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Introduction

The International Conference on Information Processing is
convened by Unesco in pursuance of resolution 2.41 adopted
by the General Conference at its tenth session in November-
December 1958. The conference will be held from 15 to
20 June at Unesco’s Permanent Headquarters in Paris.

The project to hold such a conference arose out of a
suggestion made by the Joint Computer Committee (United
States of America) in 1957 and was subsequently endorsed
by the International Advisory Committee on Research in
the Natural Sciences Programme of Unesco (fifth session,
Moscow, May 1957). It reflects the considerable progress
made in recent years in the design and utilization of electronic
computers.

It is not surprising, therefore, that special institutions have
sprung up recently and that more are being established in
many countries; and that computing divisions have been set
up, or are being set up, in large research laboratories, which
have to carry out a considerable volume of complicated
mathematical computations.

In September 1957 Unesco itself established a provisional
International Computation Centre in Rome with the assis-
tance of the Italian Institute of Higher Mathematics. The
centre is called upon to fulfil important tasks as regards
international co-operation in the field under review.

The utilization of information processing machines, the
construction and operation of which require considerable
financial resources, raises new mathematical and engineering
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problems which are at present attracting the attentlon of
research workers.

The International Conference on Information Processing
now convened by Unesco Is intended to facilitate research
and the international exchange of information and experience
in this field. The conference is of a non-governmental nature,
open to all scientists and engineers of a high standing in the
Member States of Unesco, of the United Nations and of the
Specialized Agencies.

In preparing this conference Unesco has been assisted by
an international group of consultants. The national or regional
groups listed below have acted as liaison bodies between
Unesco and interested persons:

Association Frangaise de Calcul,
Institut d’Astrophysique,

98 bis Boulevard Arago,
Paris-14.

Republic of Germany:

Deutscher Ausschuss fiir Rechenanlagen,
c/o Prof. Dr. A. Walther,

Technische Hochschule,

Darmstadt 16.

Istituto Nazionale per le Applicazioni del Calcolo,
Piazzale delle Scienze 7,
Roma.

The Special Committee on Computers in the National
Research Council,

c/o Prof. H. Yamashita,

Electrical Engineering Department,

University of Tokyo,

Bunkyo-ku-Tokyo.

Netherlands:

Mathematisch Centrum,
2 E Boerhaavestraat 49,
Amsterdam.



Scandinavia (Denmark, Finland, Iceland, Norway, Sweden):
Laborator Stig Comet,
c/o Matematikmaskinnamnden,
Box 6131,
Stockholm 6.

Union of Soviet Socialist Republics:
Prof. D. Panov,
Pl. Vosstania 1, Kw 213,
Moscow.

United Kingdom:
Group B,
British Conference on Automation and Computation, '
The Institution of Electrical Engineers,
Savoy Place,
London, W.C.2.

United States of America:
U.S. Committee for the International Conference on
Information Processing,
c/o I. L. Auerbach,
Box 4999,
Washington 8, D.C.

Yugoslavia:
Dr. Rajko Tomovié,
Institut Boris Kidrié,
B.P. 522,
Beograd (Belgrade).




Contents

Organization of the Conference . . . . . . 11
Opening session . . pee. 28 Ihe et
Agenda and organization of work . . v Y. ke
Privileges and immunities . . . . . . . 11
Officers of the conference. . China i

Group of scientific consultants and partlclpant.s - 12
Conference secretariat? snoligalsh Snsaesd 2 . 13
Symposia._... #8 nhoshchiers) bos etsaedesd 0 . 13

Evening lectures . . . . .{Tomewh susdiguist. 8 . 13
Working:languages . wamsie of wisrh s Sess ivawe 14
Conference documentation . . . . . . 14
Organization of the discussions . . . . . 14
Proceedingsmi i - o i Geiin o 14
Information bulletin . . . . . . ., . 15
Pressiconferencessi# mwx of chay leolbash e, o .. 15
Guidance for speakers . sHY B 9o s 5

Projection of slides, films and dlagrams IR R

Programme of Plenary Sessi and Symposia. . . 19

Generslififofmation:' ' i i =8 s Wl s 33

Situation and address. . . . . . . . 33
(TTERSPOFERT 2 ot s S R A 3
Parking . . . lons. BTN Wik e

Reception of partlclpants 4 aisnaield 0 tonns w34




Paris hostesses :
Travel and hotel accommodatlon .
Bank .

Restaurant and bar

Medical service

Cloak-room .

Post office .

Public telephone .

Newspaper stand.

Unesco bookshop and souvenir stand .
Visitors’ service . R
Working room for partlclpants

Exhibition of information proccsslng equlpment.

Exhibition lectures
Manufacturers’ stand .

Annexes

A. Rules of procedure

B. Plans of Unesco House. .
C. Permanent delegations to Unesco .
D. Embassies and legations in Paris

E. Telephone directory . . .

39
43
49
57
61



Organization of the Conference

Opening Session

The opening session will take place in the Grand
Amphithéitre of the Sorbonne (entrance 47 Rue des
Ecoles, Paris-5¢) at 11 a.m. on Monday, 15 June. The
president of the conference is Professor Howard H. Aiken
(US.A).

Agenda and Organization of Work

The agenda and programme of work have been drawn up
by the Director-General of Unesco with the advice of an
international group of scientific consultants specially called
for this purpose.

Details about the programme of the conference will be
found in the second part of this handbook.

The daily time-table of the conference will be posted on
the two announcement boards situated in the foyer of the
Conference Building and in the hall of the Secretariat Building.
Unless specified differently, morning sessions will be from
10 a.m. to 1 p.m. and afternoon sessions from 3 p.m. to

6 p.m.

Privileges and Immunities

For the duration of their mission, participants will enjoy
the privileges and immunities accorded to them under
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Articles 9 and 25 of the Headquarters Agreement contracted
between the Government of France and Unesco. In case of
inquiries, please apply to the Conference Planning Officer
(room S.382, ext. 3719).

Officers of the Conference

The officers of the conference are appointed by the Director-
General of Unesco with the advice of the previously men-
tioned group of scientific consultants.
The president will be Professor Howard H. Aiken (U.S.A.)
The names of the vice-presidents of the conference and
of the chairmen and the vice-chairmen of sessions will appear
in the first issue of the information bulletin.

Group of Scientific Consultants and Participants

The following consultants have helped Unesco in the prepa-
ration of the conference:

S. N. Alexander (U.S.A) W. L. van der Poel (Nether-
l. L. Auerbach (U.S.A)) lands)

J. Carteron (France)
J. Coales (U.K.)

S. Comet (Sweden)

Ph. Dreyfus (France)
E. Durand (France)

A. Ghizzetti (ltaly)

M. Goto (Japan)

A. S. Householder (U.S.A.)
C. Manneback (Belgium)

P. Namian (France)
D. Panov (U.S.S.R.)

R. de Possel (France)

R. Rind (France)

C. S. Scholten (Netherlands)

K. Steinbuch (Federal Repub-
lic of Germany)

A. Walther (Federal Republic
of Germany)

A. van Wijngaarden (Nether-
lands)

M. V. Wilkes (U.K.)

H. Yamashita (Japan)

A complete list of accredited participants will be distributed
at the opening of the conference.
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Conference Secretariat

President: Professor Howard H. Aiken, room S$.386,
ext. 3722.

Secretary-

General: Professor P. Auger, room S.386, ext. 3722.

Secretary: Mr. ). A. Mussard, room S$.385, ext. 3720.

Planning

officer: Mr. ). P. Urlik, room S.382, ext. 3719.
Editor: Mr. S. de Picclotto, room S.372, ext. 3730.
Press

liaison: Miss Y. Tabbush, Press room, $.332,

ext. 3701, 3702.
Secretariat: Room S.383, ext. 3720.

Scientific
secretaries: Room S.371, ext. 3731, 3733.

Information
bulletin: Room S.373, ext. 3710.

Symposia

The programme of the conference includes a series of sym-
posia in the afternoons. For details see the second part of
this handbook and announcements in the information bulletin.

Evening Lectures

A series of lectures including a round-table discussion will
take place in the evenings. The purpose of the lectures will
be to enable non-specialists to become acquainted with the
basic principles and possibilities of modern computation

13
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methods. Details of the evening lectures will be announced
in the information bulletin.

Working Languages

C

The working languages of the conference are English, French
and Russian for which simultaneous interpretation will be
provided.

The working languages of the symposia will be English
and French.

The evening lectures will be given in French whenever
possible, but interpretation into English will be available.

ence D ion

Discussion papers will be available in English or French.
Abstracts of these papers will, however, be published in
English, French, Russian and Spanish.

The Russian version will be prepared with the help of
the Academy of Sciences of the Union of Soviet Socialist
Republics. The German national group has undertaken to
provide a German version of the abstracts.

Organization of the Discussions

Participants wishing to take part in any discussion should
complete the special forms provided by the Reception
Service and hand them to the scientific secretaries (room
S.371, ext. 3731 and 3733).

Proceedings

14

The Proceedings of the conference will be published after
the conference under the auspices of Unesco. They will
contain the full texts of the papers presented orally to the
conference (English or French); abstracts of these papers




(English, French, Russian, Spanish); discussion summaries
based on texts provided by the speakers themselves (English
or French); summaries of the symposia (English or French)
as well as the reports made by the introductory speakers
of the conference sessions (English or French).

For all inquiries concerning the preparation of the Proceed-
ings please apply to the Conference Editor (room $.372,
ext. 3730).

Order forms for reprints or all of the Proceedings can
be obtained from the Conference Editor.

Information Bulletin

A daily information bulletin will be published throughout
the conference (room $.373, ext. 3710). The bulletin will
contain general information of interest to participants, details
relating to the programme of meetings, and announcements.
The bulletin will appear every morning in English and in
French and may be obtained at the Reception Service.

Press Conferences

It is planned to hold daily press conferences in the Press
Room (room S.332) of the Conference Building at the clese
of the afternoon sessions. The press conferences will be
organized with the help of the scientific secretaries and the
chairmen of the daily sessions will attend them. For further
details apply to the Press Liaison Officer (ext. 3701 and

3702).

Guidance for Speakers

Languages. English, French or Russian may be used during
the discussions. Interventions in any of these languages at
conference sessions will be simultaneously interpreted into
the other two languages.

To facilitate accurate interpretation of their statements,
speakers are requested not to exceed a speed of about
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100 words per minute (speakers may find it advisable to
time their presentation in advance); they should maintain
a clear and even flow of words, particularly when using
sclentific formulae or terms. Whenever possible, simple words
and phrases should be used.

Discussions. As a rule, 30 minutes in all will be available for
the presentation and discussion of each paper. The following
suggestions are intended to help speakers make the best
use of their limited time. The work of the conference will
follow the order prepared by the secretariat, as shown in
the programme (page 19). Since the full texts of all the
discussion papers will be available to participants at the
opening of the conference, authors of such papers only need
to summarize and high-light important points in their oral
presentation in order to stimulate constructive debate.

The presentation of each paper will normally be followed
by a general discussion based upon that particular paper.

Participants wishing to take part in any discussion are
requested to inform the secretariat by completing and
handing to the scientific secretaries (room S.371, ext. 3731
and 3733) special forms which will have been distributed
to them upon registration.

Speakers are requested to be as brief as possible. The
chairman of each meeting will first call speakers who have
previously handed in their discussion forms.

In view of the size of the Conference Hall and in order
to gain time, the front row has been reserved for discussion
speakers who are requested to take a seat in that row at
the beginning of the session at which they intend to speak.

Summaries of speeches. All speakers are requested to submit
to the scientific secretaries (room $.371, ext. 3731 and
3733) as soon as possible after it has taken place, a summary
of their intervention in English or in French.

Symposia. Three hours will be available for each symposium
at which specialists will be invited to speak on the main
aspects of the subject reviewed. The organization of symposia
has been entrusted to co-ordinators who can be contacted



through the sclentific secretaries (room $.371, ext. 3731
and 3733).

Participants should try as far as possible to use only French
or English. In principle there will be no interpretation as it
will be practically impossible to recruit and brief a sufficient
number of well-trained interpreters to cover both the
plenary sessions and the symposia of the conference. However,
speakers who cannot express themselves in English or French
should inform the secretariat which will then try to provide
ad hoc interpretation.

Projection of slides, films and diagrams

Projection facilities are provided in the Plenary Hall (room I)
for the presentation of slides and of 16 mm. and 35 mm.
films (both optical and magnetic sound).

Slides should bear the speaker's name on the edge and be
numbered on the top right-hand corner in the sequence
required by the speaker. They should be handed to the
scientific secretaries (room 371, ext. 3731 and 3733) in
charge of meetings in a box labelled with the speaker’s
name and the number of his paper.

Slides of the following dimensions may be used: 5x 5 cm.
(2" x2"), 8.5% 8.5 cm. (31" x 31"), 8.5x 10 cm. (33" x 4").

Speakers are requested to collect their slides themselves
after the meetings.

A special device Is also available for projecting diagrams
on to a screen as the speaker draws them with a grease
pencil on a glass sheet (rooms | and lI).
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Programme of Plenary Sessions
and Symposia




Monday, 15 June

p. €. de posser (TrANCE)
VL Amerio (A

Morning (11 a.m. to 12).
Opening session.

