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Development of Computers

 A
computer accepts information, processes it, shows output and stores
data based on the instructions given to it. We also know that a
computer is an electronic machine which can be used to program and
do arithmetic or logical operations.

Earlier, the size of the computers was as big
as the size of a large room. They used up power equal to several
thousand modern personal desktop computers (PCs). In that period,
use of computers was limited to military and scientific
applications.

Modern computers are million times more
capable than the earlier machines. They occupy a very small space
and are even small enough to fit into mobile devices.

Today, a computer has become a tool that
provides the information we want and is commonly being used in
various areas of our lives for e.g., in banks, education sector,
entertainment, healthcare, schools, homes, sports, advertising,
science and engineering, railways, airports, cinema halls,
government offices etc.

History of Computers

Computer’s history goes back more than 2500
years to the Abacus: a simple calculator made from beads and wires.
The difference between an ancient abacus and a modern computer
seems huge, but the method of the process, is exactly the same.

The history of computers began long before
the modern computers developed in the mid-20th
century.

Abacus

Thousands of years ago man used pebbles to
count. But soon felt the need to perform mathematical operations
like addition, subtraction, multiplication and division.

To do such calculations with speed and
accuracy, the first calculating device known as Abacus was invented
in China. An Abacus consists of a row of wires fixed on a wooden
frame. The wires have multi-colored beads looped on them.

The frame is divided into two parts: the
upper part called heaven and the lower part called earth. Each rod
in heaven has 2 beads and each rod in Earth has 5 beads.

Simple calculations were done very quickly
by sliding the beads up and down on the wires.

Abacus was used for basic arithmetic
operations like addition, subtraction, multiplication and
division.
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Mechanical Computers

A mechanical computer is built from
mechanical parts such as levers and gears. Adding Machines and
Mechanical Counters are two such examples. They use the turning of
gears to increase output displays.

Napier's Bones

In 1614, John Napier, a Scottish
mathematician invented a device for doing multiplication. It was
known as Napier’s Bones.

Napier’s Bones was a set of rods carved from
bones. Each rod had four faces. The numbers 0 to 9 were marked on
them in such a way that the product of any number could be found
out by placing the rods side by side.
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Slide Rule

Inspired by Napier’s Bones, William Oughtred,
an English mathematician invented a device in 1620. It was called
Slide Rule.

The slide rule is a mechanical analog
computer (works on signals). It is used for multiplication,
division, roots, logarithms and trigonometry. It remained the most
commonly used device till 1960s.
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Pascal's Calculator

In 1642, at the age of 19, a young French-man
called Blaise Pascal invented a mechanical calculating machine to
help his father with his calculations. It was called Pascaline.

Pascaline consisted of a set of
interconnecting parts and wheels on various axels. It was used to
do addition and subtraction. The device did the calculation using
gears, wheels and dials.
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Stepped Reckoner

The step reckoner, a digital mechanical
calculator was invented by the German mathematician Gottfried
Wilhelm Leibniz around 1672 and completed in 1694.

It was the first calculator that could
perform all four arithmetic actions: addition, subtraction,
multiplication and division.
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Difference Engine and
Analytical Engine

Charles Babbage a Scottish mathematician
invented Difference Engine in 1822. It was an automatic mechanical
calculator designed to organize polynomial functions. Then in 1834,
Charles Babbage, first developed the concept of a computer by
designing a calculating machine called Analytical Engine.

Charles Babbage is considered as the Father
of Computers because of his invention and concept of the Analytical
Engine in 1837.

Like the modern computers today, it had an
input device, a unit called Mill for calculations, a control unit,
a memory bank and an output device.
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Lady Augusta Ada Countess of Lovelace

Lady Augusta Ada was a brilliant
mathematician who helped Charles Babbage in his work with the
analytical engine. She documented his work and also wrote programs
to be achieved on Babbage's machines. She also suggested binary
data storage (0 and 1) instead of decimal storage system. She is
recognized as the First Computer Programmer.

Electro-Mechanical Computers

An early type of computer that used storage
wheels, rotary switches and electromagnetic relays (instead of
vacuum tubes or transistors) and was programmed by punched paper
tape.

Boolean Logic

George Boole, an English mathematician,
summarized mathematical problems to a chain of positive or negative
answered questions and related them with binary number system (0
and 1).

The Boolean logic, as it was called gave
number 1 for positive answers and 0 for negative answers. Boolean
expression has a value that is either TRUE or FALSE.

Boolean Logic formed the basis for design of
computer circuits.






