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CHAPTER 1 FUNDAMENTALS OF COMPUTERS
GrENEL

1.1 WHAT IS A COMPUTER ({} 2. i+ &HD)

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 computers can work at rather high speed is very simple: it is an

2] For example, as soon as you turn on the switch, the light gets light

electronic machine
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] hand-held AR FFKH"7.
[2] it LA FERTTAAY a computer,

KEYWORDS
manipulate Qb 8 information 58 instruction &4
calculator it B 2 image E 15 switch H ¥,
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1.2 THE HISTORY OF COMPUTERS GHE Bl )

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 similar to a
computer. But most of these machines did not have all the characteristics that we associate
with computers today. These characteristics 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 1. Neither of these machines was a true computer, however,

02.



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 by
late 1945. It occupied 1500 ft* (140m?) of floor space, weighted 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, the 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, costly
to buy, expensive to power, and often unreliable. The most prominent feature of the
ENIAC

built, each contributing significant advancements, such as binary arithmetic, random

vacuum tubes characterized it. In 1950, several other notable computers were

access, and the concept of stored programs. These computer concepts are common in
today’s computers.
It was during this period that symbolic languages were developed. Symbolic languages

use symbols made up of letters and numbers to stand for Os and 1s of machine language.

2. The Second Generation of Computers (1959—1964)

In the second generation of computers, transistors replaced vacuum tubes. Although
invented in 1948'", the first all-transistor computer did not become available until 1959.
Transistors are smaller and less expensive than vacuum tubes, and they operate faster and
produce less heat. Hence, with the development of second-generation computers, the size
and cost of computers decreased, the speed increased, and their air-conditioning needs was
reduced.

And, the second generation of computers was given auxiliary storage, sometimes
called external of secondary storage. Data were stored outside computer on either magnetic
tape or magnetic disks. The use of auxiliary storage ended the limitation on how much data
the computer could store and reduced the use of punched cards. Using magnetic tapes for
input and output operations increased the speed of computer.

In addition, improvements were made in the symbolic programming languages. Many

« 3 s



new programming languages were designed, including COBOL in 1960. More and more
businesses and organizations were beginning to use computers for their data processing
needs. New languages were more like English than the earlier ones, making programming
the computer much easier.

The expense item should be emphasized. The cost of a computer during the first,
second, and part of the third generations represented a significant portion of a company’s
budget. Computers were expensive. Cost per instruction executes can be used to compare
the cost of computers over the last three decades. Significant innovations, spurred by
intense competition, have resulted in enormous increases in computer performance and
substantial reductions in price. This trend, established with the introduction of second-

generation computers, continues today.

3. The Third Generation of Computers (1965—1970)

The third generation of computers lasted from 1965 to 1970. During the time,
technology continued to improve and computers became even smaller, while their memory
capacities became larger'?’.

The technical development that marks the third generation of computers is the use of

integrated circuits or ICs in computerst®.

An integrated circuit is a piece of a silicon (a
chip) containing numerous transistors. One IC replaces many transistors in a computer,
resulting in a continuation of the trends begun in the second generation. These trends
include reduced size, reduced cost, increased speed, and reduced need for air conditioning.

The third computer generation was also the time when minicomputers became
widespread. The most popular model was the PDP-8, manufactured by DEC. Other
companies, including Hewlett-Packard Company, introduced minicomputers during the
third generation, These machines had many of the same capabilities as large computers,
but they were much smaller, had less storage space, and cost less. Another development
was the use of remote terminals, input/output devices that are electronically linked to
main computer but located at some distance from it. A popular innovation was the
introduction of families of computers that could support as many as forty different external
devices, such as printer and remote terminals. Each computer in the family contained a
different main storage capacity., A company could easily move up a machine with more
storage while continuing to use the same external devices.

The principal software development during the third computer generation was the
increased sophistication of operating systems. Although simple operating systems were
developed for first-and second-generation computers, many of the features of modern
operating system first appeared during the third generation. These include
multiprogramming, virtual memory, and time-sharing. The first operating systems were
mainly batch systems, but during the third generation, interactive systems, especially on
minicomputers, became common. The BASIC programming language was designed in 1964

and became popular during the third computer generation because of its interactive nature.
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Third-generation computers work so quickly that they provide the capability to run
more than one program concurrently (multiprogramming). For example, at any given time

the computer might be printing payroll checks, accepting orders, and testing programs.

4. The Fourth Generation of Computers (1971—1990)

The fourth generation of computers is more difficult to define than the other three
generations. Most people think that this period is given as 1971 to 1990 or to present.

A silicon chip contained more and more transistors, which characterizes this
generation. Large-scale Integration (LSI) circuit, featuring thousands of electronic
components on a single silicon chip became common during the 1970s. One of the most
significant contributions to the emergence of the fourth generation of computers is the
microprocessor. The microprocessor, which can be contained on a single silicon chip'*’, is
a product of the micro-miniaturization of electronic circuitry. The first fully operational
microprocessor, sometimes called a “computer on a chip”, was invented in 1971, Today,
there are more microprocessors on Earth than there are people. This device costs less than
a soft drink and can be found in everything from elevators to satellites.

The combination of the microprocessor and other densely packed chips used for
storage and input/output operations forms a microcomputer. Modern microcomputers have
more power than the large computers of earlier generations. LSI has already progressed
into VLSI (Very Large Scale Integration), which means even more capabilities in even
smaller packages.

Software development during the fourth computer generation started off with little
change from the third generation. Operating systems were gradually improved, and new
languages were designed. Database software became widely used during this time. The
most important trend, however, resulted from the microcomputer revolution, is that
packaged software became widely available for microcomputers. Thus, most software is

purchased. not developed from scratch.

5. The Fifth Generation of Computers

What will be the fifth generation of computers? The answer to this question is
difficult to say. New technology could be invented that changes the way computers work.
There already is an effort to increase computer speed by using substances other than silicon
in chips. Certainly there will be increased numbers of transistors on a chip in the future.
Computers that use light for data storage and processing are also being developed.

Some people think fifth-generation computers will be intelligent computers capable of
reasoning similar to that of a person. Such a computer would have to be very powerful and
would require sophisticated software. Researchers in the United States, Japan, and
elsewhere are already designing fifth-generation computers along these lines. It may be
many years before we know whether they are successful. We may have to wait a long time

for the fifth computer generation.
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