Afternoon (3 to 6 p.m.). Session A.
Methods of Digital Computing
Rapporteur: ). Kuntzmann (France)

Session on Errors and Approximations

F. Ceschino and J. Kuntzmann: Faut-il passer 2 la
forme canonique dans les problémes différentiels
de conditions initiales ? (France)

J. H. Wilkinson: Rounding errors in algebraic pro-
cesses. (U.K.)

Ch. Blanc: Sur I'estimation des erreurs d’arrondi.
(Suisse)

P. Henrici: Theoretical and experimental studies
on the accumulation of error in the numerical
solution of initial value problems for systems of
ordinary differential equations. (U.S.A.)

H. ). Maehly: Rational approximations for trans-
cendental functions. (U.S.A.)

D. B. Gillies: The exact determination of the charac-
teristic polynomial of a matrix. (U.S.A.)

20

Unesco/
NS/ICIP

A1.3
A.1.8
ALA1

A1.13
A1.12
A.1.10



Symposia
Symposium on the influence of very large memory designs
and capabilities on information retrieval.
Co-ordinator: G. W. King (US.A.)
—

Symposium on switching algebra.
Co-ordinator: M. Goto (Japan)
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Tuesday, 16 June

— H. YAMASHITA (J M’M)
VP - STMEFeL )

Morning (10 a.m. to 1 p.m.). Session B. osmen
e Logical Design of Digital Computers NS/ICIP
Rapporteur: M. V. Wilkes (U.K.)

“ C. Strachey: Time sharing in large, fast computers.
(UK. B.2.19

" B. J. Loopstra: Input and output in the X-1 system.
(Netherlands) B.2.3

W. F. Schmitt and A. B. Tonik: Sympathetically
programmed computers. (U.S.A.) B.2.18

J. Bosset: Sur certains aspects de la conception
logique du Gamma 60. (France) B.2.21

A. L. Leiner, W. A. Notz, J. L. Smith and R. B. Ma-
rimont: Concurrently operating computer sys-
tems. (US.A) B.2.17

Afternoon (3 to 6 p.m.). Session C.
Common Symbolic Language for Digital Computers
Rapporteur: S. Gorn (U.S.A)

J. Poyen and B. Vauquois: A propos d'un langage

universel. (France) C.3.2
I. I. Basileysky, lu. A. Shreider and I. la. Akushsky:

Methods of logical recursive and operator analysis

and synthesis of automata. (U.S.S.R.) C.3.5

22
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: 5 Unesco/

( F. G. Duncan and E. N. Hawkins: Pseudocode "

translation on multi-level storage machines. (U.K.)) C.3.4
F. L. Bauer and K. Samelson: The problem of a
common language, Especially for scientific nume-
rical work (motives, aims, restrictionsand results
of the Ziirich conference on ALGOL. (Fed. Rep.

of Germany) C33
J. W. Backus: The syntax and semantics of the pro-
posed international algebraic language of the

Ziirich ACM-GAMM conference. (U.S.A.) C.3.6
Symposia
Symposium on the relationship between digital and analogue
computing.

Co-ordinator: J. Carteron (France)
Symposium on the logical organization of very small com-

puters.
Co-ordinator: W. L. van der Poel (Netherlands)
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Wednesday, 17 June

Morning (10 a.m. to 1 p.m.). Session D.

24

Methods of Digital Computing (continued)

Sessions on Partial Differential Equations,

Applications and Linear Programming

A. A. Dorodnitzin: The experience of the use of high-
speed computers for solving partial differential
equations. (U.S.S.R.)

L. Collatz: Methods of computation on digital com-
puters for partial differential equations. (Fed. Rep.
of Germany)

D. J. Evans: The solution of elliptic difference equa-
tions by stationary iterative processes. (U.K.)

R.S. Varga: Over-relaxation applied to implicit alter-
nating direction methods. (U.S.A.)

G. Letellier and R. Lattes: Résolution sur calculateur
électronique d'un probléme d’algébre diophan-
tienne. (France)

G. R. Parisot: Les programmes logarithmiques—
Application aux calculs des programmes convexes
spécialement Ifnéaires. (France)

Documents
Unesco/
Ns/iCip

D.1.14

D.1.6
D.1.7
D.1.11

D.1.4

D.1.5



Afternoon (3 to 6 p.m.). Session E. m:

Logical Design of Digital Computers (continued)  NsjiciP

W. L. van der Poel: Zebra, a simple binary computer.

(Netherlands E.2.2 ;
M. Lehman: The specification development of a
cost-limited digital computer. (Israel) EL.4

W. Buchholz, F. P. Brooks Jr. and G. A. Blaauw:
Processing data in"Bits and pieces. (US.A) E.2.8

S. A. Lebedev and K. Sulim: A new computing
machine. (U.S.S.R.) E.2.4
I. la. Akushsky, L. B. Emeljanov-laroslavsky, E. A.
Kljamko, V. S. Linsky, G. D. Monachov: Methods
of speeding-up the operation of digital computers.

(USS.R) E.2.5
G. Metze and J. E. Robertson: Elimination of carry |
propagation in digital computers. (U.S.A.) E.2.6
Symposia

Symposium on linear programming.
Co-ordinator: S. Vajda (U.K.)

Symposium on error detection and correction.

Co-ordinator: R. W. Hamming (U.S.A.)

Symposium on collection, storage and retrieval of information.
Co-ordinator: B. W. Adkinson (U.S.A.)

25




Thursday, 18 June

P — S. ComeT (SW?°9~'>
VPis

M. mAsTERMA (VLK)

Morning (10 a.m. to 1 p.m.). Session F.

26

atic Translation of Languages
Rapporteur: D. Panov (U.S.S.R.)

V. E. Giuliano and A. G. Qettinger: Research on
automatic translation at the Harvard Comput-
ation Laboratory. (U.S.A.)

V. H. Yngve: The COMIT system for mechanical
translation. (U.S.A.)

K. E. Harper and D. G. Hays: The use of machines
in the construction of a2 grammar and computer
programme for structural analysis. (U.S.A.)

S. Takahashi, H. Wada, R. Tadenuma and S. Wata-
nabe: English-Japanese machine translation. (Japan)

I. K. Belskaia: Machine translation methods and
their application to the Anglo-Russian scheme.
(USSR)

Documents
Unesco/
Ns/icip

F.4.1
F.4.3

F.4.4

F.4.7



Afternoon (3 to 6 p.m.). Session G. m

Logical Design of Digital Computers (continued)  Nsjicie

H. Takahashi and E. Goto: Application of error
correcting codes to multi-way switching. (Japan)  G.2.9

S. Muroga: Logical elements on majority decision—
Principle and complexity of their circuit. (Japan) G.2.10

R. Vacca: A three-valued system of logic and its |
application to base three digital circuits. (Italy) G.2.14

G. C. Tootill: The use of cyclic permuted chain codes ’

for digitizers. (U.K.) G.2.15
A. Svoboda: The numerical system of residual classes [
in mathematical machines. (Czechoslovakia) G.2.16 ;
Symposia . !

Symposium on machine translation.
Co-ordinator: D. G. Hays (U.S.A))

Symposium on automatic programming.
Co-ordinator: A. Perlis (U.S.A))
—_—
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Friday, 19 June

p - W.C.Uav O focL
Ve ~ INZiveer [ AysTRAA

Morning (9.30 a.m. to 1 p.m.). Session H.
Pattern Recognition and Machine Learning
Rapporteur: K. Steinbuch (Fed. Rep. of Germany)

Session on Pattern Recognition

H. Wada, S. Takahashi, T. lijima, Y. Okumura and
K. Imoto: An electronic reading machine. (Japan)

H. Sherman: A quasi-topological method for the
recognition of line patterns. (U.S.A))

W. Sprick and K. Ganzhorn: An analog
for pattern recognition by following t
(Fed. Rep. of Germany)

H. Kazmierczak: The potential
character recognition. (Fe.

S. Frankel: Informa
Teading. (U.S.A

G. W. Hughes and M. Halle:
speech by machine. (U.S.A.

s method
boundary.

as an aid for
p. of Germany)
~thieoreticaspects of character

n the recognition of

Unesco/
NS/ICIP

H.6.13
H.L.5

H.0.94

H.0.101

H.L.2
H.6.1
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P - @asiLevsey (VSSR)
/\Vﬂ—v : S’.N.A'LQA-NM(USA)
/
Afternoon (3 to 6 p.m.). Session I. Docupees
Pattern Recognition and Machine Learning NS e
\ (continued)

Session on Proving of Logical Propositions
A. Newell, J. C. Shaw and H. A. Simon: Report on
a general problem-solving programme. (U.S.A.
P. C. Gilmore: A programme for the production of
proofs for theorems derivable within the first
order predicate calculus from axioms. (U.S.A,
H. Gelernter: Realization of a_geometry theo
proving machine. (U.S.A.)
B. Dunham, R. Fridshal and G.
heuristic programme for provin
logical theorems. (U.S.A. 1.6.10
R. ). Solomonoff: A new method for dlscoverlnabe
grammars of phrase structure languages. (U.S/A)  1.6.12

1.6.8

1.6.14

1.6.6
. Sward: A non-
_elementary

cleme

Symposia
Symposium on numerical analysis on computers.
Co-ordinator: R. Sauer (Fed. Rep. of Germany)

Symposium on the logical organization for very high speed

computers.
Co-ordinator: N. M. Metropolis (U.S.A.)
s




Saturday, 20 June

1= o M A NEBATK (GELMUM)
/W— greemmmn ((cERMaY

/
Mornlng (10 a.m. to 1 p.m.). Session J. Drsamencs
Pattern Recognition and Machine Learning NS/ICIP

\ (continued)
Session on Machine Learning and on Collection,
Storage and Retrieval of Information
D. G. Willis: Plastic neurons as 'memory éléments.
(US.A) J.6.7
S.N.Braines, A.V. Napalkovand lu. A.Shreider: Anal-
ysis of the working principles of some self-adjusting
systems In engineering and biology. (U.S.S.R.)  J.6.9
T. Kilburn, R. L. Grimsdale and F. H. Sumner: Expe-
riments in machine learning and thinking. (U.K.) J.6.15
M. E. Stevens: A machine model of recall. (U.S.A.)  J.5.4
C. N. Mooers: Some mathematical fundamentals of
the use of symbols in information retrieval.
(US.A) J.5.5
A. F. Parker-Rhodes and R. M. Needham: A reduc-
tion method for non-arithmetical data, and its
application to Thesauric translation. (U.K.) J.5.6

Afternoon (2.30 to 5.30 p.m.). Session K.
Special Session on Computer Techniques of the
Future Organizer: |. L. Auerbach (US.A)

W. E. Proebster, S. Methfessel and C. Kinberg:
Thin magnetic films. (Switzerland) K.2

30 P— |.L. AveRBAUL
VP- A.s¢E1seR (swiieuano




Documents

Unesco/
NS/ICIP
J. Raffel and D. O. Smith: A computer memory using
magnetic film. (U.S.A)) K.6
W. B. Ittner Ill: Physical characteristics of cryogenic
components. (U.S.A.) K.3
Y. Hirshberg: The possible use of the photochromic
effect for information handling devices. (Israel) K.5

H. E. Billing and A. O. Rudiger: The possibility of
speeding up computers using parametrons. (Fed.
Rep. of Germany) K.2.11
J. W. Leas: Microwave solid-state techniques for

high speed computers. (U.S.A.) K.4 ‘
dﬁ and K. R. Shoulders: An approach to
microminiature printed systems. (U.S.A.) K.1 1
\

|

|

\

Afternoon (5.45 to 6.30 p.m.).
Closing session

Afternoon (3 to 6 p.m.). |
Symposia
Symposium on the methods for solving linear systems.
Co-ordinator: J. H. Wilkinson (U.K.) !

y m ro es.
natbrE. W! e
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Secretariat fagade, lobby and Conference Building. [Photo Unesco - D. Berretty|

Firemen's ladder and Secretariat fagade. [Photo Unesco|




General vue of Secretariat and Conference Building. [Photo Unesco - Lajoux]






Room |l — Main Commission Room. [Fhoto Unesco - M. Laloux]

The Piazza, seen from Secretariat Hall. [Photo Unesco




General Information

Situation and Address

Unesco’s Permanent Headquarters is situated near the Eiffel
Tower and Ecole Militaire. A plan of the conference premises
will be found at the end of this handbook (Annex B).
Participants will find there the meeting rooms, offices and
work rooms, the Press Room and indications as to general
services such as reception, travel and hotel accommodation,
bank, restaurant and bar, newspaper stand and bookshop.

Telegraphic address: PROCINFORM

Postal Address :

Before conference: Unesco, Natural Sciences Department,
Room 4016, Place de Fontenoy, Paris-7¢

During conference: Unesco, Reception Service, Conference
Building, Avenue de Suffren, Paris-7e.

Telephone:

Unesco: SUFfren 9870 and 8600, SOLferino 9948.

Reception Service: Ext. 3756, 3757, 3758.
Transport

Unesco House is easily accessible by public transport.

