
a microcomputer are as follows:
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• Microcomputers are capable of performing data processing jobs and
solving numerical programs. Microcomputers work rapidly like
minicomputers.

• Microcomputers have reasonable memory capacity which can be
measured in megabytes.

• Microcomputers are reasonably priced. Varieties of microcomputers are
available in the market which can be as per the requirement of smaller
business companies and educational institutions.

• Processing speed of microcomputers is measured in megahertz. A
microcomputer running at 90MHz works approximately at 90 MIPS.

• Microcomputers have drives for floppy disk, compact disk and hard disks.
• Only one user can operate a microcomputer at a time.
• Microcomputers are usually dedicated to one job. Millions of people use

microcomputers to increase their personal productivity.
• Useful accessory tools, such as clock, calendar, calculator, daily schedule

reminders, scratch pads, etc., are available in a microcomputer.
• Laptop computers, also called notebook computers are microcomputers.

They use the battery power source. Laptop computers have a keyboard,
mouse, floppy disc drive, CD drive, hard disk drive and monitor. Laptop
computers are expensive in comparison to personal computers.

(ii) Minicomputers
Minicomputers are a cheaper version of mainframe computers. The processing
power and cost of a minicomputer are less than that of the mainframe. The
minicomputers have big memory sizes and faster processing speed compared
to the microcomputer.
Minicomputers are also called workgroup systems because they are well
suited to the requirements of the minor workgroups within an organization.
The major characteristics of a minicomputer are as follows:

•  Minicomputers have great problem solving capabilities.
• Minicomputers have reasonable memory capacity which can be

measured in megabytes or gigabytes.
• Minicomputers have quick processing speeds and operating systems

facilitated with multitasking and network capabilities.
• Minicomputers have drives for floppy disk, magnetic tape, compact disk,

hard disks, etc.
• Minicomputers can serve as network servers.
• Minicomputers are used as a substitute of one mainframe by big

organizations.
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(iii) Mainframe Computers
Mainframe computers are generally used for handling the needs of
information processing of organizations like banks, insurance companies,
hospitals and railways. This type of system is placed in a central location with
several user terminals connected to it. The user terminals act as access
stations and may be located in the same building (refer Figure 1.5).

Fig. 1.5  Mainframe Computer
Mainframe computers are bigger and more expensive than workstations.

They look like a row of large file cabinets and need a large room with closely
monitored humidity and temperature levels. A mainframe system of lower
configuration is often referred to as a minicomputer system. The various
components of a mainframe computer are as follows:

• Host, Front-End and Back-End Computers: A mainframe system
consists of several computers, such as a host computer that carries out
most of the computations and has direct control over all other computers.
The front-end portion is used for handling communications to and from
all the user terminals connected to the mainframe computer. The back-
end portion is used to handle data input/output operations. The host
computer and other computers are located in the systems room, to which
entry is restricted to system administrators and maintenance staff only.

• Consoles: Console terminals are directly connected to the host computer
and are mainly used by the system administrator to perform certain
administrative tasks like installing new software on the system, taking
system backups and changing the configuration of the system.

• Storage Devices: A mainframe computer has several magnetic disk drives
directly connected to the back-end computer. The host computer, via the
back-end computer gets all data from these magnetic disks. In addition,
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a mainframe computer also has a few tape drives and a magnetic tape
library (located in the systems room) for restoration and backup of data.
The tape drives are present in the users’ room, so that users’ tapes can
be used for input and output.

• User Terminals: User terminals are used to access the required stations,
which may be present at different locations. Since, mainframe computers
support multiprogramming with time-sharing, they can run different
operating systems for multiple users at the same time.

• Output Devices: A mainframe computer has several output devices like
printers and plotters, connected to the back-end computer, so that these
devices can be used for taking outputs by the users.

(iv) Supercomputers
Supercomputers are the most powerful and expensive computers available
today. They are mainly used for processing scientific applications that involve
tasks with highly complex calculations and for solving problems with
mechanical physics, such as weather forecasting and climate research
systems, nuclear weapon simulation and simulation of automated aircrafts.
Supercomputers are mainly used by military organizations, major research
and development centres, universities and chemical laboratories.

