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CHAPTER 1 FUNDAMENTALS OF COMPUTERS

1.1 WHAT IS A COMPUTER

A computer is a tool for manipulating and storing information. Generally speaking,
a computer is an electronic device that can accept input, process it according to a set of
instructions, store the instructions and the results of processing, and produce results as
its output. :

There are many different kinds of computers, ranging in size from hand-held'"
calculators to large and complex computing systems filling several rooms or entire
buildings. In the past, only a relatively small percentage of people had hands-on contact
with computers. Today, computers leave virtually no aspect of life or work untouched.
With a computer, you have the potential to organize your work and life in ways that are
not only better for you as a person, but are dramatically more effective and efficient.

The numbers, letters, and images input to a computer are called data. The
instructions that carry out the processing are called computer programs or software.
The output, intended for use and interpretation by people, is called information.

Inside the computer, there is a complicated network of electronic circuits that
control switches or levels. They both have two possible states: for the switches are on
or off and the levels are high or low. That is the reason why binary is widely used to
represent information in computer.

The reason why a computer can work at rather high speed is very simple: it is an

electronic machine!?,

For example, as soon as you turn on the switch, the light gets
light at the same time. How fast the speed of the current is! Computers do all they can
do instantaneously.

There are times when a computer seems to operate like a mechanical “brain”, but

its achievements are limited by minds of human beings. It is a useful tool for people.

NOTES

[1] band-held AT %K “F R,
[2] it JuALFE BT E #9“a computer”,

KEYWORDS
manipulate kb8 information =8
instruction &4 calculator B2
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1.2 THE HISTORY OF COMPUTERS

Computers have been in use for a relatively short period of time. The first
commercial computer became available in the early 1950s. Since then, computers have
gone through a rapid evolution. But before the time, computers and computing devices
developed slowly.

It is hard to say exactly when the modern computer was invented. Starting in the
1930s and through the 1940s, a number of machines were developed which were similar
to a computer. But most of these machines did not have all the characteristics that we
associate with computers today. These characreristics are that the machine is electronic,
that it has a stored program, and that it is general purpose.

One of the first computer-like device was developed in Germany by Konard Zuse in
1941. Called the Z3, it was a general-purpose, stored-program machine with many
electronic parts, but it had a mechanical memory. Howard Aiken developed another
electromechanical computing machine with financial assistance from IBM, at Harvard
University in 1943. It was called the Automatic Sequence Control Calculator Mark I, or
simply the Harvard Mark I. Neither of these machines was a true computer, because
they were not entirely electronic.

The first general-purpose electronic computer operated successfully was the
Electronic Numerical Integrator and Computer (ENIAC). John Mauchly and J. Presper
Eckert of the Moore School of Engineering, University of Pennsylvania, proposed its
construction in 1942, Work started on its development in June 1943 and the computer
was completed in late 1945. It occupied 1500 ft*(140m?) of floor space, weighed over 30
tons, consisted of approximately 18 000 vacuum tubes, 70 000 resistors, 10 000
capacitors and 6000 switches and consumed 150kW of power. It was used to generate
ballistic tables and weather forecasts. In principle it was programmable but in fact this
could only be done with considerable difficulty by rewiring parts of the machine,

With the development of the ENIAC, computer became a useful scientific and
business tool. The ENIAC could operate without human intervention, depending only
upon stored instructions. This development marked the beginning of the modern
computer era. Since then, many refinements in computer’s speed, size, and cost have
been made. Much advancement in computer technology is divided into five time periods

called generation.
1. The First Generation of Computers (1946—1958)

The first generation of computers lasted from 1946 to 1958. They were large,
e 2 .