Underground (stations are listed in order of proximity)
Ségur Ligne 10: Porte d'Auteuil—Gare
d'Austerlitz
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Parking

Cambronne Ligne 6: Etoile—Nation
Ecole Militaire Ligne 8: Charenton—Place Balard
St. Frangols Xavier Ligne 14: Invalides—Porte de Vanves

Buses

28: Gare St. Lazare—Porte d'Orléans

49: Gare du Nord—Porte de Versailles

80: Mairie du XVe—Marie du XVIl

86: Champs de Mars—Saint Mandé

92: Gare Montparnasse—Porte de Champerret

Parking space has been reserved for participants on the
tree-lined avenue adjoining the Unesco precincts along
Avenue de Ségur.

Participants wishing to avail themselves of these parking
facilities may obtain a special parking label from the Reception
Service.

Reception of Participants

The Reception Service is situated in the foyer of the Confe-
rence Hall (entrance 125 Avenue de Suffren, ext. 3756,
3757 and 3758).

It will register participants, distribute documents, circulars,
mail and messages, look after lost property, and provide
general information. Special conference badges will also be
available (white for participants, blue for secretariat).

Paris Hostesses
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The Official French Tourist Office (Direction générale du
Tourisme) will maintain a special office in the hall of the
Secretariat Building for the duration of the conference
(ext. 2129). Paris hostesses will provide participants with
maps of Paris, tourist folders and information on excursions,
travel and entertainment.



Travel and Hotel Accommodation

The office of * General Tours’, Unesco’s Travel Agency, in the
hall of the Secretariat Building, is available to participants
of the conference (ext. 2121, 2122 and 2123). The office will
arrange hotel accommodation and travel reservations, orga-
nize excursions, obtain theatre and concert tickets and
provide general tourist information.

Bank

The Unesco branch of the ‘Société Générale’ in the hall of
the Secretariat Building may be used by participants for
the cashing of travellers” cheques and letters of credit, and
for other banking business (ext. 2127 and 2128).

The bank is open Mondays to Fridays from 10 a.m. to
12 noon and from 2 p.m. to 4 p.m.

Restaurant and Bar

Participants will find a bar in the foyer of the Conference ‘
Building at which drinks and snacks are served. They may
also use the Unesco restaurant on the seventh floor of the
Secretariat Building at which fixed-price (700 francs) and
‘a la carte' lunches and dinners are served. The restaurant
Is open every day (except Sunday) from 12 noon to 3 p.m.
and from 6.30 p.m. to 10 p.m.
For the reservation of tables please telephone ext. 3801.

Medical Service

Unesco’s medical service, on the third floor of the Secre-
tariat Building, ext. 3042 and 3035 (afternoons only), may
be called upon for first aid.

Cloak-room

Cloak-room facilities are provided in the foyer of the Confe-
rence Building and on the seventh floor of the Secretariat
Building near the restaurant.
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Participants are invited to use these cloak-room facilities
as Unesco cannot accept responsibility for the loss of articles
left elsewhere.

Post Office

A post office will be found opposite Unesco House in Avenue
de Saxe. The office is open Mondays to Saturdays from
8.30 a.m. to 7 p.m.

Public Telephone

Several public telephone booths are available in the foyer
of the Conference Building and in the hall of the Secretariat
Building near the main entrance (Place de Fontenoy).

Participants may obtain the necessary coins or change for
telephoning at the newspaper stand.

Newspaper Stand

A newspaper and book stand, operated by ‘Brentano's’, will
be found in the hall of the Secretariat Bullding (ext. 2120).
Newspapers, periodicals and magazines from different coun-
tries as well as cigarettes, matches, postcards and other
items may be obtained there.

Unesco Bookshop and Souvenir Stand

Participants wishing to buy Unesco publications may do
so at the Unesco bookshop in the hall of the Secretariat
Building near the newspaper stand (ext. 2028).

A Souvenir Stand for the sale of postcards and commemora-
tive stamps will be found near the main entrance (ext.2119).

Visitors’ Service

Participants and their families may wish to avail themselves
of the facilities offered by the Unesco Visitors’ Service near
the main entrance (Place de Fontenoy), to visit Unesco
House accompanied by a guide who will explain its archi-
tectural features and art decoration (ext. 2112, 2113
and 2114).
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Working Room for Participants

A working room and lounge is at the disposal of participants
on the lower ground floor of the Conference Building (room
S.388, ext. 3724, 3725 and 3726). Office facilities have
also been provided here for the co-ordinators of the symposia.

Exhibition of Information Processing Equipment

An International Exhibition of Information Processing equip-
ment will take place in the Grand Palais, Champs-Elysées
from 13 to 23 June 1959. The Grand Palais Is situated in
the neighbourhood of Unesco House, 15 minutes walk or
5 minutes by car (parking facilities), or 10 minutes by direct
bus (No. 49).

This exhibition is organized in association with the confe-
rence in order to provide a general view of research and
progress in information processing equipment. The exhibi-
tion will be open to conference participants jand {guests on
weekdays from 1 p.m. to 9 p.m. and to the general public
on Saturday and Sunday from 10 a.m. to 6 p.m.

Exhibition Lectures

Lectures on recent data processing equipment will be given
at the Grand Palais as part of the exhibition arrangements
on 22 and 23 June. Interpretation from French into English
and vice versa will be provided. Details will be announced
in the information bulletin.

Manufacturers’ Stand

Representatives of firms producing information processing
equipment will have facilities in the foyer of the Conference
Building to supply information to participants and to organize
visits to factories (ext. 3769).
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Annex A
Rules of Procedure

I. Membership, Programme and List of Participants

Rule 1. Participants

Those persons whose requests to participate in the conference have
been approved by the Secretariat of Unesco may take part in an individual
capacity in the work of the conference.

Rule 2. Programme

The conference shall ider the items included in the programme
of the conference, prepared by the Director-General of Unesco with the
advice of the consultants appointed for the preparation of the conference,

Rule 3. List of participants
The secretary-general of the conference shall prepare a list of participants
and circulate it to the conference for information.

Il. Officers and Secretariat

Rule 4. Officers of the conference

The officers of the conference shall comprise the following: the president
and vice-presidents of the conference, the chairmen, vice-ckairmen and
introd y speakers of i They shall be appointed by the
Director-General of Unesco in advance of the conference, from among
the participants eminent in the different subjects to be examined by
the conference with the advice of the consultants appointed for the
preparation of the conference.

Rule 5. Secretary-General
The Director-General of Unesco shall appoint a secretary-general of the
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conference and such other officials as may be required for the secretariat
of the conference.

Rule 6. Duties of the secretariat

1. It shall be the duty of the secretariat to receive and distribute working
documents, to interpret speeches made at ings, to prepare the
records of the conference, and to perform all other work necessary
to the smooth running of the conference.

2. The secretariat may, at any moment, with the approval of the presi-
dent or the chairman, make to the conference or its bodies, either
orally or in writing, communications on any matters under consi-
deration.

11l. Organization of the Work of the Conference

Rule 7. Meetings

The work of the conference shall be conducted in plenary meetings, in
accordance with the programme prepared by the Director-General of
Unesco.

Rule 8. Presentation of papers

The secretary-general shall circulate the list of papers to be discussed

in the meetings. Each paper shall be presented by the author or by a
person d by the author. Otherwise the paper shall

be wlthdnwn from discussion.

Rule 9. Publicity of meetings
All plenary meetings shall be held in public.

Rulo 10. Duties of the chairmen of sessions
. The chairman shall open and close each meeting of the conference.
He shall direct the discussions, ensure observance of these rules and
accord the right to speak. He may suspend or adjourn a meeting, or
adjourn the discussion on the item under consideration.

2. The chairman shall call upon participants wishing to take part in
discussions in the order in which they signify their wish to speak,
unless another procedure is required for an orderly discussion. He
may close the list of speakers and close the discussions.

3. For the convenience of discussion, the chairman may limit the time
to be allowed to each speaker.

Rule 11. Proposals
No proposals requiring adoption by voting shall be submitted or enter-
tained by the conference.



Rule 12. Acting chairmen

If the chairman is absent during a meeting or any part thereof, he shall
be replaced by the vice-chairman. A vice-chairman acting as chairman
shall have the same duties and powers as the chairman.

IV. Languages

Rule 13. Working languages

1. English, French and Russian shall be the working languages of the
conference. Speaches made in one of the working languages shall be
interpreted into the other two languages.

2. The speakers are also fres to use any other language provided that
they make their own arrangements for the interpretation of their
speeches into one of the three working languages.

V. Records

Rule 14. Proceedings
1. The Pr dings will be published under the auspices of Unesco after
the end of the conference. In addition to introductory material rela-
ting to the convening of the conference, its organization and compo-
sition, they will comprise the full text of all papers presented orally
to the conference and all interventions during the meetings on the
basis of the texts provided to the secretariat by the speakers them-
selves.
The edition of the Proceedings will be bilingual in English and French,
each paper or intervention appearing in its original language with no
translation. The ies of the papers, however, will appear in
four languagu English, French, Russian and Spanish.
3. Unesco reserves the right to publish or have published the Proceed-
ings in languages other than English and French.

»
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Annex B
Plans of Unesco Headquarters




Permanent Headquarters of Unesco
Ground Floor

Place de Fontenoy
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1. Reception of particip
2. Access to committee rooms
(below ground)
3. Documents distribution
4. Access to Rooms IV and V
(first floor)
5. Access to Press Room
(below ground)
6. Bar
7. Cloakrooms
8. Manufacturers’ stand
9. Tourist office
10. Bank
11, A s to radio-televisi
studios, cinema (below
ground)
12. Travel agency
13. Newspaper kiosk
14. Unesco bookshop
15. Gifts
16. Visitors’ service
17. Library




Conference Building
Basement

1. Participants’ lounge and

2. President and Secretary-

3.
4.

5. Conference Planning Officer

6.
7.
8.

workroom

General
Conference Secretary
Secretariat

Information bulletin
Conference Editor
Scientific secretaries

S.388

S.386
§.385
S.383
s.382
§.373
$.372
S.371
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Annex C

Permanent Delegations to Unesco (as at 4 April 1959)

Argentina

H.E. Mr. Alfredo D. Calcagno, Ambassador, Per Deleg:

Mr. Lucio Garcia del Sollr. Counsellor.

Mr. Juan Carlos Ferreira, First Secretary of the Delegation.

Dr. José Horacio Cabral Magnasco, Third Secretary of the Delegation.
(Unesco: Rooms 328 to 333, ext. 3917, 3918, 3919.)

Australia
Dr. W. Gardner Davies, Cultural C llor, Per Del
Australian Embassy, 13 Rue Las Cases, Paris-7¢ (Inv alides 1995)
(Unesco: Room 338, ext. 3927.)

Austria
Mr. Alexander Philippovich, Cultural Attaché, Per D
Austrian Embassy, 6 Rue Fabert, Paris-7¢ (Inv alides 1888).

Bolivia
Bolivian Embassy, 27 bis Avenue Kléber, Paris-16¢ (Kié ber 8289).
Mr. Javier Arce Villalta, Assistant Delegate, First Secretary.

Brazil

H.E. Professor Paulo E. de Berredo Carneiro, Ambassador, Permanent
Delegate.

Mr. Osvaldo Orico, Minister, Assi Per Del

Mr. Mellilo Moreira de Mello, First Secretary of Embassy. Assistant
Delegate.

Mr. Humberto Gomes, Assistant Delegate.
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Mr. Antonio Dias Tavares Bastos, Assistant Delegate.
Miss Viviane Izambard, Attachée.
Mrs. Attala Soares Mauny, Attachée.
Miss Maria de Lourdes Campos, Attachée.
Mrs. Maria Oliva Fraga.
Mr. Cicero Dias, Attaché.
(Unesco: Rooms 413-421, ext. 3952, 3954, 3956, 3958, 3960.)

Bulgaria
Mr. Boris Milev, Permanent Delegate, Bulgarian Legation, 1 Avenue
Rapp, Paris-7¢ (Inv alides 8590).
Mr. Bogomil Nikolov Rainov, First Secretary, Bulgarian Legation,
Deputy Delegate
(Unesco: Room 339, ext. 3928.)

Cambodia

H.R.H. Prince Norodom Norindeth, Per Deleg: Cité Unl-
versitaire, Maison du Cambodge, 27 Boulevard Jourdan, Paris-14*
(Por t-Royal 4568).

Chile
H.E. Mr. Carlos Morla Lynch, Ambassador, Per Del
32 Avenue Marceau, Paris-16¢ (Ely sées 8451).
Mrs. Pila Subercaseaux Aldunate. Civil Affairs Attachée.
(Unesco: Room 341, ext. 3930.)

China
Professor Chen Yuan, Permanent Delegate.
Dr. Chou Ling, Secretary to the Delegation.
Dr. Chao Keh-ming, Secretary to the Delegation.
Professor Sun Tan-yueh, Cultural C llor to the Embassy, Adviser
to the Delegation.
Dr. Kuo Yu-shou, Adviser to the Delegation.
(Unesco: Rooms 436 to 439, ext. 3975, 3977, 3978.)

Colombia
H.E. Mr. Hernando Téllez, Ambassador, Per Deleg
Dr. H. Arbelaez, First Secretary, Colombian Embassy, 22 Rue de
I'Elysée, Paris-8° (Anjou 4608).
Dr. Julio Asuad, Minister-Counsellor.
(Unesco: Room 422, ext. 3847, 3961.)

