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What are Computers? *

There is something about computers that is both
fascinating and alarming. They are fascinating when they
are used in rocketry and space research and when they enable man
to get to the moon and back'. Many people think of them as
almost-human machines with ‘brains’ that allow them to think®,
After all, there are computers which play ‘music’ or ‘speak’?
On the other hand, we are inclined to be alarmed by their complex
mechanisms and the involved scientific principles upon which they
are built.t

In fact, computers do not have brains and they can-
not really think for themselves®. They are primarily ma-
chines for doing arithmetic. They are automatically con-
trolled and do the work of many kuman beings® at fantasticale
ly high speeds, but the really important thinking is done-
by the humans who feed them with information and program
them to perform particular operations with the information they
are given’.

Although primarily a calculating machine,® the modern
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computer can also store up a vast mass of information,
It can be programmed to carry out ‘logical’ operations,
such as transferring certain information from one part
of the machine to another, sorting this information and com-
paring it with other pieces of information or using it in arithmet-
ical calculations®. We hope this book will help you to un-

derstand how most of this is done.

RETARE BRATIERIBH. 8. BAFER-M#THHAMIR. =
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How Computets Developed *

To think that computers have suddenly arrived onm the scene
would be wrong,! although it is true that their number and
use have greatly increased during recent years. Desk cal-

culazors® have been in use for a very long time, and even in
the days of the old navigators and astronomers there was

a need for some sort of calculating instrument o relieve
the human brain of work®,

The first mechanical calculator was produced by
Blaise Pascal* in 1842, Others tried to improve on it but
not until the nineteenth century was any real progress made’, In
1801 a Frenchman named Jacquard® invented a punched
card system’ for controlling the threads on his weaving
looms. Charles Babbage® followed in 1833 with his ‘Analyt-
wal Engine®, which could perform calculations automat-
ically, using punched cards. This was the first digizal
computer’® (see next page). The American Hollerith sys-

tem'* also used punched cards, but the calculating machin-
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ery was operated by electromagnetic means. It was in-
troduced in 1889 and was generally used, in a highly de-
veloped form, right up to the widespread introduction of elec-
tronic computers in the 1950°s™.

1943 saw the need for computing artillery firing charts, and
ENIAC (Electronic Numerical Integrator and Calculator) was
born.}® EDSAC (Electronic Delay Storage Automatic Calculator)'*
was first used at Cambridge University six years later.

And so the modern electronic computer came into being.

PASCAL’S i\
CALCULATOR
1642

TWO HOLLERITH
MACHINES OF 1924
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Different Designs *

The name computer, covers many different types of
machine. They can be mechanical, electro-magnetic,
fluidic or electronic, and can operate on either analogue or
digital information; hence the names Analogue Computer and Dig-
iral Computer'. This seems to introduce a complication
right at the beginning, but there is no need to worry; we
are only concerned here with the electronic digital com-
puter.

Mechanical and electro-magnetic machines have work-
ing parts, i.e., numbered wheels that revolve and rods that move
backward and forward o operate the mechanism®. The electronic
computer has no working parss as such, the whole system being
operated by electricity ®

An analogue computer is one in whick a calculation is
represented by a mechanical action suck as the revolving of a wheel,
the sliding of a 1od or the variation of a voltage'. A digital
machine performs calculations with ‘digits’ (whole numbers or
parts of numbers)®.