Supercomputers use multiprocessing and parallel processing
technologies to solve complex problems quickly. They use multiprocessors,
which help the user to divide a complex problem into smaller problems. A
parallel program is written in a manner that can break up the original
problem into smaller modules. Supercomputers also support
multiprogramming, which allows simultaneous access to the computer by
multiple users. Some of the manufacturers of supercomputers are IBM,
Silicon Graphics, Fujitsu and Intel.
Personal Computers
A PC is a small single-user microprocessor-based computer that sits on your
desktop and is generally used at homes, offices, and schools. As the name
implies, PCs were mainly designed to meet the personal computing needs
of individuals. Personal computers are used for preparing normal text
documents, spreadsheets with predefined calculations and business analysis
charts, database management systems, accounting systems, and also for
designing office stationary, banners, bills and handouts.

The configuration varies from one PC to another depending on its usage.
However, it consists of a CPU or system unit, a monitor, a keyboard and a
mouse. It has a main circuit board or motherboard (consisting of the CPU
and the memory), hard disk storage, floppy disk drive, CD-ROM drive and
some special add-on cards (like Network Interface Card) and ports for
connecting peripheral devices like printers.
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PCs are available in two models—desktop and tower. In the desktop
model, the monitor is positioned on top of the system unit, whereas in the
tower model the system unit is designed to stand by the side of the monitor
or even on the floor to save desktop space. Due to this feature, the tower model
is more popular.

Some popular operating systems for PCs are MS-DOS, MS-Windows,
Windows-NT, Linux and UNIX. Most of these operating systems can perform
many functions at the same time which eases operation and saves time when
a user has to switch between two or more applications while performing a
job. Some leading PC manufacturers are IBM, Apple, Compaq, Dell, Toshiba
and Siemens.
Types of Personal Computers
Different types of personal computers are as follows:
1.  Notebook/Laptop  Computers
Notebook computers are battery-operated personal computers. Smaller than
the size of a briefcase, these are portable computers and can be used in
places like libraries, in meetings or even while travelling. Popularly known
as laptop computers, or simply laptops. Notebook computers are usually more
expensive as compared to desktop computers though they have almost the
same functions, but since, they are sleeker and portable they have a complex
design and are more difficult to manufacture. These computers have large
storage space and other peripherals, such as serial port, PC card, modem or
network interface card, CD-ROM drive and printer. They can also be
connected to a network to download data from other computers or to the
Internet. A notebook computer has a keyboard, a flat screen with Liquid
Crystal Color (LCD) display (refer Figure 1.6) and can also have a trackball
and a pointing stick.

Fig. 1.6  A Laptop Computer
A notebook computer uses the MS-DOS or WINDOWS operating system. The
data processing capability of a notebook computer is as good as an ordinary
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PC because both use the same type of processor, such as an Intel Pentium
processor. However, a notebook computer generally has lesser hard disk
storage than a PC.
2.  Tablet PC
Tablet PC is a mobile computer that looks like a notebook or a small writing
slate but uses a stylus pen or your finger tip to write on the touch screen. It
saves whatever you scribble on the screen with the pen, in the same way as
you have written it. The same picture can then be converted to text with the
help of a HR (hand recognition) software.
3.  PDA
A Personal Digital Assistant (PDA) is a small, palm sized, handheld computer
which has a small colour touch screen with audio and video features. They
are nowadays used as smart phones, Web enabled palmtop computers,
portable media players or gaming devices.

Most PDAs today typically have a touch screen for data entry, a data
storage /memory card, Bluetooth, Wi-Fi or an infrared connectivity and can
be used to access the Internet and other networks.

CHECK YOUR PROGRESS
7. Discuss the different types of computers.
8. Discuss classification of Computers.
9. What is difference between a tablet PC and a PDA?

1.8 Uses of Computers
Information Technology (or IT as it is popularly called) has changed our

life in many ways. Like electricity, IT has impacted all parts of life and, in
fact, its usage is so universal that it is difficult for today’s generation to live
without computers. It is used in different industries to achieve the following
function:

(i) Decreasing the cost of operations by increasing operational efficiency
and staff productivity.

(ii) Improving revenues by helping management in informed decision-
making and focusing on priority areas.

