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Introduction

In the freezing month of January 1951, an extraordinary collection of people gathered in Paris,
France, for a conference with the title ‘Les machines a calculer et la pensée humaine’ (Calculating
machines and human thought).! The conference was held at the Centre National de
Documentation Pédagogique, 29 rue d'Ulm, with support from the Rockefeller Foundation. The
organising committee was chaired by Joseph Péres, director of the Institut Blaise Pascal (IBP)
and included Louis Couffignal, director of the IBP's Laboratoire de Calcul Mécanique (Mechanical
Calculation Laboratory, which in fact concentrated on digital techniques) and several more junior
helpers.

The IBP was founded in 1946 and existed until 1969, its history well documented by Mounier-
Kuhn.? Couffignal had spotted the importance of binary calculation in the 1930s, and in 1946 he
visited the USA and saw the ongoing work there, notably ENIAC. It seems that he had all the right
contacts to organise an important and successful conference. Those present included most of the
leading computing pioneers in Europe, and several from the USA, the leading cyberneticists, and
a number of neurologists. Surely this blend of topics and specialists should have been an earth-
shaking meeting from which great ideas emerged, but it has passed largely unnoticed outside
France. This article outlines the contents of the conference and speculates, needless to say with
the benefit of hindsight, about why it failed to reach the synthesis that we might have expected
from such a dialogue between the emerging disciplines of neuroscience and computer science.

The Participants

In that January only a few years after the war, Paris was no doubt gloomy and cold3 but was
probably a welcome change for the some 40 British participants at the conference, escaping from
strict food rationing and all the other privations of British life at that time. France was also still
suffering from rationing, but Couffignal, with his supplementary job as Inspecteur de
I’Enseignement Technique, at least managed to arrange a closing dinner catered by the Ecole
Hoteliére de Paris, which must have been a real treat for the participants. All the same, given the
restrictions on travel and foreign exchange in those days, the conference must have been
considered of extraordinary interest for so many to cross the English Channel. There was a total
of about 270 participants, mostly from France but more than 60 of them from other countries:
Belgium, Brazil, Britain, Germany, Italy, the Netherlands, Spain, Sweden, Switzerland, the USA
and Yugoslavia. There was a mixture of scientists, engineers, and about fifteen neurologists or
doctors. A few journalists were present too. The local participants included several listed as
‘Calculatrice’ (computer), who were of course skilled operators of calculators, a female
occupation in France as in most countries at the time. In modern French, an electronic computer
is ‘un ordinateur’ but ‘une calculatrice’ was also in use at least into the 1970s, after which it
came to refer only to small calculators.

It seems worth listing some of the more notable names, in alphabetical order, with their
attributions in 1951, and a few notes on those not well known to historians of computing.

e Howard H. Aiken (Harvard).
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W. Ross Ashby (Department of Research, Barnwood House, Gloucestershire, UK) -
Britain’s cyberneticist.

Andrew D. Booth (Birkbeck College, London).

B.V. Bowden (Ferranti, UK) - He was the editor of the influential 1953 book Faster than
Thought. Bowden himself wrote the chapter on Thought and Machine Processes, but
made no reference to the Paris conference. In due course he became Minister for
Education and Science and Baron Bowden, of Chesterfield in the County of Derbyshire.

Louis de Broglie, Secrétaire Perpétuel de I'Académie des Sciences, Paris, an important
physicist who had become interested in cybernetics.

F.M. Colebrook (National Physical Laboratory, UK) - the man who brought the ACE
project at NPL to fruition.

W.S. Elliott (Elliott Bros, UK) - Bill Elliott, head of Elliott Brothers’ Computer Division at
Borehamwood.

Pierre Germain (assistant at the University of Brussels). In 1951, he was an assistant to
the applied physicist P. Kipfer, helping to build an analogue computer for solving Laplace
equations. He also contributed to Couffignal’s project. Joining CERN in 1955, he became
Leader of the Proton Synchrotron Machine Division in 1961, and continued in senior
positions at CERN until retirement.

D.R. Hartree (Cavendish Laboratory, University of Cambridge)
S.H. Hollingdale (Royal Aircraft Establishment, Farnborough, UK)
Tom Kilburn (University of Manchester)

K. Lonsdale (Ferranti, Manchester)

W.S. McCulloch (University of Illinois) - whose 1943 paper> with W.H. Pitts made the
link between neurology and Turing machines.

