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VI. Computers

Most of us still count on our fingers. Not prices,
perhaps, but points of information and things that we intend
to do. Man’s fingers were his first computing machine. He
used them to help him to add up, subtract, and generally
work things out. Then he invented the abacus, or counting
frame. On this, rows of beads represent numbers. By using
one row for numbers below ten, the next for groups of ten,
the next for the hundreds, and then the thousands, etc. , the
operator can use the ‘abacus for reckoning quite high
numbers, Shopkeepers in the Far East — for example, in
Singapore or Hong Kong —still use the abacus, and a skilled
operator can do his calculations with it more quickly than an
operator in London using a mechanical adding machine.

We can think of the beads on an abacus as a series of ”
switches”. On the Chinese abacus illustrated in this section,
there are five beads (each representing one) on the wide
section of each wire, and two beads (each representing
five) on the narrow section. Looking at the wide section
first, we see that the beads are normally grouped towards
the outer part of the frame.
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To count 1, we switch one bead towards the dividing
bar. To add 2 and 3, we switch first two beads and then
three towards the dividing bar, and read the result as 5. To
add 4 and 3, we move the beads until all five in the wide
section are towards the dividing bar, We then switch this
count of five to the narrow section, where it is represented
by one bead only. This releases our five original beads,
which return to their original position. We move two of them
to compiete the calculation: 1” five-bead” plus 2” one-
beads” equals 7. _

To multiply by ten, we switch to the next wire in the
frame , moving one ” five-bead” and two ” one-beads” to the
dividing bar. On the first wire, we return all the beads to
their original position. The abacus now reads 70.

It is possible to devise mechanical switches of this
kind, automatically operated, to cover a wide range of
mathematical calculations. Charles Babbage, an English
mathematician living in the nineteenth century, made the
first attempt to produce a machine which could do complex
mathematical work. He designed his machine for calculating
mathematical tables. Its switches were operated
mechanically, by means of wheels, gears, weights, wires,
etc. The information concerning the problem to be worked,
and the instructions to the machine on which set of switches
to use, came from punched cards —that is, cards on which
information was represented by‘ the position of holes
punched in them, in a way rather similar to the way the
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position of the beads on an abacus can show a number.

Babbage’s machine could do a wide range of
mathematical work, store information for future reference,
and even make comparisons between resuits of different
calculations. It included a device for printing results on
paper. It was ,in basic conception,very like a modern digital
computer. Unfortunately, he never finished building it. In
spite of a grant from the British Government, and the
investment of much of his own money, when he died in 1871
the machine was still incomplete. Nevertheless, later
scientists studying his plans and drawings have said they
were sound. The first modern computer, built in 1925 by an
Americal team led by Vannevar Bush and also using
mechanical switches, was similar in principle to Babbage’s
design.

The future of computers, however, lay not with
mechanical switches, but with electronics. The movement of
electrons in so rapid, and they are so quickly started and
stopped (the time nceded for a switch being millionths of a
second ) ,that even very complex calculations can be done in
a very short time.

An electric switch has two positions—on and off. It is
therefore simpler for the computer to handle mathematics
expressed in terms of two digits (1,0) than—as in everyday
life —in terms of ten digits (1, 2, 3, 4, 5, 6, 7, 8, 9,
0). Two—digit mathematics, known as” binary”, is similar
to the decimal system, as a comparison of these tables will
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show ;

Decimal system Decimal system Binary system

Number: 8097 Number . 29 Number: 29
8X10°=8000 2X10'=20 1X2'=16
0X10*=0 9x10°=9 1X2°=8
9X10'=90 29 1X28=4
7X10°=7 - 0X2'=0
8097 1X2°=1

29

In each case we express the number by following the order
of the digits on the left —hand side of the table, reading
downwards. The number 29 in decimal notation reads 11101
in binary. The digit in each column can only be either 1 or 0.
Dealing in terms of two positions only, the machine can
do calculations of even the most complex kind,depending on
the circuitry. Because the switches are electronic and not
mechanical, the calculations are made with great speed.

1. ACROSS THE ATLANTIC BY COMPUTER

One of the yachts entered for the transatlantic race in
1968 had a pbssible advantage over the others. Only one
person was allowed on board each yacht and he had to sail
it single—handed across the Atlantic Ocean, but the man
who sailed the Sir Thomas Lipton used daily information
from a computer on shore to help him to plot his course.