(iii) Improving customer satisfaction by providing better, faster and value-
added services.

IT has opened up several allied industries and employment opportunities
which never existed before like Business Process Outsourcing or BPO or Web-
enabled services (medical transcription, call centres, etc.). The Internet has
brought the world closer.
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1.  Railways
Some of the major IT initiatives taken by Indian Railways are as follows:

• All India centralized reservation system provides the facility for the
passenger to book tickets from any destination and is one of the most
successful examples of computerization in the country.

• IRCTC is an online railway ticket booking portal which enables the
passenger to book railway tickets for any destination in India from
anywhere in the world. It also provides very useful information like
computerized reservation-related enquiries about booking status, train
schedule and trains between pairs of stations. Booking a railway ticket
is now easy with an option to print your tickets from your printer or get
it couriered within twenty-four hours. Apart from this, the railway
timetables, network maps and freight charges are also available on the
Indian Railways Website.

• The Interactive Voice Response System (IVRS) has also been introduced
to update passengers with railway inquiry and other related information.
This national enquiry system is capable of providing train running
positions in a real-time system through the IVRS and other output
devices.

2. Airlines
Some of the major IT initiatives taken by the airline industry are as

follows:
• Online Ticket Booking Through the Internet: Almost all the airline

companies, may it be domestic or international, sell air tickets online.
Air tickets can be booked online by paying through credit cards and e-
tickets can be printed on your printer.

• Flight and Seat Availability Information: Flight and seat availability
information, along with the cost of the ticket, is now easily available
online with an option to compare it with other available airlines, making
it easier to choose the airlines according to the time and price that best
suits an individual. The facility of choosing the seat position and the
meals (vegetarian or non-vegetarian) if offered, is also available.
Yatra.com, makemytrip.com and travelguru.com are a few Websites
available for online booking other than the official Website of each
airline.

• Last Minute Deals and Auctions: To recover the lost revenue
opportunity on unsold seats, most airlines have started bidding for last
minute tickets in online auction. Several specific airline ticket auctions
sites like razorfinish.com are also available. This option is beneficial both
for the passenger as well as the airline company, since the airline
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company gets some revenue on vacant seats and the passenger gets a
good deal by paying much less than the regular price.
All these facilities would not have been possible for airline companies

without the use of computers.
3.  Banking

Some of the major IT initiatives taken by the banking industry are as
follows:

• Back Office Computerization: Not only international banks, but also
national banks today run on a fully integrated online system where all
back office operations like account transaction postings, bank
reconciliation, cheque clearings and other back office banking operations
are fully computerized.

• Automatic Teller Machines: ATMs are a wonderful invention that
enabled customers to do their regular bank transactions without visiting
their bank branch, instead, visiting their nearest bank ATM which are
much more in number and easily accessible. All these transactions, such
as withdrawing cash, checking account balance and viewing the bank
statement are possible on swiping the card and clicking a button on the
computerized machine installed at many locations easily accessible to
the customer. ATMs drastically reduced infrastructure and operational
costs and enabled the banks to provide a hassle free and a better service
24×7.

• Internet Banking: Almost all banks today have an extremely user-
friendly Website for e-banking, where the customer can carry out the
typical banking transactions, such as making request for cash and
cheque pickup, cash delivery, generating account statements, requests
for cheque books and drafts online without the hassle of physically
visiting the bank. The innovative use of Internet banking enables
convenient, cost-effective, easy and quick banking for the customer and
hassle-free operation for the banks.
All these operations would not have been possible without the use of
IT.

4. Insurance
The insurance industry also involves substantial paperwork, such as
maintaining policyholder databases, clearing insurance claims filed,
maintaining survey and investigation reports, premium payment receipts,
premium overdue, list of policies lapsed, and so on.

Today, with the increasing number of insurance policyholders, it will be
very difficult for an insurance company to function without the use of
computers. With the help of these computerized systems, insurance
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companies are able to provide quicker and more efficient service to its
customers. The computerized database system also has an option to get
information about the customers’ financial, economic and demographic
details enabling the insurance company to minimize risk and maximize
profits.
5.  Financial  Accounting
In most cases, computerization of business organizations started with the
computerization of financial accounting systems.