Jacques Maisonrouge (IBM, Paris - later to be head of IBM Europe)

Benoit Mandelbrot (Philips, Paris - where he was employed as an engineer on colour
television development from 1950 to 1953)

Eduard Stiefel (Institute for Applied Mathematics, ETH Zurich)

G.C. Tootill (Royal Military College of Science, Shrivenham, UK, also ex-University of
Manchester)

AM. Uttley (Telecommunications Research Establishment, Great Malvern, UK)

Alwin Walther, Technische Hochschule Darmstadt, the lone German. He became one of
the first computer scientists in Germany, building the ‘Darmstadter Elektronische
Rechenautomat’ (DERA) from 1951 to 1959, and in due course, with his colleague Heinz
Unger, he supervised the 1962 doctoral dissertation of one Carl Adam Petri in which
Petri nets were first proposed.

W. Grey Walter (Burden Neurological Institute, Bristol, UK) - Britain’s other
cyberneticist.

Adriaan van Wijngaarden (Mathematisch Centrum, Amsterdam) - later considered the
founding father of Dutch computer science.
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e Norbert Wiener (MIT) - America’s cyberneticist.
e Maurice V. Wilkes (Mathematical Laboratory, University of Cambridge)
e F.C. Williams (University of Manchester)

e John R. Womersley (British Tabulating Machines [BTM], UK) - previously the man who
hired Alan Turing to design the ACE at NPL.

A remarkable photograph exists of Ross Ashby, Warren McCulloch, Grey Walter, and Norbert
Wiener together at the meeting. Grey Walter was famous at the time for his electronic automata,
sometimes known as tortoises, which had hit the mainstream press the previous year when the
science and defence correspondent of the London Daily Express wrote about them. ¢ That
correspondent, the late Chapman Pincher, more famous for his 1981 book Their Trade is
Treachery, also attended the Paris conference. So
did Monsieur P. de Latil, listing himself simply as
‘homme de lettres, Paris.” This was Pierre de Latil,
actually the science correspondent of Le Figaro as
well as a book author. He at least got something
important out of the conference: afterwards, he
published a popular science book, Introduction a
la cybernétique: La pensée artificielle (Gallimard,
1953). Translated into English as Thinking by
Machine: A Study of Cybernetics (Houghton Mifflin;
Sidgwick and Jackson, 1956) it even acquired a
foreword by Isaac Asimov and the personal
approval of Norbert Wiener. Aimed at younger

Fig. 1: Ashby, McCulloch, Walter and Wiener [de Latil, 1953] readers, the book was an enormous success. De

Latil remained an important prophet of the

information age in France; for example, it was he who, in 1959, shocked the librarians of France
by suggesting in Figaro Littéraire that the French National Library would one day fit into six
square centimetres.”

The more technical participants came from a wide variety of academic, research and government
establishments, and from industry. Ferranti led the industrial charge with eight people; IBM
came next with four. Other companies present included BTM, Logabax, Elliott Bros, Machines
Bull, Powers-Samas (UK), Powers Tabulating Remington Rand (Brussels), SA des Machines a
Statistique Powers (Paris), Philips, and Plessey. Logabax had the contract to build Couffignal’s
planned machine, but they went bankrupt in 1952.2 Logabax was also associated with Elliott
Bros,® who eventually supplied an Elliott 402 machine to the IBP in 1955.2 The Société
d’Electronique et d’Automatisme, which was developing the first digital computers in France,
was also represented.

The Conference Sessions

The conference was arranged in three main sections:
1. Recent Progress in the Technology of Large Calculating Machines
2. Problems of Mathematics and Applied Science Relevant to Large Machines
3. Large Machines, Logic, and the Physiology of the Nervous System

There were thirty-eight presentations in all, only some of which will be mentioned here. The
opening speech was by a grand old man of French science, Louis de Broglie, son of a noble family
who ended his days as a duke. In fact he was only 58 at the time of the conference, but his Nobel
Prize in physics dated back to 1929. His introductory remarks were outside his original area of
expertise, and were possibly drafted for him by the conference organisers. He discussed analogue

3
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and digital calculators, and the analogy between the nervous system and both servo-
mechanisms and mathematical machines. De Broglie correctly identified the difference between
precise calculating machines (as pioneered by Pascal himself) and approximate analogue
machines. He characterised current activities (in 1951) as mainly oriented towards the latter.
That was probably objectively true, but of course the future of analogue computing was limited.
Although de Broglie recognised the growth of electronic machines, he missed the main point: the
future lay with stored-program digital machines; essentially with Turing, not with Pascal. What
is startling by its absence, to modern eyes, is any reference to programmable machines, Turing
machines, or for that matter to Turing’s MIND article on Computing Machinery and Intelligence® -
only a few months old, but surely a key publication for the topic of the conference. Unfortunately
the same lacunae underlay much of the six-day conference.