Costa Rica

H.E. Mr. Rodolfo Pinto Echeverria, Costa Rican Ambassador in France,
Permanent Delegate, Costa Rican Embassy, 44 Rue Hamelin, Paris-16°
(KIé ber 4865).




Cuba

H.E. Dr. Raimundo Lazo y Baryolo, Ambuudor Extmrdln:ry and
Plenipotentiary for Cultural Questi Per g:

Dr. Flora Diaz Parrado, Minister-C llor, First Assi: Del

Dr. Hilda Labrada Bernal, Secretary of Embassy, Second Assistant Deleg
(Unesco: Rooms 215/16, ext. 3856)

Czechoslovakia

Mr. Viadimir Cihik, Embassy Attaché, A Per Deleg
Czechoslovak Embassy, 15 A Charles Floquet, Paris-7¢
(Ség ur 2910).

(Unesco: Room 310, ext. 3899.)
Dominican Republic
H.E. Dr. Salvador E. Paradas, Envoy Extraordinary and Minister Plenipo-
tentiary, Permanent Delegate, 20 Rue Vidollet, Geneva (Switzerland).

Ecuador

Dr. Luis Enrique ];ramlllo, Permanent Delegau
Mr. Cristobal de A do, g
Mrs. Isabel Rosales de Zaldumbide, Assi Delegate for Art Questi

(Unesco: Room 320, ext. 3909.)

El Salvador
Mr. Antonio Salazar, Minister-Counsellor, Salvadorian Embassy,

Permanent Delegate, 12 Rue Galilée, Paris-16° (KIé ber 5321).
Mrs. Elena Sol de Gutierrez, Assi Deleg 20 A George V,
Paris-8°,

France

Mr. Robert Morisset, Permanent Delegate.

Mr. Raymond Rodriguez, Assistant Delegate, French Service for Unesco,
Ministry of Foreign Affairs, 37 Quai d'Orsay, Paris-7¢ (Iny alides 1640).

Mr. Yves Brunsvick, Secretary-General of the National Commission,
Officer for Liaison with Unesco, Ministry of Foreign Affairs.

Mr. Yves Igot, Assistant to the Secretary-General of the National
Commission.

Mrs. Marianne Ranson, Assistant to the Secretary-General of the
National Commission.

(Unesco: Room 242, ext. 3882)

Federal Republic of Germany

Professor Otto von Simson, Per Del Embassy of the Federal
Republic of Germany, 15 Avenue Franklin D. Roosevelt, Paris-8¢
(Ely sée 3351).
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Greece
Mr. Georges Averoff, Cultural C llor, Per Del Royal
Greek Embassy, 17 Rue Auguste Vacquerie, Paris-16¢ (KIé ber 6064).
(Unesco: 239, ext. 3879.)

Guatemala

Mr. Oscar Bertholin y Galvez, Per Del: G lan Embassy
73 Rue de Courcelles, Paris-8° (Car not 7863).

Hungary

Mr. Kalman Ujlaki, Per Deleg Hungarian Legation, 15 Rue

de Berri, Paris-8¢ (Ely sées 3741).
(Unesco: Room 319, ext. 3908.)

Iran
H.E. Dr. G. A. Raadi, Ambassador, Per Deleg:
Mr. Achena, Member.
Mr. Toubia, Member.
Mr. Ostovani, Member.
(Unesco: Rooms 308, 311 to 314, ext. 3897, 3901, 3903,

Israel
H.E. Mr. Jacob Tsur, Israeli Amb dor in France, Per Deleg
Israeli Embassy, 143 Avenue de Wagram, Paris-17¢ (Wag ram 8682).
Mr. Yehuda Horam, Second Secretary at the Embassy, Assi Del
(Unesco: 441, ext. 2132)

Italy
Mr. Gian Franco Pompei, C llor of Embassy, Per Deleg
Mr. Al dro Pedroni, A Deleg Italian Embassy, 51 Rue de

Varenne, Paris-7¢ (Lit tré 6732).
(Unesco: Rooms 407, 408, ext. 3946, 3947.)

Japan
H.E. Mr. T. Furukaki, Japanese Ambassador in France, Permanent
Delegate, Japanese Embassy, 24 Rue Greuze, Paris-16° (KIé ber 4610).

Mr. Noboru Sugiura, C llor at the Embassy, Deputy Permanent
Delegate.

Mr. Manabu Y: Attaché at the Embassy, A Per
Delegate.

(Unesco: Room 205, ext. 3844.)

Korea

Mr. Yong Shik Kim, Minister of the Republic of Korea in France,
Per Del Korean Legation, 33 Avenue Mozart, Paris-16°

(Mir abeau 4928).




Lebanon
H.E.Mr.Charles A Minister Plenip Per Deleg
(Unesco: Rooms 207, 208, (ext. 3846, 3847 )
Mexico
Dr. Silvio Zavala, Cultural Counsellor at the Mexican Embassy, Permanent
Delegate.

Mr. Jesus Cabrera Mufioz-Ledo, Assistant Delegate.
(Unesco: Rooms 227, 229, (ext. 3867, 3869.)

Monaco

Mr. René Bocca, Delegate of the Principality accredited to Unesco, First
Secretary (Cultural Affairs), Legation of Monaco, 2 Rue du Conseiller«
Collignon, Paris-16¢ (Tro cadéro 1329).

Morocco
The Permanent Delegate, Moroccan Embassy, 3 Rue Le Tasse, Paris-16°
(Tro cadéro 6935).

Panama
H.E. Mr. Raimundo Ortega Vieto, Ambassador of the Republic of
Panama in France, Permanent Delegate, 53 Rue de Prony, Paris-17¢

(Wag ram 9540).

Paraguay

H.E. Mr. Ramon Caballero de Bedoya, Ambassador, Per Deleg
15 Rue Lamennais, Paris-8¢ (Ely sées 5649).

Peru

H.E. Mr. Ventura Garcia Calderén, Ambassador, Per Deleg:
92 Avenue de Suffren, Paris-15° (Suf fren 5536).

Mr. Alberto Jochamowitz, Deputy Delegate, 5 Avenue Mac-Mahon,
Paris-17¢ (Gal vani 6683).

Mr. Roberto MclLean y Estenos, Minister Plenipotentiary, Assistant
Delegate.

(Unesco : Room 342, ext. 3931)

Philippines
H.E. Mr. Salvador P. Lopez, Ambassador of the Philippines in France,
Per Del Embassy of the Philippines, 26 Avenue Georges-

Mandel, Paris-16¢ (KIé ber 5838)
Mr. Mauro Mendez, Minister-C llor.
Mr. Melquiades Ibanez, C: !

Mr. Ernesto C. Pineda, Third Secretary.
Miss E. Zacarias, Attachée.
Mr. Mariano C. Landicho, Attaché.
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Poland

Mr. Miroslaw Zulawski, Cultural C , Per Delegate, Polish
Embassy, 1-3 Rue de Talleyrand, Paris-7¢ (Inv alides 6080).

Mr. Antoni Osmanski, Member of the Delegation.

Rumania !
Mrs. Ligia Macovei, Per Deleg: Legation of the People's
Republic of R 17 Rue Bré ier, Paris-17¢ (Car not 1071).
(Unesco: Room 241, ext. 3881.)
Spain
H.E. Mr. Federico Diez y de Ysasi, Minister Plenipotentiary, Permanent
Delegate.

Mr. D. Joaquin Pérez Villanueva, Member of the Delegation, Member
of the Executive Board of Unesco.
Mr. L. Segovia, Assistant
(Unesco: Rooms 305 to 307, ext. 3894, 3895, 3896.)

Switzerland
Mr. Bernard Barbey, Minister Plenipotentiary (Cultural Affairs Officer),
Per Del Swiss Embassy, 142 Rue de Grenelle, Paris-7*

(Inv alides 6292).

Union of Soviet Socialist Republics
H.E. Dr. V. 5. K , Ambassador, Per Deleg:
Mr. A. V. Zhukov, Deputy Permanent Delegate.
Mr. Nicolas S. Novikov, First Secretary of the Delegation.
Mr. E. Yakoviev, Second Secretary of the Delegation.
Mr. A. Tepliachin, Third Secretary of the Delegation.
Mr. V. E. Miakuchko, Attaché to the Delegation.
(Unesco: Rooms 236 to 238, 240, ext. 3877 3878, 3880.)

United Arab Republic
Dr. Hussein I. EI Hakim, Permanent Delegate.
Dr. Abdellatif, Assistant Delegate.
Mr. Abdel Hamid Sabbour, Attaché to the Del. g
(Unesco: Rooms 410 to 412, ext. 3949, 3950 3951.)

United Kingdom
The Per Deleg British Embassy, 35 Rue du Faubourg
St-Honoré,Paris-8¢ (Anjou 2710).

United States of America
Mr. Henry ). Kellermann, Permanent Delegate.
Mrs. Magdalen G. H. Flexner, Assistant.
Miss Betty C. Gough, Assistant.
Mrs. Frances E. Osgood, Administrative Assistant.
(Unesco: Rooms 217 to 222, ext. 3857, 3859, 3860.)




Venezuela

H.E. Dr. Mariano Picén Salas, Ambassador, Per Deleg

H.E. Dr. C. Parra-Perez, Ambassador, Per Deleg

H.E. Dr. Zerega Fomb Amb dor, Per Deleg:
(Unesco: Rooms 423 to 425, ext. 3962, 3963, 3964.)

Yugoslavia

Mr. Petar Segedin, Cultural C . Per Deleg Emb
of the People’s Federative Republic of Yugoslavia, 1 Boul
Delessert, Paris-16¢ (Tro cadéro 8901).

a~

Cultural Attachés or Repr tatives responsible
for Liaison with Unesco

Canada

Mr. Gérard Bertrand, Second Secretary, Press and Cultural Affairs Section,
Canadian Embassy, 35 A Montaigne, Paris-16° (Bal zac 9955).

Ceylon

Mrs. Anil de Silva, Government of Ceylon Liaison Officer, 9 Avenue de
la Porte de Vanves, Paris-14¢ (Blo met 2000).

Denmark

Mr. Mogens Her C llor of Embassy, Press and Cultural
Affairs Oificer, Danish Embassy, 77 Avenue Marceau, Paris-16¢
(KIé ber 8300).

Finland
Mr. Paul Jyrkankallio, Secretary for Cultural and Press Questions, Finnish
Embassy, 30 Cours Albert I*r, Paris-8¢ (Ely sées 0020).

Indonesia
Indonesian Embassy, 49 Rue Cortambert, Paris-16¢ (Tro cadéro 2331).

Irag
Dr. H. Al-Hilali, Cultural Attaché, Legation of the Republic of Iraq,
4 Argelanderstrasse, Bonn (Federal Republic of Germany).

Netherlands
Mr. S. de Gorter, Counsellor (Cultural Affairs and Press), Netherlands
Embassy, 11 Rue de Constantine, Paris-7¢ (Inv alides 4472).
Sweden
Mr. Lars Langaker, Cultural Attaché, Swedish Embassy, 25 Rue de
Bassano, Paris-8¢ (Ely sées 1791).
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Tunisia
Mr. Mohamed Ettri, Cultural Counsellor, Tunisian Embassy, 25 Rue

Barbet-de-Jouy, Paris-7¢ (Inv alides 8023).

Turkey
Mr. Bahattin Ornekol, Cultural Attaché, Turkish Embassy, 56 Rue de la

Victoire, Paris-9¢ (Trinité 7716).

Viet-Nam
Embassy of the Republic of Viet-Nam in France, 45 Avenue de Villiers,
Paris-17¢ (Car not 9519).
(Unesco: Room 309, ext. 3898.)

Permanent Observer

Holy See

Mgr F. Pirozzi, Permanent Observer of the Holy See accredited to
Unesco, Papal Nunciature in France, 10 Avenue du Président-
Wilson, Paris-16¢ (Passy 5834).

(Unesco: Room 224, ext. 3864.)




Annex D

Embassies and Legations in Paris

Afghanistan, 32 Avenue Raphaél, Paris-16°. Jas min 6609
Albania, 131 Rue de la Pompe, Paris-16¢. KIé ber 8938
Argentina, 33 Rue Galilée, Paris-16°. KIé ber 1469
Australia, 13 Rue Las Cases, Paris-7¢. Inv alides 2741
Austria, 6 Rue Fabert, Paris-7¢. Inv alides 1888
Belgium, 9 Rue de Tilsite, Paris-17°. Eto ile 6100
Bolivia, 27 bis Avenue Kléber, Paris-16¢. KIé ber 8289
Brazil, 45 Avenue Montaigne, Paris-8°. Ely sées 3968
Bulgaria, 1 Avenue Rapp, Paris-7¢. Inv alides 8590
Burma, 60 Rue Ampére, Paris-17¢. Car not 5927
Cambodia, 21 Rue Franklin, Paris-16°. Tro cadéro 4116
Canada, 35 Avenue Montaigne, Paris-8°, Bal zac 9955
Ceylon, 194 Avenue Victor-Hugo, Paris-16°. Tro cadéro 3249

Iny alides 8490

Chile, 2 Avenue de la Motte-Piquet, Paris-7°.