Census Tabulating Machine

Herman Hollerith developed the tabulating
machine on electromechanical device designed to help in summarizing
information stored on punched cards.
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Punched cards were used to collect and store
data and were used to give input into the tabulating machine. The
machine was capable of reading data, processing it and giving the
desired output.
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Harvard Mark I (1944)

Mark I was the first automatic sequence –
controlled calculator (ASCC) It was an electro-mechanical computer
created by Howard H. Aiken in 1944.

It was built from switches, relays, rotating
shafts and clutches.

It was the first operating machine that could
execute long computations automatically.
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Electronic Digital Computers

A digital electronic computer is a computer
machine which is both an electronic computer and a digital
computer. Examples include IBM PC, the Apple Macintosh as well as
modern smart phones.
















The Turing Machine

Alan Turning in 1936 put forward the idea of
turning machine. It is a hypothetical device used by scientists to
understand the limits of mechanical computation. It is a device
that manipulates symbols on a strip of tape according to a table of
rules.

It is particularly useful in explaining the
functions of a CPU inside a computer.
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Atansoff – Berry Computer

The Atanasoff – Berry computer (ABC) was the
first electronic digital computer built by Dr. Atanasoff and
Clifford Berry during 1939 – 42.

The machine was not programmable, but
designed only to solve systems of linear equations.

The ABC established important element of
modern computing, including binary arithmetic and electronic
switching elements.
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Colossus Computer (1943 – 1944)

Colossus was the world's first electronic,
digital programmable computer.

It used thermionic valves (vacuum tubes) to
perform the calculations.

It was designed by Tommy Flowers and his
associates.
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ENIAC

ENIAC (Electronic Numerical Integrator and
Computer) was developed by John Mauchly and J. Presper Eckert in
1946.

ENIAC was the first general-purpose
electronic computer.

It was a digital computer capable of solving
a full range of computing problems.

ENIAC has 18,000 vacuum tubes and was 1000
times faster than electro-mechanical machines. It occupies an area
of over two classrooms.
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EDVAC

EDVAC (Electronic Discrete Variable Automatic
Computer) was also one of the earliest electronic computers
designed by J.P. Eckert and John Mauchly. Unlike ENIAC, it was
binary rather than decimal, and was a stored-program computer.
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John Von Neumann played an important role in
development of the EDVAC. He started the practice of storing data
and instructions in binary code in memory. He supported Eckert and
Mauchly while they were working on EDVAC.

UNIVAC I

UNIVAC (Universal Automatic Computer I) was
developed by J.P. Eckert and John Mauchly in 1951. It was the first
electronic computer that could store and process both numeric and
text data.
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Generations of Computers

Computers are generally classified into
different generations according to the memory device used in the
computers. So, the term "generation" was used to separate or
categorize the changing hardware technologies. There are totally
five generations till today.

First Generation (1940 –
56)
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Memory Device: Vacuum Tubes

Features:

Used vacuum tubes as electronic circuit

Magnetic drum for primary storage

Punch-card used as secondary storage

Machine level programming used

Operating speed was used in terms of
millisecond

Examples: Mark-I, UNIVAC, ENIAC







Second Generation (1956 – 63)
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Memory Device: Transistors

Features:

Magnet tapes used as secondary storage

Little bit faster I/O devices

High level language used as programming

Processing speed measured in microsecond

Examples: IBM1400, ICL 2950/10


Third Generation (1964 –
71)
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Memory Device: Integrated circuits

Features:

Magnetic discs were used as secondary
storage

Use of high-level language like Cobol,
Pascal

Processing speed increased to nanosecond and
even faster

Keyboard and Monitor used for input and
output.

Examples: IBM 360 series, UNIVAC 9000


Fourth Generation (1972 –
present)
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Memory Device: Microprocessor (VLSI)

Features:

Use of magnetic and optical storage devices
with capacity more than 100 GB

Advancement in software and high-level
language

Use of 4th generation language(4GL)

Operation speed increased beyond picoseconds
and MIPS (Millions of Instructions Per Second)

Examples: IBM PC, Pentium PC, Apple /
Macintosh

Fifth Generation (present &
future)
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Memory Device: Artificial Intelligence
Bio-Chips (AI)

Features:

Artificial Intelligence is used in machines
which are designed and programmed in such a manner that they think
and act like humans.

AI makes a computer Intelligent and
knowledge based

Very high speed, PROLOG (programming
language)

Classification of
Computer

The computers that are available now-a-days
can be classified based on size, storage capacity, speed, cost,
power consumption, etc. In general, computers are broadly
classified into four categories:
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Micro Computers

They are small, low-cost and single user
digital computers.