Turing’s absence from the meeting seems worthy of comment. Somehow, one would have
expected him to be there. During 1950, he and Claude Shannon had renewed their wartime
discussion of intelligent machinery and Turing had also met McCulloch, Uttley, Grey Walter and
Ross Ashby during the year!?. The conference might have been very different if his and Shannon’s
thinking on machine intelligence had been presented. But Turing’s interests were just then
switching towards his final great work on morphogenesis, and he was eagerly awaiting the
delivery of the Manchester Mark I computer.

At the time, the fundamental importance of the Turing machine was not widely understood. We
know of at least three people in the audience - Hartree, McCulloch and Womersley - who had
definitely read On Computable Numbers!! by 1951, and there were certainly others. However, for
many machine builders, the reference document was in fact von Neumann’s First Draft of a
Report on the EDVAC,'2 which contains no citations whatever, although von Neumann himself
was completely familiar with On Computable Numbers. Alternatively they used practical
information from the Moore School Lectures of 1946. In any case it is clear that the majority of
those present did not appreciate the vital importance of stored-program machines, and - judging
by the published record - those who did appreciate it did not say so.

In Section 1 of the conference, there were talks about the big machine projects of the day: Aiken
on the Mark IV (with twenty photographs); Booth on ARC, SEC, and APEXC; Eduard Stiefel
(ETHZ) on the Zuse Z4; F.M. Colebrook (NPL) on the Pilot ACE; Williams and Kilburn on current
work in Manchester - the Ferranti Mark [ was on the point of delivery to the University.
Colebrook, working for a Civil Service establishment, was careful to speak respectfully of
Womersley, Booth, Williams, Uttley, Aiken and the absent Turing. Colebrook seems to have been
the only speaker who even mentioned Turing in passing.

Other machine builders also spoke: E. ]. Petherick (Royal Aircraft Establishment) described a
decimal calculator; E. W. Cannon (US National Bureau of Standards) surveyed ENIAC, EDVAC and
UNIVAC, and described the NBS projects SWAC and SEAC; Stig Ekelof (Chalmers) discussed
mathematical machines in Sweden. Some analogue computer projects were also discussed. F.-H.
Raymond, the founder of the Société d’Electronique et d'Automatisme, was already working on a
von Neumann style machine, but Couffignal had asked him to speak only about analogue
machines.13 Raymond later described his frustrations with the rate of progress in France.1#

Couffignal spoke about the IBP’s own project, which was to be a parallel electronic calculator,
based of course on vacuum tubes - he gave circuit diagrams showing EL41 pentodes and ECC40
triodes. This was not to be a stored program machine, having only a limited amount of data
memory. Unfortunately the industrial partner for the project was Logabax, destined to be
bankrupt the following year, and the project ultimately failed.?

In Section 2 of the conference, the talks by speakers including van Wijngaarden mainly covered
the emergence of machine-based numerical analysis, a very important topic that was the main
public justification for all digital computer projects at the time. A talk by Wilkes was placed in
this section, describing experience with EDSAC and discussing numerical analysis subroutines at
some length. This demonstrated Cambridge’s leadership position at the time: his was the only
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talk about what had already been achieved with a digital electronic computer, and he even
covered the practical organisation of machine operations.

Section 3, supposedly covering the nexus of machines and the nervous system, should have been
the most exciting part of the conference. It was, however, rather a mish-mash of unconnected
talks. For example, Gonzalo Torres-Quevedo presented his father’s machines: a chess-playing
machine dated 1911, another from 1921, a ‘télékine’ from 1905 (a wireless remote control), and
a ‘fusée sans fin’ from 1895, ‘fusée’ in the unusual sense of ‘spindle’, so this was in fact a form of
analogue calculator. Grey Walter presented his cybernetic ‘tortoises’, which were certainly a
novelty at the time, with their apparently purposeful behaviour.¢ McCulloch presented a
thoughtful paper actually comparing calculating machines with the brain, perceptively noting the
brain’s enormous advantage of massive parallelism. He also discussed how the nervous system
was understood to work in 1951 (action potentials and so on). Professor H. Gastaut (Faculté de
Médecine de Marseille) also tackled the nominal subject, but largely with reference to Plato and
Descartes. Then Norbert Wiener spoke about calculating machines and the Gestalt, but it is hard
to find much substance in the paper. Realistic approaches to pattern recognition still lay far in the
future.