China, 11 Avenue Georges V, Paris-8°. ‘iy sées 6777

Colombia, 22 Rue de I'Elysée, Paris-8. Anj ou 4608
Costa Rica, 46 Rue Hamelin, Paris-16°. KIé ber 4865
Klé ber 5230

Cuba, 60 Avenue Foch, Paris-16°.
Czechoslovakia, 15 A Charles-Floquet, Paris-7¢. Ség ur 2910

Denmark, 77 Avenue Marceau, Paris-16°. Klé ber 8300

Dominican Republic, 34 Rue Beaujon, Paris-8°. Car not 1018
Ecuador, 34 A de Messine, Paris-8°. Lab orde 1021

El Salvador, 12 Rue Galilée, Paris-16°. Klé ber 5321

Ethiopa, 35 Avenue Charles-Floquet, Paris-7°. Ség ur 4073
Finland, 30 Cours Albert-I**, Paris-8°. Ely sées 0020
Ely sées 3351

Federal Republic of Germany, 13 Avenue Franklin-

Roosevelt, Paris-8°.
Ghana, 8 Villa Said, Paris-16°. KIé ber 0532
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Greece, 17 Rue Auguste-Vacquerie, Paris-16°.
Guatemala, 73 Rue de Courcelles, Paris-8°.
Haiti, 10 rue Théodule-Ribot, Paris-17e,

Holy See, 10 Avenue du Président-Wilson, Paris-16°.

Honduras, 11 bis Boulevard Delessert, Paris-16¢.
Hungary, 15 Rue de Berri, Paris-8°.

Iceland, 124 Boulevard Haussmann, Paris-8°.
India, 15 Rue Alfred-Dehodencq, Paris-16°.
Indonesia, 49 Rue Cortambert, Paris-16°.
Iran, 5 Rue Fortuny, Paris-17¢,

Ireland, 4 Rue Rude, Paris-16°.

Isra&l, 143 Avenue de Wagram, Paris-17°,
Italy, 51 Rue de Varenne, Paris-7¢.

Japan, 24 Rue Greuze, Paris-16°.

Korea, 33 Avenue Mozart, Paris-16°.

Laos, 74 Avenue Raymond-Poincaré, Paris-16°.
Lebanon, 42 Rue Copernic, Paris-16°.

Liberia, 8 Rue Jacques-Bingen, Paris-17e,
Libya, 48 Avenue de New-York, Paris-16¢
Luxembourg, 33 Avenue Rapp, Paris-7¢.
Mexico, 9 Rue de Longchamp, Paris-16¢,

Monaco, 2 Rue du Conseiller-Collignon, Paris-16¢.

Morocco, 3 Rue Le Tasse, Paris-16°.

Nepal, 71 Avenue Paul-Doumer, Paris-16¢.
Netherlands, 85 Rue de Grenelle, Paris-7¢.

New Zealand, 9 Rue Léonard-de-Vinci, Paris-16¢.
Nicaragua, 47 bis Avenue Kléber, Paris-16¢.
Norway, 6 Place de Narvik, Paris-8¢.

Pakistan, 18 Rue Lord-Byron, Paris-8¢,

Panama, 53 Rue de Prony, Paris-17¢,

Paraguay, 155 Avenue Victor-Hugo, Paris-16°,
Peru, 50 Avenue Kiéber, Paris-16¢.

Philippines, 26 Avenue Georges-Mandel, Paris-16¢.

Poland, 1 and 3 Rue de Talleyrand, Paris-7¢.
Portugal, 3 Rue de Noisiel, Paris-16¢,

R 17 Rue Bré , Paris-17e,
San Marino, 4 Rue de Berri, Paris-8e.

Spain, 13 Avenue Georges V, Paris-8¢,
Sudan, 5 Rue Charles-Lamoureux, Paris-16¢,
Sweden, 25 Rue de Bassano, Paris-8e,
Switzerland, 142 Rue de Grenelle, Paris-7¢.
Thailand, 8 Rue Greuze, Paris-16¢,

Tunisia, 25 Rue Barbet-de-Jouy, Paris-7¢,
Turkey, 17 Rue d'Ankara, Paris-16e.

KIé ber
Car not
Wag ram
Pas sy

Tro cadéro
Ely sées
Lab orde
Tro cadéro
Tro cadéro
Car not
Pas sy

Wag ram
Lit tré

KIé ber
Mir abeau
Klé ber
Pas sy
Wag ram
Poi ncaré
Sol férino
Pas sy

Tro cadéro
Tro cadéro
Opéra
Bab ylone
Klé ber
Pas sy

Lab orde
Bal zac
Wag ram
Klé ber
Pas sy

Klé ber
Inv alides
Klé ber
Car not
Ely sées
Ely sées
Pol ncaré
Ely sées
Inv alides
Poi ncaré
Inv alides
Aut euil

6064

7863

4778
5834
0898
3741

8154
3930
2331

8290
7358
8682
6732
4610
4928
0298
5209
5855
3369
4733
4144
1329
6935
3637
1240
6650
3684
8735
2332
9540
2003
3115
5838
6080
1216
1071
4331
2933
2508
1791
6292
3221
8023
4450




Union of South Africa, 51 Avenue Hoche, Paris-8¢. Wag ram

Union of Soviet Socialist Republics, 79 Rue de Lit tré
Grenelle, Paris-7¢,

United Kingdom, 35 Rue du Faubourg Saint-Honoré, Anj ou
Paris-8e,

United States of America, 2 Avenue Gabriel, Paris-8°, Anj ou

Uruguay, 33 Rue Jean-Giraudoux, Paris-16¢. Pas sy
Venezuela, 11 Rue Copernic, Paris-16¢. KIé ber
Viet-Nam, 45 Avenue de Villiers, Paris-17¢, Car not
Yugoslavia, 1 Boulevard Delessert, Paris-16°. Tro cadéro

6691
9541

2710

7460
7345
2998
9519
8901
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Annex E
Telephone Directory
Unesco: Suf fren 9870 and 8600, Sol férino 9948 Ext.
President of the conference (Professor Howard H. Aiken) 3722
Conference secretary-general (Professor P. Auger) 3722
Conference secretary (Mr. J. A. Mussard) 3720
Secretariat 3720
Scientific secretaries 3731, 3733
Conference editor (Mr. S. de Picciotto) 3730
Conference planning officer (Mr. J. P. Urlik) 3719
Information bulletin 3710
Press liaison officer, Press Room (Miss Y. Tabbush) 3701, 3702
Documents and Publications Service

Documents Control 2434 to 2436
Languages Division 2302
Interpreters 3789
Reception service 3756 to 3758

Working room and lounge for participants and co-ordinators
of symposia 3724 to 3726
Bank (Société Générale) 2127, 2128
Bookshop 2028
Manufacturers’ stand 3769
Medical service 3042, 3035 (afternoon only)
Newspaper stand 2120
Restaurant 3801
Souvenir stand 2119
Tourist office 2129
Travel agency (General Tours) 2121 to 2123
Visitors' service 2112 to 2114
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truction mécanique, Paris.

NOC, Bernard, Electricité de France, Paris.

NOLIN, Louis, CNRS., Laboratoire de calcul numérique, Paris.

NOUVION, Fernand, Société nationale des Chemins de fer frangais,
Paris.

ODEN, Michel J., Etat-Major de 1'Armée de 1'Air, Paris.

OLLIVIER, Charles W., L'Industrie frangaise et Fédération
nationale de 1'Automation, Paris.

PAGEL, Roland, Le Matériel téléphonique, Boulogne s/Seine.

PAGES, Robert, CNRS et Faculté des Lettres, Paris.

PAGES-ANSELME, Michele M., Centre d'Etudes sociologiques,
Paris.

PAPO, Maurice, Compagnie IBM-France, Paris.

PARISOT, G.R., Compagnie IBM-France, Paris.

PATRON, Bernard, C.N.A.M., Paris.

PAYRY, René, Société industrielle d'Aviation Latécoére, Toulouse.

PEPIN de BONNERIVE, Jacques, Compagnie des Machines Bull,
Paris.

PERES, Joseph, Institut Blaise Pascal, Chatillon s/ Bagneux.

PERRET, René, Faculté des Sciences de Grenoble.

PERSUY, Pierre H., Compagnie IBM-France, Paris.

PEUCHOT, Maurice, Société Esso Standard, Paris.

PHAM TRONG, Khiem, Société anonyme Burroughs, Paris.

PHELIZON, Georges, Laboratoire central de Télécommunications,
Paris.

PICARD, Etienne, Centre d'Etudes nucléaires de Saclay,
Gif s/ Yvertte.

PIGEON, Daniel P., SNECMA, Suresnes.

POINDRON, Paul, Direction des bibliothaques de France, Paris.

PONCET, Irénée J., Etat-Major de I'Armée de I'Air, Paris.

PONS, Suzanne, Electricité de France, Paris.

PORCHERAY, Jean, R.N.U.R., Billancourt.
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PORTE, Jean, Institut Blaise Pascal, Chatillon s/ Bagneux.

de POSSEL, René L., Centre national de la Recherche scienti-
fique, Paris.

POUGET, Claude, Compagnie IBM-France, Paris.

POUZIN, Louis H., Compagnie des Machines Bull, Paris.

POYEN, Jacques, Compagnie des Machines Bull, Paris.

POYEN, Jeanne, Compagnie des Machines Bull, Paris.

PRADERE, Louis J., Compagnie frangaise de Raffinage, Paris.

PROT, Etienne, M., Ingénieur conseil, Paris.

QUEMADA, Bernard, Direction du Laboratoire d'Analyse Lexico-
logique, Faculté des Lettres, Besangon.

RAYBAUD, Jean L., ENSIG, Grenoble.

RAYMOND, F., Société d'Electronique et d'Automatisme,
Courbevoie.

REIX, Maurice, Centre d'Etudes et d'Organisation, Versailles.

RENARD, Bruno, Compagnie IBM-France, Paris.

RENOUARD, Paul, Direction des Etudes et Techniques nouvelles.

RICARD, Marcel, Société nationale des Chemins de fer frangais,
Paris.

RIGUET, Jacques, Faculté des Sciences, Orsay.

RIND, René L., IBM-World-Trade, Paris.

ROBIN, Jean M., Compagnie IBM-France, Paris.

ROBINEAU, Marcel, Compagnie IBM-France, Paris.

ROCHERY, Louis L., Compagnie IBM-France, Paris.

ROSENSTIEHL, Centre militaire de Préparation a la R.O., Paris.

ROUANET, Elie, Société africaine de Filature et Tissage,
Rabat (Maroc).

ROUDIL, André, Compagnie IBM-France, Paris.

ROULLE, Jean J., Comité d'action scientifique de Défense
nationale, Paris.

SALLE, Frangois, Compagnie des Machines Bull, Paris.

SALZMANN, Charles, Centre frangais de Recherche opération-
nelle, Paris.

SAMINADEN, Vivian, Electricité de France, Paris.

SAUVAGE, André C., Compagnie IBM-France, Paris.

SAVEY, Bemard M., Compagnie IBM-France, Paris.

de SAVIGNAC, André P., Compagnie IBM-France, Paris.

SCHUTSENBERGER, Marcel P., Ministére de 1'Education
nationale, Paris.

SEBEO, Claude, Compagnie IBM-France, Paris.

SEIGNEURIN, André, Compagnie d'lngénieurs en Organisation,
Paris.



SENSOLIVE, Marcel, National Cash Register Co., Paris.
SESTIER, Aimé L.A., Laboratoire central de 1'Armement, Arcueil.
STEIN, Alex, Section technique du SMAT, Paris.

STEINBERG, Norbert, Electricité de France, Paris.

TABCRY, Robert, Compagnie IBM-France, Paris.

TORCHER, Edouard, Marine nationale (Etat-Major général), Paris.

TOUGNE, Jean, Société nationale des Chemins de fer frangais,
Paris.

TOURNYOL DU CLOS, Jean H., Centre expérimental de
Recherches et d'Etudes du Batiment et des Travaux Publics,
Paris.

TOURNYOL DU CLOS, Marie L., Laboratoire central de 1'Arme-
ment, Arcueil.

TOUZEAU, Georges, Régie Renault, Billancourt.

VALLEE, Robert G., Ecole nationale supérieure de 1'Aéronau-
tique, Paris.

VANDEL, Jacques G., Comptoir national d'Escompte de Paris,
Paris.

VAUQUOIS, Bemard, G., Faculté des Sciences de Grenoble.

VIGNES, Jean, Société industrielle d'Aviation Latécoére,

Toulouse.

de VILLAINE, Tatiana, Société pour 1'Avancement et 1'Utilisa-
tion de la Recherche opérationnelle, Paris.

VILLE, Jean A., Faculté des Sciences, Paris.

VOSLUISANT, Antoine, Société nationale des Chemins de fer
frangais, Paris.

WURMSER, Compagnie des Machines Bull, Paris.

ZAMBEAUX, Henri, Compagnie IBM-France, Paris.

ADDENDUM

AMPHOUX, Bernard, Compagnie de St-Gobain, Paris.

ANDRIEU, Pierre, Marine nationale, Cherbourg.

BARBE, Georges, Compagnie La Populaire Vie, Paris.

BENAY, Joannes, Compagnie générale d'Organisation, Paris.

BERTRAND, Olivier, IBM-France, Paris.