« THEBET 1. SESRIEELE ERETARRTER, FILFEEHREN
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Computers are usually designed for a particular pur-
pose, therefore each type of machine has its own varia-
tions, depending on the work it will have to do. Machines
handling data for scientific work, for industry or for com-
mercial undertakings, all have their own special features.
In the following pages we will consider what we might
loosely call a typical electronic digital computer system with ifs
subsidiary equipment for receiving, storing and presenting informa-

tion®,

A SMALL DIGITAL COMPUTER
DESIGNED FOR THE BUSINESSMAN

6. RMAURLEHIEHHRK, FEMERE BNRBLEENHENH Y AT
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Data Processing *

As we have already mentioned, there are a great many
kinds of computer', each being designed for a particular
purpose. Our ‘typical’ machine will very likely be used for
‘data processing’ in a large manufacturing organisation in which
there will be a great amount of routine office work.? For instance,
the payroll has to be prepared every week and the
names and wages of all the employees printed on their
individual pay slips®. Records of all the employees must
be maintained and conzinually brought up to date as some peaple
leave and others are engaged.t

This computer may also be used %o calculats the amount
of material of different kinds that will be needed in factory pro-
duction, and thus help to bring the hundreds of parts forward to
the assembly line in the right sequence and at the right
time®, Records of sales of different products can be kept
and forecasts made of possible future -sé}es‘.

Organising the operations of a big factory with all its vital

« BUEATE 1. FERFEAGIEN. kinds RBiEw: LeaEE, #EAREE:
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Sfunctions is a very complicated business,” but a computer of the
Advanced Data Processing (A. D. P.) #ype® can be of immense
help in providing the necessary information in a tiny
fraction of the time it would take a large staff of clerical

workers.

(]|
suisu |

il il

e

Industry

7. BE NI REHEER I THTAES R —4IE¥E 26984, Organ-
ising ... functions Z)ZIA5EIEIEEIE, operations [REN “HB{E", MitisE
= functions RERTHER”, S I, 8. “BEKIELE RIHH.

o 11 o



The Main Parts of a Computet *

A computer system consists of several different units
which each have their own special function.

Input Unit. This ‘reads’ the information to be stored in
the machine and converts it into an electrical form* which can
later be used in arithmetical calculations.

Store. Data (iflfor'mation) can be permanently stored
away here, usually in the form of recordings on magnetic ma-
#erial®, It contains the vast mass of data a computer can
deal with.

Registers. These are small stores. They hold the data
to be worked on in a calculation and give i up as instructed®.
Data can be transferred from one registe'x*'"to another.

Arithmetic Unit.  The actual operational unit where the
calculations are performed and where the logical processes of
selecting, sorting and comparing of information take place’

‘Control Unit. All the computer functions are coordi-
nated by this unit, whick interprets and carries out the instruc-

tions contained in a program®.

HRHERRS 1 XMRARE B EFREEENG RS
RALETHE. 2. BNRNEHSCREBEMH LOFR, 3. &iES
REBE. 4 (XR)ATERAMAETHBER. SRULREZHELENE
BRaRfERRFE, B4 where SR EE MR - unit, EHHEEIE this is
HE, 5. BHREMBHITREENETES. ERMEEEND,
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Output Unit. This presents the results of a computer
operation, very often in printed form as on a pay slip, or on

magnetic tape, disc, drum or card, or even on a felevision

screen®, '

INPUT UNIT

R

MEMORY
- UNIT

CONTROL UNIT

REGISTERS |

-——J

Instructions

Instructions/Data

ARITHMETIC
UNIT

REGISTERS

OUTPUT
UNIT s~

l
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Combining the Parts *

The main store, the arithmetic unit, and the control
unit together with a group of registers, form what is called
the central processor’. Surrounding the central processor
we have the input and output units together with addi-
tional storage. These are known as zhe peripheral units®,

We can now see in a very general way® the method by
which the computer works. Information in a specially
coded form is fed into the input unit where it is ‘read’
by a device which turns it indo a series of electric pulses®. The
computer then ‘writes’ down® this information, that is,
transfers it to a storage unit. The information that is
stored is of two kinds, data and instructions.

A list of instructions forms a program,® and when the
program is started data is transferred into the arithmetic
unit and calculations are carried out at a very high speed.
All activities within the computer are supervised by the
control unit.

The central processor is made up from several thou-

sand transistors together with other electrical compo-

-
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