Computerization of accounts made life much more easier for accountants
as they no longer had to maintain manual books, filled vouchers, update
registers, maintain long ledgers and then spend days cross-checking the
manual entries. Now they can concentrate more on analysing information.

Features like ledger database, automatic calculation, figures tally
systems, checks and validations, automatic posting of entries from the voucher
to the profit and loss account, and the balance sheet, inventory systems,
invoicing, creation of challans and purchase orders, creation of relevant
reports, interconnectivity between users at different geographical locations
and many more, make the computerized accounting systems an error-free,
time saving and a fairly simple system to use.

According to the difficulty of the operation and size of the organization,
various ready-made financial accounting software are available in the market.
Tally, EX and Busy are financial accounting software which are good enough
for most small-and medium-scale organizations.
6.  Education
Some interesting developments and uses of IT in education are as follows:

• Computer-Based Training (CBT): Advanced educational institutions can
conduct classroom sessions using computer-based training or CBT. Each
student will sit at a computer terminal which operates software that
presents course material in interactive sessions. It includes refreshers
and quizzes of the material presented to reinforce the students’
understanding. The benefits of such learning software are that the
student can learn at their own pace, and it allows the student to explore
and discover ideas and concepts within the material.

• Internet: The Internet is a huge source of academic information; a
student can use the Web to help his research and study from textbooks
and libraries. Search engines allow students to locate relevant and
accurate material for study.

• Distance Learning: IT applications, such as e-mail, videoconferencing,
Web-based study has made distance learning available to many students
who are not able to study on location at a university. The students receive
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and submit assignments, get course material, course information over
the Internet and are able to contact their tutors through videoconference
or e-mails.
Note that it is important to understand that information technology is

not a replacement for real teaching or learning but a tool to improve these
things.
7. E-Commerce
E-commerce is the exchange of goods and services involving financial
transaction over an electronic medium by utilizing information and
communication technologies, such as Electronic Data Interchange (EDI),
Electronic Funds Transfer (EFT), online shopping portal, etc.

CHECK YOUR PROGRESS
10. Discuss three fields where computer technology is being used.
11. Discuss the role of IT in Education?

1.9  Summary
• Data refers to the basic facts and entities such as names and numbers.

Examples of data are dates, weights, prices, costs, numbers of items sold,
employee names, product names, addresses, tax codes, registration marks,
etc.

Data is collected, stored and processed in such a way as to come to
specific conclusions.
 Information is that which informs, i.e., an answer to a question, as well as

that from which knowledge and data can be derived (as data represents
values attributed to parameters, and knowledge signifies understanding of
real things or abstract concepts).

• Information processing is the change (processing) of information in any
manner detectable by an observer. In other words, it is a process that
describes everything that happens (changes) in the universe, from the
falling of a rock (a change in position) to the printing of a text file from a
digital computer system.

• Information need is the motivation for the people to think and seek
information, but it is a complex concept that divides researchers.
Information need traditionally denotes the start state for someone seeking
information.

• Information Quality (IQ) is a term to describe the quality of the content of
information systems. It is often pragmatically defined as: ‘The fitness for
use of the information provided’. ‘Information quality’ is a measure of the
value which the information provides to the user of that information.
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• Value-Of-Information (VOI) methods determine the worth of acquiring extra
information to help the decision-maker. From the perspective of decision
analysis, acquiring extra information is only useful if it has a significant
probability of changing the decision-maker’s preferred strategy.

• Computer primarily constitutes of three integral components, viz. input
devices, Central Processing Unit (CPU) and output devices. The CPU
constitutes of the main memory, the arithmetic logic unit and the control
unit.

• The Input Unit is responsible for transferring data and instructions from
the external environment into the computer system. Instructions and data
enter the input unit through the particular input device used (keyboard,
scanner, card reader, etc.).

• The central processing unit is known as the brain of the computer. It is a
blend of the control unit, the ALU and the primary memory.

• The basic function of the output unit is to convert these results into a
human-readable form before providing the output through various output
devices, such as terminals and printers.

• The first mechanical adding machine was invented by Blaise Pascal in 1642.
Later, in 1671, Baron Gottfried Wilhelm von Leibniz of Germany invented
the first calculator.