They consist of CPU, input/output unit,
storage unit and software. Mostly used in schools, colleges,
offices, banks, etc. Examples include IBM PC based on Pentium
micro-processor and Apple Macintosh.
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Desktop/Personal Computer
(PC)

Most common type of microcomputer.

A stand-alone machine that can be placed on
the desk. That's why called desktop computer.

Consists of keyboard, monitor and a system
unit that contains CPU, memory, hard disk, etc.

Not expensive and is well suited for single
user at home, office, business unit, etc.

Manufactures include Apple, Microsoft, Dell,
HP, Lenovo, etc.
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Laptops

They are similar to a notebook and can be
placed on the lap while working.

Movable devices having all the features of a
desktop computer.

They are small in size and can be carried
anywhere.

Laptops are costlier than the desktop
computers.
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Notebook

Smaller notebooks optimized for low cost and
low weight.

Designed for working on web-based
applications.

Mostly used for activities such as watching
videos, emailing, messing and using internet.
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Tablet Computer

Same as notebook but it can accept input
from a stylus or a pen instead of the keyboard or a mouse.

It is portable and light weight.
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Handheld Computer or
Personal Digital Assistant (PDA)

Small computer that can be held on the top
of a palm, often referred to as handheld computers.

Uses a pen or stylus for input instead of
keyboard.

They have limited memory and do not have a
disk drive.

They can be connected to internet via a
wireless connection.
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Smart Phones

Smart phones function both as a phone and as
a small PC.

They can be connected to internet
wirelessly.

Popular brands include Apple, Samsung, Nokia,
HTC and Sony.
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Minicomputers

Digital computers mostly used in multi-user
systems.

They have higher processing speed and higher
storage capacity than the microcomputers.

They can support 4 – 200 users at the same
time.

PDP 11 and IBM 8000 series are some of the
widely used minicomputers.
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Mainframe Computers

They are multi-user, multi-programming and
high-performance computers.

They operate at a very high speed, have very
large storage capacity and can handle the work-load of many
users.

They are used in organizations like banks,
Stock e-Exchange, ticket booking, etc. where many people require
the same data regularly.

Examples of mainframes are CDC 6600 and IBM
E5000 series.
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Super Computers

They are the fastest and the most expensive
machines.

They have very high processing speed as
compared to other computers.

They are used for very difficult
calculations.

Used for weather forecasting, climate
research, aircraft design etc. Also used in military agencies and
scientific research laboratories.

Examples include IBM Roadrunner, Param,
Padam, CRAY-1, CRAY-2, etc.

According to the top 500 list the Summit, in
the United States, is the world’s fastest super computer, over and
above the previous record holder, Sunway TaihuLight of China.
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REMEMBER

Abacus was the first simple device used for
calculating.

Abacus consisted of a frame with rows of
wires with beads on them.

Charles is considered as the Father of
Computers because of his invention of the
Difference engine and concept of the Analytical Engine.

Lady Augusta was the First Computer
Programmer.

Computers are divided into three types of
computers:

Mechanical computers

Electro-Mechanical computers

Electronic digital computers

ENIAC was the first general-purpose
electronic computer.

EDVAC was also one of the earliest electronic
computers.

UNIVAC I was the first electronic computer
that could process both text and numeric data.

Computers are classified into different
generations. There are totally five generations till today.

Computers are classified
based on their cost, memory, size, speed and storage. There are
four categories: Microcomputers, Minicomputers, Mainframe
computers, Super Computers.


TEST YOUR KNOWLEDGE

I. Fill in the Blanks

1. __________ used gears, wheels and dials
for calculation.

2. __________was the first general-purpose
electronic computer.

3. Slide Rule was invented in the year
_________.

4. George _________ designed the Boolean
Logic.

5. Lady Augusta is known as the ______
computer programmer

CLUES: First, Boole, 1620, Pascaline, ENIAC

II. True or False

1. Abacus was the first calculating
device.

2. Napier’s Bones was a set of wires and
beads on a frame.

3. Charles Babbage is considered the father
of computers.

4. EDVAC was one of the earliest electronic
computers.

5. The third generation of computers used
vacuum tubes.

III. Match the following

First generation Artificial Intelligence

Second Generation Integrated circuits

Third Generation Vacuum tubes

Fourth Generation Transistors

Fifth Generation Microprocessors

IV. Choose the correct answer

1. The period of second-generation computers
was ________.

1940-56 1956-63

1964-71 1950-65


2. Example for First generation of computers
is ___________.

UNIVAC
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