The program prepared for the computer included data
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(in-formation) ablut the characteristic performance of the
yacht in different conditions. Data concerning the daily
performance of the yacht during the race — its speed. ,
course and position — were radioed back by her captain.
Geoffrey Williams, to the computer programmers at English
Electric Computers. They also had daily from the
Meteorological Office, on magnetic tape, recorded data on
wind speed and direction over the Atlantic Ocean.

With these data, the computer worked out a number of
the ” best possible” routes which the yacht might take. At
this point. , human judgement took over again. From six
routes supplied by the computer, the Ship Routing Offecr at
the Meteorological Office selected two or three to radio to
Geoffrey Williams. He, in turn, used his judgement to select
the route he wished to follow.

The calculations by computer took three and a half
minutes each day. (A man would need perhaps as long as
thirty-—six hours. )

And the result of the race? The sir Thomas Lipton won.

2. THE COMPUTER IN DAILY USE

in helping the winner of 1968 transatialtic single —

handed yacht race, the computer calculated (and therefore,

we may say,proposed) several courses of action. To do this

it used not only the instructions fed inio it by its

programmers, but also the information stored in its memory

banks. Computers are already used in normal business
+ 360 °



operations in the same way. Information concerning the
business, and instructions on the necessary calculations, are
fed into the computer. In considering a number of alternative
courses of action, a manager can now ask the computer,”
What would happen if |-+ ?” and he will get a helpful answer.
Similarly, public services can use computers to help with
planning. In St Louis, U. S. A. , the police department uses
a computer to help to plan the distribution of its men over
the city. In this case, the computer’s calculations are based
on information about the geographical distribution of the
city’s crime. In the centre of London, a computer fed with
information concerning traffic flow controls traffic lights.

In addition to calculations, the most frequent use for a
computer is probably " information retrieval”. Most business
firms, on receiving a letter, will know how to file it so that
they can find it again. Big firms have thousands of files
occupying valuable space, because paper takes up a lot of
room. The same information could be stored in a
comparatively small space by using a computer. Moreover,
computers can retrieve information very rapidly, Bringing
together a series of relevant facts may take several days in
a firm using old-style files (maybe even longer), while a
firm using a computer could have the information in minutes.

The full benefits of the information retrieval potential of
computers have not yet been exploited. In Britain,a scientist
working for the Atomic Energy Authority has proposed to the
government that the whole of British law should be
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computer-filed-an eatimated twenty million words. Another
suggestion, made in the weekiy magazine New Scientist, is
that people’s addresses and telephone numbers should be
stored by computer. In the future, instead of Iooking“ up a
number in a telephone directory, we could ring up the
computer, which could be programmed even to arjswer
comparatively vague inquiries such as ” Could you tefll me
the number of a Mr Halkin who lives in+:-er-+-Chalfont Road
or Avenue?” The computer would reply, almost
immediately,” John Halkin, 530 Chalfont Way, number 111
—85~=6728."

3. FEEDING THE COMPUTER

To look at, a computer is a mass of equipment and
circuitry neatly contained in one or more metal boxes.
Perhaps there is a keyboard (similar to a typewriter
keyboard) attached to it, or a cathode ray tube looking like
a ielevision screen. Near by, there may be a number of
racks and shelves on which magnetic tape and discs are
stored. All this equipment, in fact everything that we can
see, is called by the computer industry the hardware.

When a firm decides to install a computer, the cost of
the hardware may only be half the total cost. It may even be
considerably less than half. The remaining cost is the
software —that is,the instructions which must be fed into the
computer before anyone can use it. Most manufacturers of
hardware have a library of programs. They can feed in the
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relevant programs when they install the equipment,
assuming of course that the purchaser needs the kind of
program which has already been used by other purchasers.
If his needs are less general and he requires a program
designed for his special situation, then the costs are much
higher. Even then, the programs may be sent to him by the
manufacturers of the hardwarc, although there are already a
number of firms specializing in programming only, the
software manufactursers.

The user may wish to ask his computer questions, or
feed information into it or both. The program is designed to
fit his requirements, and this means giving him a language
that he can use when communicating with the computer. He
may wish to translate everything into a series of numbers,
but it is more likely that most users will wish to express
themselves in plain language. This is possible on modern
computers. The operator can sit at the keyboard and type
out a question in English, such as” How many one —
centimetre brass screws must | order?” If the computer is
programmed to answer such questions it may type back ”
Don’t order any. You are over-stocked. ”

It is therefore no longer necessary to translate words
into numbers. Plain language can be used providing that the
operator keeps within the limits which the computer will
accept. A computer may be able to answer a question such
as ” What is the time?” (providing it has access to such
information), but might be puzzled by communications such
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