EDSAC PROGRAMMING AND APPLICATIONS
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EDSAC springs to life, 6 May 1949
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INITIAL ORDERS : HAY 7ZF 1749,

QC00 0001 0004 000¢ 0016 0025 003§ 004¢ (054 0081
0100 0121 0144 016S 01¢6 0225 0256 (C28¢ 0324 (361

0400 0441 0484 052° .0576. 0625 0676 C€72¢ 0784 (0641
0C00 0Sh1 1024 108C - 1156 1225 126 136C 1444 1521

1600 1681 1764 184¢ -1¢36 2025 2116 220¢ 2304 2401

—— 2500 2h01 2704 280S 2¢16 3025 3136 324C¢ 3364 3481

3500 3721 3844 396G 40S6 4225 4356 448C 4624 4761

4¢00° 5041 5184 532C 5476 5625 5776 5¢2¢ 6084 6241

6400 6561 6724 688C 7056 7225 73%6 756C 7744 7S21

USER PROGRAM 8100 8281 8464 864C 8836 <025 <216 <40C <604 <801
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UNIVERSITY OF CAMBRIDGE
COMPUTER LABORATORY

Head of Department Corn Exchange Street
Prof. M. V. Wilkes, F.R.S. Cambridge CB2 3QG
Director of the University Telephone Please note that our new

elephone number is
Dr. D. F. Hartley c.:nwao- IO;;M 352435

2 August 1979

Mr M. Campbell-Kelly
Sunderland Polytechnic
Department of Mathematics
and Computer Studies
Priestman Building

Green Terrace

Sunderland SR1 3SD

Dear Mr Campbell-Kelly,

I thought that you might be interested in a very early EDSAC program
tape that has come to light. The tape itself is in a rather fragile condition
and I thought it best to make a Xerox copy. This I enclose.

The tape is labelled in pencil with the word 'Airy’'. I also enclose
a Xerox copy of the first page of a "Record of Programme Tapes" that I began
to keep at the end of July 1949, Since the tape bears no number, it
presumably belongs to just before this period. It is an early version of
the program that was used to compute the table of the Airy integral that I
published in 'Nature’.

Yours sincerely,

m. V. 4\),,4\:/5""

Wil kesd Airy-JuldaEyr am June
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ding address was on “The Control of Population”,
"h,' or. C. P. Blacker (secretary of the Eugenics
by ety). He dealt mainly with the manner in which
S(“mi(.d to control population affects Great Britain
‘hfi the Commonwealth, and how it will shortly
mn.,x:nt itself to the world. As regards Great Britain,
he suggested that, in our present precarious economic

aditions, our basic position would be safer if our
o lation were reduced to within five or six per

ul
P:,‘:, of the number we could feed from our own
',..-enurﬂ‘s. In the case of the Commonwealth, he

1 that a Commonwealth Institute of Demo-
ic Studies, concerned with collecting informa-
tion, could be formed, and that its work could
be supplememed by a Commonwealth Office of
population, designed to weld the Commonwealth into
i demographic unity. In connexion with the wo_rld
sroblem, he maintained that there is but one solution
for countries like India and China, now struggling in
the high stationary and early expanding phase of the
demographic cycle—the deliberate control of fertility.
\dmitting that the task of transforming unbending
forms of thought and custom, evolved over millennia
and interwoven in the texture of religion, is formid-
able, there are signs that a sense of demographic
realities is spreading among enlightened men in India
and elsewhere. TUnder the impact of Government
ncouragement and feminist propaganda, and in the
resence of specially provided facilities, what has
been called the ‘cake of custom’ might break up more
easily than seemed possible.
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ELECTRONIC CALCULATING-
MACHINE DEVELOPMENT IN
CAMBRIDGE
By Da. M. V. WILKES

N a recent article (see Nature, August 27, p. 341) an
I account was given of a conference on high-speed
digital caleulating machines held in the University
Mathematical Laboratory, Cambridge. The article
included a brief description of the EDSAC (electronic
delay storage automatic calcula-

tor)?, the large electronic cal- g

culating machine which has been
built in the Laboratory, and its
relationship to the various similar
machines now under construction in
England and the United States. It
isintended to give here some further
information about the EDSAC.

A digital calculating machine
performs the operations of addi-
tion, subtraction, multiplication
and division, and can, therefore,
be used for solving any problem
which can be reduced to arithmet-
ical form. In a number of fields
of research, mathematical formula-
tion of the problems presented is
possible, but analytical treatment
of the resulting equations is either
not feasible or is otherwise in-
appropriate. The methods of
numerical analysis are, however,
often applicable, and it may be
expected that progress in such
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Fig. 1. A general view of the EDSAC. The racks in the front row contain (from left
to right): part of the store (two racks), pulse generator, and input-output units. Behind
are three racks containing the i

(two racks) and the arithmetical unit (three racks).
photograph may be seen the tape-reader for the input tape, and the teleprinter on which
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fields will be greatly accelerated by the application
of high-speed calculating machines.

Much original work of a mathematical character
may be necessary in order to reduce a problem to a
form in which it can be put on the EDSAC. This
will be specially true of problems which give rise to
very large-scale computing operations such as become
possible when a high-speed machine is available.

The photograph shown in Fig. 1 will give some
idea of the size of the EDSAC. It contains about
3,000 valves and consumes 12 kilowatts of power. A
problem is presented to the machine in the form of
a punched paper tape of the kind used in telegraphy.
The tape contains the programme, that is to say,
instructions (in a coded form) for performing the
successive arithmetical operations needed to solve
the problem, and also any numerical data required.
No other setting up of the machine besides putting
the tape in the tape reader is necessary; the
machine can, therefore, be switched rapidly from one
problem to another. Fig. 2 is a photograph of the
tape-reader with a tape in position. The results of
the calculation are printed on a modified teleprinter.
Instructions for the layout of the work and for
printing any headings required must be included in
the programme.

Except for the input and output mechanism, the
EDSAC has no moving parts, all computing and
control operations being performed by means of
electronic circuits. Within the machine numbers are
expressed in the scale of two and are represented by
trains of pulses synchronized with a continuously
running ‘clock pulse’ generator. If a pulse is present
in a certain position in the train, the corresponding
digit of the number is a 1; if there is no pulse, the
digit is a 0.

Numbers expressed in this form are stored by a
method depending on the use of an ultrasonic delay
unit. The pulses are applied to a quartz crystal
mounted at one end of a column of mercury, and
give rise to ultrasonic pulses which travel through
the mercury with the velocity of sound. On arrival
at the far end they strike a second quartz crystal and
are reconverted into electrical pulses. The time
taken to traverse a column of mercury 5 ft. long is
about 1 msee., and the interval between the beginning

control, and, in the rear, the remainder of the store
On the extreme right of the

results are printed
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