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Viith the advent of the high-speed digitel computer there has
appeared, only for the second time in human affairs, a tool which
is not restricted to a particular category of use. The stezm enginely
made available to man a source of motive power other than miscles.
¥eow he computer offers a source of information-handling power
other then brains. There is accordingly a widely held belief,sha.red. lrg the prast

wankess,

Athat the high-speed computer is a harbinger of a second technological
revolution, the social and economic consequences of which may
well make the first seem like = minor distur.bance of human history.
What is only now beginning to dawn on the lay spectator - with
excitement or epprehension according to temperament - is that
there is no corner or cranny of man's intellectual, technological

or cultural life which is not capable of being penetrated and

transformed by the computing methods of today and tomorrow.
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Computer as intellectual match-maker

The first place in which the Protean capacities of the high-
speed computer make themselves most immediately known is in a large
University. Here is assembled within the same rerimeter a sample
from the whole kaleidoscope of arts, sciences and technologies
which comprise our culture. A new dimension thus enters University
work, when, for example, a Greek scholar and an entomologist can
each discover not only that computing can solve his problem, but
even on occasion that it is a problem which has basic features in
common as between two aﬁparently two remote disciplines. The
classification of words and the classification of insects may
require a strictly analogous mathematical and computational
treatment,

Chro-oscmes and sters

Examples could be multiplied of this inter-disciplinary match-

meking role , and it is a role upon which Edinburgh University's new



Computer- Unit places great emphasis. A recent instence is the liaison
effected between the ledical Research Council's Cytogenetics Res-
earch Unit and the Department of Astronomy. The medical research
workers are internationally known for their work on the micro-
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scopic examination of humen chromosomes and have to their credit
the successful correlation of verious abnormalities in the \
chrozosome pictures with congenital and other disorders. The
astronomers have been working on the measurement ard analysis of
star pictures. At first sight it is not obvious fhat two such groups
coulé have sufficient¥)y in common to bring them together.

The counting and classificetion of chromosomes in hundreds
and thousands of microscopic preparations is the basis of tedious
toil upon which the investigetions of the medical research group

is founded,and the sheer mass of drudgery severely limits the rate

of progress, The same cen be said of the examination of endless
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photographs of regions of sky teken under verious conditions of
filtering, What is reguired are computerized systems capable of
recognising a chromozome in the first kind of picture and a star
in the second. 'Yet these requirements prove not to be too far-
fetched and the Computer Unit is now helping to tackle the problem,
It can already be said that much of “he equiprent and basic logic
will be common to the two projects.

Converting wavy lines into numbers

A rroblem common to & wide range of different Bepartments
and projects concerns the processing of results initially recorded
‘ »
&s wavy lines on paper. Before such a record can be handled by
corputer these continuous traces must be converted into a seguence
of nurbers., To effect this " enalog-to-dagitel™ conversion auto-

mevically is essentially the sawe problem, whether the traces have

been obtained from an electr?%ncephalogram, a berometer, a stress
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reter in a wind tunnel, or a seismopgraph monitoring earth tremors,
It has in f'zct been the International. Seismologiccel Reszearch
Centre, recently established with povernment aid under the aegis
of the University Department of Astronomy which has come to the
rescue in this instance, and has generously made accessible to
other z:eSearch workers in the University a full scale conversion

system of' advanced type.

Lisison with linpuistic and bic-medical proups

Another exampie of close liaison is that existing between the

Corputer Unit and the

Ressareh—supported Linguistic Reseerch Group,ﬁ#ﬁﬁ:s’k.f)ﬁ;artmnt of
vihichg (s S-Appod'ul (13 the Depafrmow\' c,)f. deh":\'c. amd fndustiiad 'Qet

English Language,‘(. This group has recently passed an important

milestone, the creation of a working computer program as part of &
system designed to inspect a sequence of English words and to

decide whether or not it constitutes a grammatical sentence. This



is a task which the reader doubtless finds siraightforward enougs,
having been engaged on it feirly continucusly since childhood. To
mechanize the process is far from straigntforward, but success in

this limited objective is a £y pre-recuisiie for the development

of effective systems of machine translation/g W/@”z

Collateral links also exist between both the Computer Unit and
the Linguistic Group on the one hand and on the other the Exper-
imental Trogremming Unit of the Department of Surgical Science.
This Unit is elso supported by D.S.I.R. and has as its terms of
reference the development of computer programs capable of showing
"intelligent" behaviour, in particular of learning by experience.

Small computers in research

The situation on the medical side of the University is of
particula interest, in illusirating an attitude to the role

of the small computer. This attitude is quite new in this couniry



end points the way, we believe, to future University patterns. By
& small computer we here mean one costing in the ranpe of £10,000 -
£100,000 rather than in the range of £100,000 - £1,000,000. The
new feature is the realization that an umporiant function of the

small machine is as & tool of resesrch into ways of more profitably

utilizing large mechines.

Cther things being egual, it is always cheaper to do one's
bread-and-butter computing on a larger machine, since speeds go
up much faster than costs. It the research and development of'ten
needed to reduce a probler tc the bre.d-snd-buiter stage is one that
typically requires a very gre=t deal of trial and error.#ilils

In the present state of the art, oniy the smell machine is

joet, . wt—z;-
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Mélff. for such "cut-znd-try" wor% This 3is the basis of a

recent decision of the Advisory Council for ¥edical Research in

Scotland to recomnend the award of £50,000 from the Scottish



Hospitals Endovment Research Trust to a group of research workers
in Edinburgh University's L-f?fdica_l School, and to earmsrk the
bequest for research into new weys of putting computers at the
service of scientific medicine.
Herdviare

Everything which we have described so far is cancerned with
the side of cozputer science known as "software" » 1n contra-
distinction with the electronic "hardware® constituting the
actual computing ecuipment, ith regard to hardware facilities
Edinburgh has chosen io travel & road of its own, and is venture
ing much in the hope of gaining much. ™o years ago the University
rejected the opportunity of accepiing as its ration from the
University Crants Cormittee a small, second-nand obsolete computer,
Discussions were held with Dr. Jack Howlett, Director of the Net-

ional Institute for Research in Nuclear Science s and generous
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and timely essistance I'rom this source emabled us to launch a very
considerable experiment - the uitempt to use, by telephone-wire
cornection, the giant Atlas computer at “anchester, 2C0 miles
away. This venture is siill in its early stages, ani will shortly
enter a new phase in which the conneciion will be to the Atles at
N.I.R.N.S. in Chiiton, Berkshire. 4 quota of computing time on this
machine is to be made available to 211 British Universities,
initielly free of charge. 4 siart will slso be made in operating
"on line"., By this is meant e system whereby the user and the rem—
ete machine interact direcily back and forth along the wire » 85
opposed to tne mere passive trensmission of programs and data.

e see itnis program as shori-range pioneering with a long-
renge purpose, this purpose being to irain and discipline curselves
to the point where we can justly expect to be given a lezding part

tn Brifain
Y / in the de}/elopment Zo.f‘ the first lerge "on line” systems. In such
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Sysi&€ms many users heve simulteneous eccess io the ceniral unit vae
a veriety of input and output channels, including not only type~
vriter but also handwriting, draving, speech, ané visual displays of
all sands. These, as far as Eritein is concerned, still belong

to w.e future. Yei their potential impact, not only upon Univ-
ersity research, buti on inaustrial, commercisl and military
appications would be difficult to overestinate. To bring these
systems within reach must therefore be viewed as an enterprise

of rcre than ecaderic, crdi more than loczl, imporiance,