A. M. Uttley simply spoke about implementing logical operations in a computer. To some this may
have been a surprise, as most early machines and applications were focussed on arithmetic
operations in support of numerical analysis; cryptanalysis, which needed logical operations, was
not discussed in public in 1951. However, one should not forget that George Boole entitled his
major book on logic ‘An Investigation of the Laws of Thought,’ so Uttley was certainly addressing
the intended topic. To follow this, Ross Ashby talked about the homeostat, his self-regulating
machine made out of war-surplus bomb controllers. Like Grey Walter’s tortoise, this provided a
nice illusion of directed behaviour.

Several talks by neurologists were followed by Couffignal’s closing talk, entitled ‘Some new
analogies between the structures of calculating machines and cerebral structures.’ Like Ross
Ashby and Grey Walter, he seems to have been seduced by the tricks that simple feedback
circuits and logic gates could do - his diagrams are reminiscent of those of McCulloch and Pitts5
and for that matter of those used by Turing in his ACE design!5 - but his only ‘big machine’
reference is to ENIAC. Quite clearly, even preparing his talk for publication after the conference,
he still missed the main point of stored-program machines. On the other hand, he managed to
include a reference to the recently invented transistor, and its analogy to what was then
understood about synapses.

Conclusion

Apart from de Latil’s successful book, there is little to suggest useful outcomes from this
conference, despite its enormous potential and high-powered speakers. What was the problem?

Firstly, there was a general lack of recognition that stored program computers (Turing machines,
or von Neumann machines as many people already thought of them) would change everything.
Couffignal apparently didn’t fully understand this; the programme committee probably didn’t
understand it; none of the speakers and discussants referred to it. It must have been frustrating
for the few who did understand. The issue was not really a matter of abstract mathematical
theory; for example, Wilkes’ emphasis on the subroutine library was entirely pragmatic, and
entirely based on the stored program. Yet no discussion of his talk, possibly the most practical
one of the whole conference, was noted in the proceedings.

One suspects that language difficulties may have limited the debates - the proceedings are
presented as if everyone spoke and wrote immaculate French, but many of the speakers were
certainly not fluent. The result was that the analogies drawn between machines and the nervous
system were mainly reductionist, with a focus on logic gates and synapses: nobody, with the
possible exception of McCulloch, sketched the big picture.
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Secondly, there were mixed objectives. This was an early instance of the ‘mad inventors and
untrustworthy engineers’ problem belatedly identified in 1969 by John Piercel¢ that hurt pattern
recognition, and artificial intelligence in general, for several decades. For Pierce, researchers
tended to rely on individual inspiration (the ‘mad inventor’) or on untested methods (the
‘untrustworthy engineer’), instead of evidence-based scientific analysis. Both of these errors can
be identified in the conference proceedings. The basic science of neurology and brain function
was very limited in 1951, and the engineering of digital computers was still experimental.
Confusion of thought when considering these two disciplines together was almost inevitable. Of
course, it is easy sixty years after the event to diagnose this confusion, but it was natural enough
at the time.

This confusion had consequences beyond the fields of computing and machine intelligence. The
third conference theme - Large Machines, Logic, and the Physiology of the Nervous System - was
a harbinger of years of theorising about human cognition. Recently, Simone Schall wrote that
“following the cognitive revolution in the 1950s, psychology treated the computer as the most
appropriate model to study the mind. Now we know that a brain does not work like a computer.
Its job is not to store or process information; instead, its job is to drive and control the actions of
a brain's large appendage, the body.” 17

Finally, despite Computing Machinery and Intelligence having been published the year before?,
Turing’s and Shannon’s clarity of thought about what became the study of artificial intelligence
was missing. Thus, the opportunity to truly characterise the relationship between programmable
computers, machine intelligence and human thought, to the extent possible in 1951, was missed.
It was another five years before the founding artificial intelligence conference took place in the
USA, by which time Turing was sadly dead.

Nevertheless, in Mounier-Kuhn'’s opinion?3, the conference helped to establish numerical analysis
in French academia, thus favouring the development of digital computing, and it was therefore
the first meeting in France of what later became the national computing community. This in itself
was an important result.
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