BESSIERE, Francis, Electricité de France, Paris.

BESSON, Pierre A., Electricité de France, Paris.

BOCH]I, Sami, C.N.R.S., Chitillon s/ Bagneux.

BRESSON, Maurice J., Etat-Major de 1'Armée, Paris.

BRETHES, Alain P., Compagnie frangaise Thomson Houston,
Bagneux.




BUCQUOIT, Daniel P., Compagnie générale d'Organisation, Paris.

CABESSA, Raymond, Société des Radioélectriciens, Malakoff.

CAILLON, Jean R., Electricité de France, Paris.

CAZABAT, Vincent S., Société nationale des Pétroles d'Aqui-
taine, Pau.

CHAUMONT, Jean-Pierre, Conpagnie frangaise Thomson Houston,
Bagneux.

CHAVANCE, Pierre, Compagnie frangaise Thomson Houston,
Gennevilliers ,

CORDONNIER, Gérard A., C.N.R.S., Paris.

COUTANT, Bemard, Compagnie Populaire Vie, Paris.

COUTANCEAU, Georges J., Etat-Major de 1'Armée, Paris.

DAN]JON, André, Directeur de 1'Observatoire de Paris.

DAVID, Claude, Air France, Paris.

DEBUISSON, Jacques, Compagnie générale d'Organisation, Paris.

DUBOIS, Philippe H., La Populaire Vie, Paris.

DUPUY, Michel P., Compagnie francaise des Pérroles, Alger.

DOPPLER, Edmond G., Compagnie frangaise Thomson Houston,
Gennevilliers.

FLOQUET, Michel, Ministére des Finances, Paris.

FOCT, Robert, Rand Development Corp., Cleveland, Ohio,U.S.A.

FOURMANT, Pierre, La Populaire Vie, Paris.

GASTAUD, Jean-Pierre, Ministére des Finances, Paris.

GAUDFERNAU, Claire L., Office national d'Etudes et Recherches
Aéronautiques, Chétillon s/ Bagneux.

GERAL, André, Centre national d'Etudes des Télécommunications,
Issy-les-Moulineaux.

GERMAIN, Jacques, Electricité de France, Paris.

GODELLE, Maurice, Marine Nationale, Paris.

GONIN, Roger, Compagnie de St-Gobain, Chauny & Cirey, Paris.

GUERIN, Marcel, Etat-Major de 1'Armée, Paris.

GUERONNET, Michel, Compagnie frangaise Thomson Houston,
Bagneux.

HERIARD DUBREUIL, Claude, Compagnie des Machines Bull,
Paris.

JACQUET, Jacques, Société nouvelle d'Electronique, Paris.

JALABERT, Michel F., Compagnie des Machines Bull, Paris.

KAPPUS, Robert, O.N.E.R.A., Chétillon s/ Bagneux.

LAGRANGE, Paul H., C.G.O., Paris.

LALANNE, Claude J., Air France, Paris.

LAURENT, Didier, Ministére de I'Air, Paris.
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LERMISSION, Samuel, Centre de Recherche de Productivité E.
Technique, Paris.

LEROUX, Didier G., Compagnie générale d'Organisation, Paris.

L'HOSTIS, Anne-Marie, E.M. A., Paris.

DU LIEGE, Philippe, Compagnie générale d'Organisation, Paris.

LUNEL, Jean L., Compagnie frangaise de Raffinage (Pétrole),
Paris.

MAILLARD, André, IBM-France, Paris.

MALLET, Robert, Compagnie générale d'Organisation , Paris.

MISSENARD, Michel C., Air France, Paris.

MONIN, René, Ministére des Finances, Paris.

MOREAU _ René P., S.P. Comité d'action scientifique de D.N.,
Paris.

MARTINEAU, Michel, C.N.R.S., Paris.

MARY, Robert, J., E.M.A., Paris.

MAYER, Jean-Jacques, Société nouvelle d'Electronique, Paris.

MINET, Robert, IBM-France, Paris.

MOSSESSIAN, Charles, IBM-France, Paris.

OZENNE, Gérard J., Compagnie frangaise Thomson Houston,
Bagneux.

PERRET, Jacques, Compagnie générale d'Organisation, Paris.

DE PEYRONNET, Gérard, Ministére des Finances, Paris.

PIERRE, Maurice J., Compagnie frangaise de Raffinage (Pétrole)
Paris.

POULAIN, Pierre, Centre de Recherche de Productivité E.
Technique, Paris.

POPHILIAT, Henri J., Paris.

PORTIER, Henri, Ecole supérieure d'Electricité, Malakoff.

POYER, Nicole, C.N.R.S., Institut Blaise Pascal, Paris.

PRONK, Jan, IBM-France WTSC, Paris.

ROQUES, Paul L., Ministére des Finances, Paris.

ROSIER, Jean, Compagnie frangaise Thomson Houston, Bagneux.

RUFFIER D'EPENOUX, Frangois, Electricité de France, Paris.

SALKOFF, Morris, Centre de la Mécanique ondulatoire appliquée
(CNRS), Paris.

SAMSON, Marcel, Air France, Paris.

SCHMIERER, Livia, Société nouvelle d'Electronique, Paris.

SLABODSKY, Francis, Compagnie de Saint-Gobain, Chauny &
Cirey, Paris.

SOKOLOFF, Boris A., Compagnie frangaise Thomson Houston,
Bagneux.
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TAQUET, Alain, Compagnie générale d'Organisation, Paris.

TASSENCOURT, Jean, Compagnie générale de Géophysique,
Montrouge.

VALIN, Jacques, Société nouvelle d'Electronique, Paris.

VARRET, Georges, Ecole supéricure d'Electricité, Malakoff.

WALLUT, Jacques, Compagnie générale d'Organisation, Paris.
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GERMAN FEDFRAL REPUBLIC
REPUBLIQUE FEDFRALE D'ALLFMAGNE

ANACKFR, Wilhelm, Rechenzentrum der Techn. Hochschule,
Minchen.

ANKE, Klaus, Siemens-Schuckertwerke AG, Frlangen.

BACHMANN, Kerl-Heinz, Deutsche Akademie der Wissenschaften,
Institut fiir angewandte Mathematik, Berlin.

BANSCH, Dieter, Iundesstelle fir Fernmeldestatistik, Bad
Godesberg-Mehlem.

BARTH, Wilhelm, Inst. fir Prake. Math., Darmstadt.

BAUFR, Friedrich, Institut fiir Angewandte Mathematik der
Universitit Mainz, Mainz/ Rh.

BAYFR, Georg, Institut fiir Angewandte Mathematik, Technische
Hochschule Braunschweig.

de BEAUCLAIR, Wilfried, Standard Elektrik Lorenz AG,
Pforzheim.

BFCKER, Jiirgen, Forschungsinstitut fiir Physik der Strahlan-
triebe, Stuttgart;Flughafen.

BFYER, Gudrun, Telefunken, Backnang/ Wiirtt.

BIFRMANN, L., Max Planck Institut fiir Physiks, Miinchen.

BILLING, Heinz, Max Planck Institut fir Physiks, Minchen.

BITTIGHOFER, Alfred, IBM Deutschland, Sindelfingen.

BORSCH-SUPAN, Wolfgang, Institut fiir Praktische Mathematik,
Technische Hochschule, Darmstadt.

BOTTFENBNICH, Hermann, Institut fiir Praktische Mathematik,
Technische Hochschule, Darmstadt.

BROKATE, Klaus, Boeblingen.

BRUHN, Gerhard, Technische Universitit, Berlin-Charlottenburg.

BUCHHOLZ, Giinter, Funkwerk Dresden.

BURGHOFF, Hans, Nachrichtentechnische Gesellschaft (NTG),
Frankfurt/M.

BUSCH, Robert, IBM Deutschland, Sindelfingen.

BUSSMANN, Karl, Technische Hochschule, Darmstadt.

COLLATZ, Lothar, Institut fiir Angewandte Mathematik,
Universitit Hamburg.

CREMER, Hubert, Rheinisch-Westfilische Technische
Hochschule Aachen.

DAHMEN, Gert, Staatl Ingenieurschule, Saarbriicken.
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DANKERT, Gabriele, Institut fiir Instrumentelle Mathematik,
Bonn.
DETTMAR, Hans-Karl, Farbenbriken Bayer AF, Leverkusen.
DIETER, Stephan, Institur fiir Praktische Mathematik, Darmstadt.
DREXLER, Gustav, Angestesteller Dipl. Ing. im Bundes-
verteidigungsministerium.
DREYER, Hans- Joachim, Standard Elektrik Lorenz AG,
_ Informatikwerk, Stuttgart.
DUCK, Werner, Institue fiir Angewandte Mathematik der
Technischen Hochschule Dresden.
EGLOFF, Wemer, Hahn-Meitner-Institut £. Kemforschung,
Berlin.
ERBEN, Josef, Siemens & Halscke AG, Minchen.
FIEDLER, Gottfried, Deitsches Amt fiir Material-und
Warenpriifung, Berlin-Friedrichsfelde.
FRITSCHE, Gustav, IBM Dewschland, Sindelfingen,
GAFDE, Karl-Walter, Institut fir Angewandte Mathematik,
Technische Hochschule, Miinchen.
GFIS, Theo, Institute for Applied Mathematics and Mechanics,
DVL, Freiburg,
GILLFRT, Hans, Bundespost, Darmstadt.
GOSSL.AU, Karlheinz, Siemens & Halske, Minchen.
GOTTZEIN, Eveline, Electronic Associates, Inc., Brussels,
Belgium.
GUMIN, Heinz, Siemens & Halske, Munich.
GURNE, Klaus, IBM Deutschland, Sindelfingen.
HAESSLER, Gerhard, Standard Elektrik Lorenz AG,
Stutegare-Zuffenhausen.
HAMMERLIN, Ginther, Institut fiir Angewandte Mathematik &
_ Mech. der DVL, Universitit Freiburg.
HANDLER, Wolfgang, Forschungs-Institut d. Telefunken
_ G.M.B.H., Ulm/Donau.
HARTL, Hans, N.T.G. Stuttgart.
HAUPT, Dieter, Technische Hochschule Aachen.
HEBEL, Martin, Triumph Werke Niimberg AG, Niimberg.
HEIDEL AUF, Kurt, Bundesanstalt fiir Flugsicherung, Frankfurt/ M.
HFIMANN, Walter, Siemens & Halske AG, Miinchen.
HEINHOLD, Josef, Institut fir Angewandte Mathematik,
Technische Hochschule, Miinchen.
HEINRICH, Helmut, Institut fir Angewandte Mathematik,
Technische Hochschule, Miinchen.
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HERRMANN, Horst, Technische Hochschule Braunschweig
Rechenzontrum und Lehrstuhl fir Rechentechnik,

Braunschweig.

HUBER, Albrecht, Institute for Applied Mathematics, Freiburg.

HUND, Gerhard, Institut fiir Praktische Mathematik, Darmstadt.

ISAY, Wolfgang-Hermann, Deutsche Akademie der Wissenschaften,
Berlin.

JAGER, Konrad, Institut fiir Automation, Berlin.

KADNER, Horst, Institut fiir Maschinelle Rechentechnik, T-H
Dresden.

KAMMERER, Wilhelm, Fa. Carl Zeiss, Jena.

KAUFMANN, Hans. Siemens & Halske, Miinchen.

KAYSER, Gustav, A., Institut fir Flekerische Nachrichten-
technik, Aachen.

KAYSER, Wolfgang, Siemens & Halske, Miinchen.

KAZMIERCZAK, Helmut, Institut fiir Nachrichtenverarbeitung
und Nachrichteniibertragung, T-H Karlsruhe.

KOBELT, Dieter, Farbwerke Hoechst AG, Frankfurt/ M.

KOBER, Hans, Siemens & Halske Aktiengesellschaft, Hannover.

KORTUM, Herbert, Fa. Carl Zeiss Jena.

KRONEBERG, Dietrich, R. Oldenbourg Verlag, Minchen,

KULP, Martin, Recheninstitut der Techn. Hochschule, Stuttgart.

KURAU, August, D.V.L. Institut fir theoretische Gasdynamik,
Aachen,

LADENBERGER, Kurt, Maschinenfabrik Augsburg-Nuemberg
AG (M.A.N.), Nuemberg.

LEILICH, Hans-Otto, Telefunken G.M.B.H., Backnang.

LEIBERICH, Otto, Bundesstelle fiir Fermeldestatistik, Bad
Godesberg-Mehlem.

LESEMANN, Klaus-Jiirgen, Schoppe & Faeser G.M.B.H., Minden.

LINCKE, Wolfgang, Technische Hochschule, Darmstadt.

LORENZ, Paul, Deutsche Akedemie der Wissenschaften, Berlin.

LUKAS, Harald, Technische Universitit, Berlin-Charlottenburg.

MANTEUFFEL, Karl, School of Technology, Magdeburg.

MARTRNSEN, Erich, Max-Planck Institut fir Physik, Miinchen.

MARX, Helmut, Wetzlar.

MAYER, Helmut, Institut fiir Betriebswirtschaftslehre,
T-H Darmstadt.

MULLER, Paul, Institut fir Instrumentelle Mathematik,
Universitdt Bonn.