• Charles Babbage, a 19th century professor at Cambridge University, is
considered the father of the modern digital computer.

• The history of computer development can be divided into different phases
which are often referred to as generations of computing devices.
‘Generation’ in computer terminology is a ‘step’ in technology.

• Each generation of computers is characterized by a major technological
development that fundamentally changes the way computers operate,
resulting in increasingly smaller, cheaper, more powerful, efficient and
reliable devices with decreasing energy consumption and lesser generation
of heat.

• Analog computers are involved in industrial process controls and measure
physical quantities, like pressure, temperature, etc.

• Digital computers are primarily involved in data processing and problem
solving for specific programs. In digital computers, data is stored as digits
(numbers) and processes.

• Hybrid computers are a mixture of digital and analog computers. A hybrid
computer uses the best characteristics of digital and analog computers. It
helps the user to process both continuous and discrete data.
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• Workstations are high-end, general-purpose computers designed to meet
the computing needs of engineers, architects and other professionals who
need computers with greater processing power, larger storage and better
graphic display facilities.

• Microcomputers are developed from advanced computer technology. They
are commonly used at home, classroom and in the workplace.
Microcomputers are called home computers, personal computers, laptops,
personal digital assistants, etc.

• Minicomputers are a cheaper version of mainframe computers. The
processing power and cost of a minicomputer are less than that of the
mainframe.

• Mainframe computers are generally used for handling the needs of
information processing of organizations like banks, insurance companies,
hospitals and railways. This type of system is placed in a central location
with several user terminals connected to it.

• A PC is a small single-user microprocessor-based computer that sits on your
desktop and is generally used at homes, offices, and schools. PCs were
mainly designed to meet the personal computing needs of individuals.

• Information Technology (or IT as it is popularly called) has changed our life
in many ways. Like electricity, IT has impacted all parts of life and, in fact,
its usage is so universal that it is difficult for today’s generation to live
without computers.

• IRCTC is an online railway ticket booking portal which enables the
passenger to book railway tickets for any destination in India from
anywhere in the world.

• The airline business is one of the largest users of computers. Computers
have been deployed in almost all aspects of the airline business for
increasing revenues, reducing cost and enhancing customer satisfaction.

• To reduce this operational cost, banks computerized all the customer
accounts. However, computerization meant reduction in back office
operational cost only, and banks still needed manpower as customer relation
officers for the front office.

• The use of IT in the sector has revolutionized both the hotel and tourism
industries. Over the Internet, one can get information about tourist spots,
hotel locations, room availability and price details as well as pictures of
hotels and locations.

• E-commerce is the exchange of goods and services involving financial
transaction over an electronic medium by utilizing information and
communication technologies, such as Electronic Data Interchange (EDI),
Electronic Funds Transfer (EFT), online shopping portal, etc.
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1.10 Key Terms
• Inputting: It is the process wherein the user feeds in the set of

commands or instructions to process data into the computer system
• Storing: The process of recording data and information so that it can

be retrieved for use whenever required
• Processing: Performing arithmetic or logical operations on data to

convert them into useful information
• Outputting: The process of providing results to the user which in the

form of visual display and/or printed reports
• Controlling: Directing the sequence and the manner in which all these

previous tasks are carried out
• Hybrid computers: Hybrid computers are the combination of digital and

analog computers and uses the best features of both
• Tablet PC: Tablet PC is a mobile computer that looks like a notebook

or a small writing slate but uses a stylus pen or your finger tip to write
on the touch screen

• PDA: A Personal Digital Assistant (PDA) is a small, palm sized, hand-
held computer which has a small color touch screen with audio and video
features

1.11 Questions for Exercise
1. What is a computer?
2. Name the stages of evolution of computers.
3. What is a digital computer?
4. What are supercomputers?
5. Discuss the  uses computers in an organisation?
6. Briefly describe the various generations of the computer.
7. What is the difference between an Analog and a Hybrid computer?

Explain in brief.
1.12 Further Readings

ITL Education Solutions Limited. Introduction to Computer Science,
2nd edition. United Kingdom: Pearson.
Jaiswal, A. Fundamentals of Computer and Information Technology.
New Delhi: Dreamtech Press.
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