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1 DEVELOPMENT OF COMPUTERS

What is a compuater?

There are many calculating machines™ on sale today which
are designed to® carry out a limited number of arithmetic
tasks. In shops you will have seen cash registers which
basically can only add. In offices there are slide rules® for
multiplication and division, and desk machines which can
add, subtract, multiply and divide. Some of these desk
models® can perform special tricks,® such as finding the
square root of a number. In all of these cases the machine
can only do a limited range of arithmetic, and it must be
operated by hand at each stage of the calculation. Think
of® a shop assistant using a cash register. She usually
does the following:

(a) types® the first price;

(b) presses a key to clear® the register;

(c) types the next price;

(d) presses a key to add this price on® and clear the

register.

Now she repeats steps (c) and (d) until all the prices have

@ calculating machine(s): {FBHLE. #i computer WH{HE hTi
HH. @ (are) designed to (+FHFHE): RIFRAEG):, Ak
slide rule(s): I+ HR. @ model(s): Fld “(H)B% B #R7, REWiF
“HHEH. @ trick(s): KR“REBR”,XAWEERESF". © think
of: M—M; M. RPWEAK, RR—-FEUKFS. O type(: HIT
FHAT(E), &5HiF. clear: 2. FT&; WL, 11F. £310. © add
om B In k%K.




been included. She finally does onc more® thing. She
presses a key to make® the machine print out the total
on a slip of paper. Quite often all the individual prices
are given as well as® the grand total.

These machines are not computers in the present-day
sense of the word. By computer we now mean® a machine
which can perform any sort of calculation, and which can
be given a list of instructions all at once,® and will work
through® them by itself® until the job is completed. If we
employed a computer to add sums of money like a cash
register, we would just need to tell* it

(a) add the following prices;

(b) print out each separate price;

(c) print out the total;
and then we would give it the list of prices. There would
be no need® for us to touch the computer® each time it
bas to add.® It would do this automatically.

Exercise 1

Which device would you sayii you are more like, a calculating
machine or a computer?

* How we ‘tell’ the computer will be discussed in chapter 2.

©® one more: H—A; BH 4. @ make (+&if) (+FHiREB):
. (0; ik B). @ as well as: LLR; #R..—#%. @ by (..) we
mean...: {B (.) #HR.... G all at once: —ik; RH: RR.
work through: #t52. (@ by itself: B2; . (© there would be no
need (to +HIAMEE): LA (B) HBE; FTHEG). © for us to touch
the computer: HBB L EiE (we) HRERMIE, 25, BHAID need.
@ each time..add: MEEHKF-HMLEHE. RHEARE @ would
you say: {RihdG. RIEAIE.




Digital and analogue computers

Consider the simple abacus which consists of beads strung
on wires.
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Fig. 1 An abacus.
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To add two numbers, for example 2.5 and 5.4, let® wire
A represent tenths, wire B units and wire C tens. Slide two
beads on B and five on A over to@ the right hand side.
This of course represents 2.5. Now slide a further five
heads on B and four on A over to the right hand side.
The number now on the right hand side of the frame is
the total, 7.9. In this device numbers are represented in a
way which is very similar to that in which we normally
write them. To increase the number of significant figures
we just increase the number of wircs. For example, 3171.24
needs six wires. This is called a digital device and com-
puters using this principle are called digital computers.

In contrast to® the abacus we can represent numbers
by lengths on a strip of paper. To add 2.5 and 5.4, all
we need® is two such strips placed side by side® as shown
below.®

D let (+ &) (+HARR): ik B 4+ ). @ slide ()
over to...: {B(..)MH.... @ in contrast to: 5.3 5. MK ALk

AR, @ all we need =all that we need: RFIHBEHLMEARE. ©
side by side: Jj£{fffi. (> as shown below: 1 Fi 3.
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Fig. 2

Place the 0 of the strip E opposite® 2.5 of D, look
. along E to 5.4 and read the number on D immediately
below. This is an analogue device, for® numbers are being
represented by a physical quantity. Analogue computers
represent numbers by voltages rather than® by lengths.
Setting up® a problem and reading the result always de-
pend on measurement, of length in the example above, and
of voltage in the computer. Since measurements are always
subject to® error, the accuracy of results depends on how
accurately we can measure the quantity representing the
numbers.®

Analogue computers are usually cheaper than digital
ones,® but are not as accurate.® They are often designed
to deal with specific problems and are not as versatile as
digital computers which can generally deal with any prob-
lem. In this book we shall consider only digital comput-
ers.

® opposite: F...fME. RHEIT. © for: @Y. G rather than:
TARER). @ set(ting) up: $£H; ®ir. 5 (are) subject to: 5RA...
BR4E.... (® how..numbers: depends on E:RHEME. &) ones:
% computers. are not as accurate =are not as accurate as
digital computers. i
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Exercise 2

(a) Further examples of analogue devices are the thermometer
and the slide rule. Can you name’d any others?

(b) Desk calculating machines and turnstile counters are digital
devices. Can you think of any others?

History of computers

Many ot the famous mathematicians in history were in-
volved in® the development of calculating devices, but the
basic principles of a computer were first outlined by an
English mathematician, Charles Babbage. His first designs
were for a machine to calculate such things as Jogarithm
tables, but in 1832 he began work on® the design of a
- truly general purpose computer. He had no alternative to@

making a purely mechanical device using gears, rods, and
wheels, but the organisation of the machine was very like
that of a modern electronic computer. Unfortunately the
engineers of his day were not capable of making such an
elaborate machine, and Babbage died in 1871 without seeing
his dream realised.® (Fig. 3).

Modern computers are electronic, and it was not until the
1940’s that® such machines could be built. Research workers
in America produced a working computer in 1945. The
first models were very bulky because they depended on
valves similar to those you may have seen in old radio
sets. Later machines had transistors and at present they

‘D name: PHG BB MWLM AE. L. @ (be) involved in:
AT 3 work on: IE; B%l. 0 had no alternative to (+ iR
B): BROZIMBIELSE.  © see(ing) his dream realised: B LAy m
%8. @ it was not until...that (...): HE...A4.).




Fig. 3 Part of Babbage’s computer.

use integrated circuits which take up® an incredibly small
space. (Fig. 4).

The reason for the development of small computer
parts is not just to save space but rather® to increase the
speed of computation. Present models are several thousand
times as fast as® the 1950 machines, which could perform
about 1000 simple additions per second. You should find

M take up: &A; 4. © not just (...) but rather ...: F{R(.)
WH(E BEWRE).... @ X timesasfastas..:(ydil. 09X & ..tk
(X-1) 5.



| Fig. 4 Valve, transistor and integrated circuit units.

out how many you can manage®D by asking your neighbour
to write down ten simple addition problems and then note®
how long you take to complete them®. If you do about
one addition per second you are very fast but even the
old computers were 1000 times faster. (Figs. 5 and 6).
The speed of the early machines (some of which had
interesting names, for example MANIAC, standing for®

(D how many...manage: {R§Efli£/. & find out BERPHHFEMY. O
note: 3. RFiAE. ® how long...them: friiE ENERLZIHF. &
note EXPFIENF. @ stand(ing) for: RK; E%E £.. HAK.
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