NASITTA, Karlheinz, AEG, Berliner Rechenzentrum, Berlin.
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NICKEL, Karl, Institut fir Angewandte Math. T-H Karlsruhe.

NOLZE, Pedro, Siemens u. Halske A.G. Saarbrucken.

NUDING, Frich, Siemens-Schuckertwerke AG Abt. Reaktor-
Entwicklung, Frlangen.

OFHLMANN, Hermann, Max-Planck-Institut fiir Physik und
Astrophysik, Miinchen.

PESCHL, Emst F., Institut flir Angewandte Mathematik,
Universitit Bonn.

PETERSEN Reimer, I.B.M. Sindelfingen.

PETRI, Carl A., Institut fir Angewandte Mathematik d. Uni Ronn.

PIFHLER, Joachim, Leuna-Werke "Walter Ulbricht", Leuna.

PILOTY, Hans J., Institut fiir elektrische Nachrichtentechnik-
und Messtechnik der T-H Miinchen.

PILOTY, Robert, Standard Flektrik Lorenz AG, Stuttgart-
Zuffenhausen.

PISKE, Uwe, Inst. f. Nachrichtenverarbeitung, T-H Karlsruhe.

POKLFKOWSKI, Giinther, Institut f. Allemeine Nachrichten-
technik, Darmstadt.

POLLMFIER, Emst-Erich, Institut fir Praktische Mathematik,
T-H Darmstadt.,

P(-)SC.H. Heinrich W., Hahn-Meitner-Institut fiir Kernforschung,
Berlin-Wannsee.

PRFISHER, Hellmut, IBM Deutschland, Sindelfingen.

RADIUS, Kuns, Telefunken G.M.B.H. Backnang.

RAECK, Fritz, IBM Deutschland, Sindelfingen.

RFIN, Heider, Institut fiir Praktische Mathematik, T-H Darmstadt.

REMUS, Horst E., Gesellschaft f. Angewandte Mathematik u.
Mechanik, Hamburg.

REUTTER, Fritz, Technische Hochschule, Aachen.

RUDIGER, Albrecht, Max-Planck-Institut f. Physik und
Astrophysik, Miinchen.

SAMELSON, Klaus, Mathematisches Institut, Universitdt Mainz.

SAUER, Robert, Mathematisches Institut der Technischen
Hochschule, Miinchen.

SCHAEFER, Hans-Willy, Allianz Versicherungs-AG, Miinchen.

SCHAPPERT, Heinz, IBM, Technische Hochschule, Darmstadt.

SCHECHER, Heinz, Rechenzentrum, T-H Miinchen.

SCHIERING, Rudolf, IBM Deutschland, Sindelfingen.

SCHLENDER, Bodo, Mathematisches Seminar, Universitit Kiel.

SCHMID, Johann, NTH/ VDE, Frankfurt/M.
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SCHNEEWEISS, Winfrid, Max-Planck-Institut f. Physik und
Astrophysik, Minchen.

SCHNFIDER, Gerd, Instine fiir Automation; Allgemeine
Flektricitaets Gesell., Frankfurt.

SCHNEIDER, Klaus, Gmelin-Institur fiir anorganische Chemie,
Frankfurt/ M.

SCHROTER, Karl W., Humboldt-Universitit zu Berlin.

SCHROTER, Otto F., IBM Deutschland, Sindelfingen.

SCHUMANN, Hans-Georg, Deutsche Versuchsanstalt f.
Luftfahre, Miilheim.

SCHUSSLER, Hans W., Institut fiir Flektrische Nachrichten-
technik, Aachen.

SCHWARZ, Fleonore, Deutsche Akademie der Wissenschaften
zu Berlin.

SCHWFIZERHOF, Sigfrid, Telefunken G.M.B.H., Backnang.

SPRICK, Walter, IBM Deutschland, Boeblingen.

STEINBUCH, Karl, Institut fiir Nachrichtenverarbeitung und
Nachrichteniibertragung, T-H Karlsruhe.

STEINECKE, Volkmar, Réchling'scho Eison-und Stahlwerke
GMBH, Valklingen.

STRFLZFK, Gerhard, Bundesstelle fiir Femmeldestatistik,
Bad-Godesberg-Mehlem.

THEISSEN, Fmil, Fernmeldetechnisches Zentralamt der
Bundespost, Darmstadt.

TREFFTZ, Eleonore, Max-Planck-Inst. f. Physic und
Astrophysic, Miinchen.

TSCHAUNFR, Johann, Deutsche Versuchsanstalt fir Luftfahre.

TSUI, Frank F., Institut fir Flektrische Nachtichtentechnik,
T-H Miinchen,

UNBEHAUEN, Rolf., Recheninstitut der Technischen
Hochschule, Stuttgart.

UNGER, Heinz, Institut fir Angewandte Mathematik, Bonn.

URICH, Wolfram, Rechenzentrum der Technischen Hochschule,
Minchen.

VEELKEN, Reinhard, Zentrallaboratorium Siemens & Halske,
Minchen.

WALTHER, Alwin, Technische Hochschule Darmstadt.

WEBER, Helmut, Siemens und Halske, Minchen.

WEIDEMANN, Volker, Physikalisch-Technische Bundesanstalt,
Braunschweig.

WEINEL, Ermnst, Universitiit Jena.
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WENKE, Klaus, BASF AG, Ludwigshafen/R.

WEISE, Karl H., Universitdt Kiel.

WEISSINGER, Johannes, Institut f. Angewandte Mathematik,
T-H Karlsruhe.

WEYH, Ulrich, Institut fiir el. Nachrichten und Messtechnik der
Technischen Hochschule, Minchen.

WINCKLER, Rudolf, Furochemie, Mol-Donk.

WINTER, Rudolf, Roland, Technische Hochschule Dresden.

WITTMANN, Alfred, Siemens & Halske AG, Miinchen.

WOLMAN, Walter, Techn. Hochschule Stuttgart.

ZELLER, Karl, Universitic Tdbingen.

ZINDLER, Hans J.G., Statisches Bundesamt, Wiesbaden.

ZSCHFKEL, Hans, Standard Elektrik Lorenz AG, Stuttgart.

ZUSE, K., Bad Hersfeld.

ADDENDUM

BASTEN, Rolf G., Standard Flektrik Lorenz AG,
Stuttgart- Zuffenhausen.

BAUMANN, Richard, Institut fir Angewandte Mathematik der
Universitit Mainz.

BAUER, Hans G., Akademie fiir Bautechnik, Miinchen.

CHORAFAS, Dimitri N., IBM Deutschland, Sindelfingen.

DHEN, Walter, AEG Institut fiir Automation, Berlin.

GAMBKF, Gotthard, Deutsche Forschungsgemeinschaft,
Bad Godesberg.

HARTL, Philipp, Deutsche Versuchsanstalt fir Luftfahre,
Post Wessling.

HEIM, Friedrich, Firma Friedrich Merk, Miinchen.

HEYDENREICH, Walter, Standard Flektrik Lorenz AG,
Stuttgart-Zuffenhausen.

KOEHLFR, H., IBM Deutschland, Sindelfingen.

NEUBAUER, Richard, Standard Elektrik Lorenz AG,
Stuttgart-Zuffenhausen.

OVFRHOFF, Gerhard, Remington Rand GMBH., Frankfurt.

PAUL, Manfred, Instituc fir Angewandte Mathematik,
Universitit Mainz.

PFLUGER, Alf, Institut filr Statik, Hannover.

SCHRODER, Kurt, Institut fir Angewandte Mathematik,
Berlin.

STOCKER, Claus, AEG Forschungs-Institut, Frankfurt,
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INDONESIA/ INDONESIE

TAN Yang N., Research Institute for Management Science, Delft.

IRELAND/ IRELANDE

MAXWELL, Maurice, Short Erothers & Harland Ldt, Belfast.

ISRAEL

BAR-HILLEL, Yehoshua, Hebrew University, Jerusalem.
FUCHS, Alexander, Ministry of Defence, Israel.

GILLIS, Joseph, Weizmann Institute of Science, Rehovoth.
HIRSHEERG, Yehuda, Weizmann Institute of Science, Rehovoth.
LEHMAN, M., Ministry of Defence, Tel Aviv.

RARINOWITZ, Philip, Weizmann Institute of Science. Rehovoth.
RIESEL, Zwi. Weizmann Institute of Science, Rehovoth.
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ITALY/ITALIE

D'ALESSANDRO, Alessandro, Comitato Nazionale per la
Produttivitd, Roma.
b ALFIERI, Leandro, I.N.A.C., Roma
AMBROSIO, Silvano, Fiat, Torino.
AMERIO, Luigi, Politecnico di Milano, Milano.
APARO, Enzo L., Istituto Nazionale per le Applicazioni del
Calcolo, Roma.
BELARDINELLI, Enzo, Centro Calcoli e Sevomeccanismi,
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LEBEDEYV, S.A., Académie des Sciences, Moscou.
LEVINE, V.K., Académie des Sciences de I'URSS.
MEZENOV, L.F., Académie des Sciences de I'URSS.
NOVOSELTSEV, LV., Académie des Sciences de 1'URSS.
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SMIRNOV, A.D., Académie des Sciences de I'URSS.
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CLARKE, Samuel L.H., Elliott Brothers (London) Ltd.,
Borehamwood, Herts.

CLAYDEN, David O., National Physical Laboratory,
Teddington, Middx.
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ELLIS, Peter V., Intemational Computers and Tabulators,
London.

FROGGATT, Robert J., E.M.I. Electronics Ltd., Hayes,
Middx.

GAWLIK, Herman J., Armament Research & Development
Establishment, Fort Halstead, Kent.

GRUNDY, Eric, Institution of Electrical Engineers, London.

HARPER, W.M.

INGHAM, William E., EM.I. Electronics, Hayes, Middx.

JACKSON, Mary Blanche, U.K. Atomic Energy Authority,
Warrington, Lancs.

MAUDSLEY, Brian G., Solartron Engineering Ltd.,
Farnborough, Hants.

MELLOR, Brian, Standard Telephones & Cables Ltd.,
Newport, Mon.

M DITH, Patrick G., University of Leeds.

MERRY, lan W,, Solartron Electronic Business Machines Ltd.,
Famborough, Hants.

MERTON, Colin R., National Research Development Corp.,
London,

MICHAELSON, Ronald L., Elliott Brothers (London) Ltd.,
Borehamwood, Herts.

MILLS, Ronald G., I.C.T. Ltd., London.

MORRIS, Alan A.H., BP Trading Ltd., London.

MORRIS, Graham J., L.C.T. Ltd., London.

NEWMAN, Edward A., National Physical Laboratory,
Teddington, Middx.

49




ORD-SMITH, Richard A.]., Standard Telephones & Cables Ltd.,
Newport, Mon.
PAGE, Lewis J., National Physical Laboratory, Teddington,
Middx. !
PEARSON, Dennis W., E.M.I. Electronic Ltd., Hayes, Middx,
PRINZ, Dietrich G., Ferranti Ltd., Manchester.
ROBERTS, Bryan E., U.K. Atomic Energy Authority,
Warrington, Lancs.
ROBERTS, Maldwyn H., Institute of Physics, London.
RICHARDSON, Thomas H., Atomic Energy Division, G.E.C.,
Frith, Kent.
SCOTT, Bowman, Solartron Electronic Group Ltd.,
Farmnborough, Hants.
STANLEY, Thomas O., R.C.A. Laboratories Div.,
Princeton, New Jersey.
TAYLOR, Robert W., Atomic Energy Division, G.E.C.,
Erith, Kent.
UTTLEY, Albert M., National Physical Laboratory,
Teddington, Middx.
VICKERY, Brian C., St. Albans, Herts. ¢
WARR, Henry J.J., E.M.I. Electronics Ltd., Hayes, Middx.
WHITE, Eric L.C., E.M.I. Electronics Ltd., Hayes, Middx.
WILLIAMS, Richard H., Computer Consultants Led., '
Dolgelley, Merioneth.
WRIGHT, Michael A., National Physical Laboratory,
Teddington, Middx.
ZAWELS, ]J.




UNITED STATES OF AMERICA/ ETATS-UNIS D 'AMERIQUE

ABRAMS, Walter G., Military Officer, Fort Lee, Va.

ACKLEY, John N., International Electric Corp., Patramus, N.J

ACTON, Forman S., Princeton University, N. J.
KINSON, B.W., National Science Foundation, Washington 25D.C.

oward H., Computation Laboratory of Harward Uni-

versity, Cambridge, Mass. )

ALEXANDER, S.N., National Bureau of Standards, Washington
25 D.C.

AMAREL, Saul, R.C.A. Laboratories, Princeton, N. J.

ARMER, Paul, Rand Corp., Santa Monica, Calif.

ARNETTE, Thelma I., Oak Ridge National Laboratory, Oak Ridgc,
Tenn. TH

ASTRAHAN, Morton M., I.B.M. Research Laboratory, San I—osc,
Calif.

A Isaac L., Auerbach Electronics Corp., Narbeth, Pa.

BACKUS, J.VW., L.B.M., Yorktown Heights, N. Y.

BAGLEY, Philip R., Massachussets Institute of Technology,
Lexington, Mass. —_—

BARNES, John L., Systems Corporation of America, Los Angeles
24, Calif.

BARTRAM, Philip R., Douglas Aircraft Co., El Segundo, Calif.

