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Historical Notes:

To many scilentists, engineers and researchers in U.A.R.,
the high speed digital computer is an unknown quantity. Till
1960, when the computer system had been installed in the INP,
the chances of having an introduction to computing were slim.
Today virtually researchers in this country have access to digi-
tal computers, (by the benefit of the training courses held in
INP). Within the coming few years those without an introductory
course in the use of computers (also university under-graduates-

as in Alex. University) will be the exception.

The growth in the use of the digital computer has been
tremendous. The first large scale digital computers appeared
in 1963 while internationally in the early 1950.

In 1442 Blaise Pascal, a French mathematician, built the

»

first operating digital computing machine but with a very
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1imited use. In 1800, Charles Babbage of England, designed the

modern digital computer, except that it was to be mechanical
rather than electronic. He built what is termed a difference
machine for the computation of tables of values. lMamy of the
functions, for which tables are desired, in the fieldsof navig-
ation, astronomy and survegying can be handled by such technigques.
However, modern computers are very far from the difference mach~-

ines. In the same time George Boole, an English mathematician,

was laying the foundation for the Boolean Algebra(the algebra of
logic) which 1s so necessary in the design of digital computers.

In 1930, John von Neumann and modern mathematicians, started

interest in the possibilities of machine computation. After

words, Harvard and MIT, were the centers of building electromec-

hanical digital computers. World war ITI demanded larger and

faster computational facilities in the military technological
advancements. By the end of the war, the logic for the constru-

ction of a general-purpose digital computer was fairly well speci-

fied.

‘The computing problems

They are falling into one of the following two classes:

1. Strailgouiorwuie CLipt.slivlseadrs (ROS€e wnlch have in the
past been handled by slide rule or paper and pencil. They

alse include those for which the technigue of solution has
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required too much computation to tackle,
€e8e A set of n homogeneous linear equations in n varisblesg,

the differential equations, etec,

2. Tterative broblems.comprise g large area, mostly unexplored,
The iteration with computer handling of broblems are used
in the mathematical statement of the Physical problem for

evaluating ore or more of the variables,

The Digital Computer

The computer manufacturers through their use pbut such ter-

minologys

I Memory -~ for that part of the computer which stores inforn-

t 3
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2. Nerve Center - for that bart of the computer which controls

its operation .,
5¢ Brain - fon that part of the computer which accomplishes

arithmetic and legical operations,

The beric components of a computerare !

Storage
That part of a computer which most differentiates it from
a calculator (desk=type, slide rule, adding machine) ig itg

Storage = AT T ha mamarer,



STORAGE

A computer can store numbers, alphabetic characters and
some special symbols. In any calculation, it is necessary to
store the numbers which begin the calculations, intermediate
results and - at least temporarily - final results. A desk
calculator has a very limited ability to store data. The opera—
tor usually must enter each number as 1t is needed. On the
other hand, the IBM 1620 computer for instance can store 20,000
digits (and in addivionsl 20,000 or 40,000 digits) and call them

out of storage whenever they are needed in a calculation.

The Stored Program

The ability to store large amounts of data that is to be
used in or has been developed by calculations is only pért of
the function of storage. Bqually significant is the fact that
the computer also contains within storage the program for the

calculations to be performed.



l. Cause data to be brought intoe Storage fron Some externa]

Source, such agg 8 card reader,

2. Cause g Specified arithmetic Operation to be berformed on
Selected numbers,

1

e Constitute 5 logical test to determine what part the bProgram
should he performed next,

4,

ber second,



ADDRESSES

To be able TO select the item of data or the instruction
to be operated upon next, the compubter must be provided'with
a means of locating the desired information in storage. For
thig reasoll, storage 1S divided into units and each unit is
jdentified by an addresss leferent computers are deslgned
with different—s gize units of storagee The basic unit may vary

from one decimal digit (as in the IBM 1620) to 36 binary digits

(as in the IBM 7090).

Whatever the size of the basic unilvb, cach is assigned &
numerical address which identifies the locatloml. Manipulation
of the data stored in a location is accomplished through the use

of the address corresponding to the location.

CONTROL UNIT

The control unit of a computer provides the means whereby
the stored progran causes the desired operations to be performed
in the sequence specified. The control unit reads an instruction
from storages examines 1, sets up the circuit conditions to
perform the operation , and, when the operation is completed,
reads the next instruction from storage and repeats these steps.

g
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Generally, the first Operation to be performed is manually
entered into the control unit by the machine operator. There-
after the action of the computer is completely controlled by the
brogram in storage ags interpreted by the control unit. An ing-
truction which tells the computer to stop can be the last one in

the program.

ARITHMETIC UNIT

This component contains the circuitry which berforms arith-
metic on numbers taken from storage., It usually includes s
limited amount of storage in which to hold the operands involved

in the arithmetic.

, CONTROL ﬁ?

1
[‘ STORA?E ]
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l ARTTHMETIC

The two basic types of computers - analog and digital have differ--
ent ways of accomplishing arithmetic, The analog computer rerforms
arithmetic by measuring, the digitial computer by applying a set

¢f rules to the numbers involved.,
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BINARY ARTTHMETIC
A problem in computer design that the programmer may have

recognized by now is that to store and manipulate decimal digits
requires some device capable of assuming ten stable and unique
states - one state to represent each of the digits O to 9. While
such devices are available (the notched wheels in a desk calcu.ia-
tor are an example), bhey lack the speed of operation and small

size necessary for a computer. Furthermore, they don't fit intoe

an electronic system.

The computer designer has at his disposal, therefore, a
number of devices and techniques for operating in a number system
with the base 2 - the binary number system. The rules for arith-
metic are also.much simpler in the binary number system than in

the decimal systen {bage 10) which we are accustomed to using.
g

ADDITION TABIES VUTLTPLICATION TABLES
0 i 0 1
ol o 1 ol o o
1] 1 10 11 0 1

As a result, thers are two basic types of digital computerss
one which operates ertirely in the binary number system and anothe:
which codes decimel diaita a8 blnany nimhene . Por the latier, the

decimal digits appear &s thelp binaxy cquivalents:



DECIMAL| o i 2 3 4 5 6 7 8 9
BINARY 0 oL 10 11 100 101 110 111 1000 1001

As far as the user is concerned, it is not necessary to be

familiar with the binary nature of the computer, The computer




-
10
g

. .

r”“CONTROL

- |
| INPUT '] % STORAGE ————Di—OUTPUT l

LT‘—'ﬁ

ARITHMETIC

_..__.anu-

externally from the computer in a form which allows rapid re—-2ntoy.

The use of inputwoutput devices is under control of the stored

programe. For example, &l instruction to read a card will cause

the reader TO gtart up, feed and read one card and transmit what

has been read intoe storages.

SUMMART

4.

5.

Thus there are five basic components of a computers

A place O store data and jnestructions 1n such a way that
each 1tem call be located when needede
A means of controlling the overall action of the system.
Devices for performing arithmetic and other operatlions requirad
in manipulating the data to obtain desired results.
A way of getting information into the computers.

A way of getting results out of the computers