BAQE%, Walter F., Thompson Ramo Wooldridge Inc., Los Angeles,
Calif.

BEACH, Norman F., Rochester 4, N. Y.

BEIDNER, Gustave M., General Electric Co., Syracuse, N Y.

BEMER, Robert W., I.B.M. Corporation, White Plains, N.Y.

BENNETT, Richard W., I.B.M. Corporation, Poughkeepsie, N. Y.

velyn, Teleregister Corp., Stamford, Conn.

BERKELEY, Edmund C., Berkeley Enterprises Inc., Newtonville
60, Mass.

BERNARD, Richard, Department of Defense, Washington 25 D.C.

BLANKENBAKER, John V., Massachussetts Institute of Tech-
nology, Cambridge Mass.

BOMBA, James S., Bell Telephone Laboratories, Murray Hxll N.J.

_BOSAK, Robert, System Development Corp., Santa Monica, Calif.

BRACHMAN, Raymond J., Frankford Arsenal, Philadelphia, Pa.

BRISCH, Edward G., Brisch Inc., Toledo, Ohio.

BROOKS, Frederick P., I.B.M. Corp., Poughkeepsie, N. Y.

51




BROWN, David R., The Mitre Corp., Lexington, Mass.
BROWNSON, Helen L., National Science Foundation, Washington
25D.C.
BLACHMAN, Nelson M., Office of Naval Research, American
Embassy, London.
BRUECKEL, Joyce E., Office of Secretary of Defense,U.S. Gov't,
Washington D.C.
_BUCHHOLZ, Wemer, I.B.M. Corp., Poughkeepsie, N. Y.
_BUCK, Dudley A., Massachussetts Ins titute of Technology,
Cambridge, Mass.
BUSSGANG, Julian J., R.C.A., Burlington, Mass.
CHENEY, Ward, Convair Astron autics, San Diego, Calif.
CLARKE, Dorothea S., General Electric Co., Evendale, Ohio.
CODD, Edgar F., I.B.M. Corp., Poughkeepsie, N.J.
COMBA, Paul G., University of California, Los Angeles, Calif.
_&Q%Smuel D., Space Technology Laboratories, Los Angeles,

alif.
COOPER, Franklin S., Haskins Laboratories, New York 17, N.Y.
COX, George B., Office of Ordnance Research, U.S. Army,
Durham, N.C. .
DERE, John R., San Francisco, Calif.
_DIEBOLD, John, L.LR.E., John Diebold & Associates, Inc.,
New York. <
DINEEN, Gerald P., Massachussetts Institute of Technology,
Lexington, Mass.
DORFMAN, Arthur, University of Colorado, Boulder, Col.
DORN, Carl S., L.B.M. World Trade Service Corp., Paris ler.
DOSTERT, L.E., Georgetown University, Washington 7 D.C.
DUMEX, Amold L., Roslyn Heights, N.Y.
_DUNHAM, B., LB.M. Research Laboratories, Poughkeepsie,N. Y.
EASTMAN, William, MPLS-Honeywell, Datamatic Division,
Newton Highlands, Mass.
ELLIS, Samuel S., General Electric Co., Syracuse, N.Y.
EVANS, Robert ., Laboratory for Electronics, Boston, Mass.
FEY, Curt F., University of Pennsylvania, Philadelphia 4, Pa.
FIDLER, Richard R., Gettysburg College-MIT, Cambridge, Mass.
FLANAGAN, Joseph, I.B.M. Corp., White Plains, N. Y. )
FORSYTHE, George E., Stanford University, Stanford, Calif.
FRANK, Robert M., Los Alamos Scientific Laboratory,
Los Alamos, New Mexico.
FRANKEL, Stanley, General Electric Cp., Seal Beach, Calif.
FROME, Julius, U.S. Patent Office, Washington D.C.

52




GANTNER, Donald W., Space Technology Laboratories,
Los Angeles 45, Calif.
GATT, Louis, University of California, Los Angeles, Calif.
GEIGER, Lester H., Bethesda 17, N. Dak.
GELERNTER, H., I.B.M. Research Center, Yorktown Heights,N. Y.
GIBSON, Beatrice L., Philco Westemn Development Laboratories,
Palo Alto, Calif. lGM
GILCHRIST, Bruce, Sysacuse-Univessity, Syracuse, N.Y.
GILLIES, D. B., University of Illinois, Urbana, 11l
GILMORE, P.C., .B.M. Research Laboratory, Yorktown Heights,
RUD 9455
GINSBURG, Seymour, National Cash Register Co., Hawthome,
Calif.
GIULIANO, Vincent E., Harward University, Cambridge, Mass.
GOLDBERG, Bernard A., University of Pennsylvania,
iladelphia, Pa.
GOLDSTEIN, Allen A., Convair Astronautics, San Diego, Calif.
GOLDSTEIN, Gordon D., Office of Naval Research, Washington
25 D.C.
GOLDSTEIN, Max, New York University, New York.
GOODE, Harry H., Bendix Aviation Corp., Ann Arbor, Michigan.
GORN, Saul, University of Pennsylvania, Philadelphia, Pa.
GOURRICH, George E., Westwood Electronics Corp., Los Angeles
24, Calif.
GRACE, Frank, I.B.M. Corp. Yorktown Heights, N. Y.
GRASSELLI, Antonio, University of California, Berkeley 4, Calif.
GRAU, Albert A., Oak Ridge National Laboratory, Oak Ridge, Tenn.
GRAYSON, George, Teleregister Corp., Stamford, Conn.
GREENSTADT, John, L.B.M. Corp., White Plains, N. Y.
GREGORY, Robert, Sylvania Electric Products, Needham, Mass.
GROSCH, Herbert R.]J., L.B.M. Corp., New York 22.
GURK, Herbert M., Radio Corp. of America, Princeton, N.J.
HAASE, Kurt H., Air Force Cambridge Research Center, Bedford,
Mass.
HAMMING, R.W., Bell Telephone Laboratories, Murray Hill, N.J.
HANSEN, LeRoy, C., Boeing AirplaneCo., Renton, Washington.
HARLING, R.T., U.S. Air Force Instimte of Technology, Ohio.
HARTMANIS, Juris, General Electric Research Laboratory,
~Schenectady, N. Y.
HARPER, Kenneth E., Rand Corporation, Santa Monica_ Calif.
HARWICK, Irene, Camegie Institute of Technology, Pittsburgh 13,
Pa.

53



HATTERY, Lowell H., American University, Washington 6 D.C.

HA?ES, Oscar E., U.S. Air Force, Ohio.
HAYES, Robert M., Magnavox Co., Los Angeles 64, Calif.
HAYS, D.G., Rand Corp., Santa Monica, Calif. ‘
HEITZ, Arthur, National Cash Register Co., Paris.
HENRICI, P., University of California, Los Angeles 24, Calif.
HEROLD, Henry L., General Electri¢ Computer Laboratory,
Palo Alto, Calif.
HE T, Evan, New York University, N. Y.
HILL, Willace D., Monsanto, St. Louis, Mo.
HOOVER, William R., Jet Propulsion Laberatory, Pasadena, Calif.
HOPPING, George, Hg. U.S. Air Force, Washington 25 D.C.
HOUSEHOLDER, Alston S., Oak Ridge National Laboratory,
Oak Ridge, Tenn.
HOWERTON, Paul W., U.S. Army, Washington 25 D.C.
HUGHES, G.W., Massachussetts Institute of Technology,
Cambridge, Muss.
IRWIN, Samuel, Holley Carburetor Co., Warren, Michigan.
TFINER, V. B., IBM, Poughkeepsie, N.Y.
JAMESON, D. C., Hughes Aircraft Co., Culver City, Calif.
JOHNSON, Gordon L., Stromberg-Carlson Co., San Diego, Calif.
JOHNSON, Roger G., Minneapolis Honeywell Regulator Co., Minn.
JONES, Hal J., Texas Instruments Inc., Houston 6, Tex. {
KAGAN, Claude A., Western Electric Co., Princeton, N.J.
KAUFMAN, Sidney, Shell Development Co., Houston 1, Tex.
KESSEL, Benjamin, Computer Control Co., Wellesley 57, Mass.
KESSLER, Myer M., Massachussetts Institute of Technology,
Lexington, Mass.
KIMBLE, John M. Jr., Rochester 7, N. Y.

_KING, Gilbert W., I.B.M. Corp., Yorktown Heights, N. Y.
KOLLEB. Herbert R., U.S. Patent Office, Washington 25 D.C.
KUGEL, Thomas L., Stanford University, Stanford, Calif.
KUIPERS, John W., Itek Corporation, Waltham, Mass.

KUN, Eugene R., Burroughs Corp., Detroit, Mich.
LANGER, Rudolph E., University of Wisconsin, Madison 6, Wic.
LARSON, Harry, T., Aeronutronic Systems Inc., Santa Ana, Calif.
Iﬁr‘-:'s's", William J., L.B.M. Corp., New York.
LAZARUS, Roger B., Los Alamos Scientific Laboratory,
ew Mexico.
LEAS, John W., R.C.A., Camden, N.]J.
LEIBOWITZ, Jacob, U.S. Petent Office, Washington D.C.

-

54




LEINER, Alan L., National Bureau of Standards, Washington
23 D.C.

LEMMEN, Robert M., Wright Air Development Centre, Wright-
Patterson, Ohio.

LEVINE, Samuel, Teleregister Corp., Stamford, Connecticut.

LEVINSON, Robert M., Litton Industries, Los Angeles, Calif.

LEIBLER, Richard A., Institute for Defense Analyses,
Washington 6 D.C.

LIENAU, Carl C., Columbia University, New York.

LOEB, Arthur L., Massachussetts Institute of Technology,
Cambridge, Mass.

LOONEY, Duncan H., Bell Telephone Laboratories, Murray Hill,
N.J.

LOTKIN, Mark, Avco Research, Wilmington, Mass.

LOW, Frank, R.C.A., Moorestown, N.J.

LUHN, Hans P., I.B.M. Research Center, Yorktown Heights, N.Y.

LUTTER, Fred H., Remington Rand Univac, Washington D.C.

LYTLE, David N., Stanford Research Institute, Calif.

McCLUSKEY, Edward J. Jr., Bell Telephone Laboratories,

~Whippaay, N.J.

McLEOD, Colin, Stanford University, Stanford, Calif.

MACKENZIE, Clyde B., I. B.M. Corp., New York.

MADDEN, John D., System Development Corp. Santa Monica, Calif.

MAEHLY, Hans J., Princeton University, Princeton, N. J.

MANTEK, Paul A., National Bureau of Standards, Washington D.C.

MARTIN, Marcel A., General Electric Co., Philadelphia 4, Pa.

MARTIN, Norman M., University of California, Los Angeles, Calif.

MAUCHLY, John W., Mauchly Associates Inc., Ambler, Pa.

MAXWELL, Marvin S., U.S. Naval Proving Ground, Dahlgren, Va.

MAYO-WELLS, Wilfrid J., Washington 7 D.C.

MEHR, Emanuel, New York University, N. Y.

METROPOLIS, Nicholas C., University of Chicago, 11l

METZE, G., University of Illinois, Urbana, 11l

MEZUR, Frank A., Adj. General's Division, Hg. U.S. Army, Europe.

MILLER, Eugene, Documentation Inc., Washington D.C.

MINTZER, Lester, Honeywell-Datamatic, Newton, Mass.

MOOERS, Calvin M., Zator Company, Cambridge, Mass.

MORAN, William D., Scovell, Wellington & Co., Boston, Mass.

MOSHMAN, Jack, Corporation for Economic & Insdustrial
Research, Arlington, Va.

Mg! T, Jr. Thomas H., Radio Corporation of America, Princeton
N.J.

55



MULLIN, Albert A., University of Illinois, Urbana, Ill.

ﬁﬁf{-RAY, James M., Philco Corp., Washington D.C.

NELSON, Eldred C., Ramo-Wooldridge Inc., Los Angeles, Calif.

w, Peter G., Technische Hochschule, Darmstadt,
Germany.

m Allen, Rand Corporation, Santa Monica, Calif.

Nw Simon M., Office of Research & Development,
Washington 25 D. C.

NOE, Jerre D., Stanford Research Institute, Menlo Park, Calif.

NOMA, Arthur, U.S. Army Map Service, Washington 25 D.C.

NORDE, Leslie, Cooper Union School of Engineering, New York.

NOTHMAN, Michael H., Gilfillan Brothers, Inc., Los Angeles, Calif.

_C_)_m Ascher, Computer Usage Co., New York.

PAPOULIS, Athanasios, Polytechnic Institute of Brooklyn,N.Y.

PASTA, John R., Atomic Energy Commission, Washington 25 D.C.

PATTERSON, George W., University of Pennsylvania.

iladelphia, Pa.

PEREZ, Abraham A., Litton Industries, Los Angeles 25, Calif.

PERLIN, Allen L., Bendix Aviation Corp., Towson 4, Maryland.

PERLIS; Alan J., Carnegie Institute of Technology, Pittsburgh
13, Pa.

PETTIT, John T., Hughes Aircraft Co., Culver City, Calif.

m. John A., Rand Corp., Santa Monica, Calif.

PROCELLI, Anthony T., Hofstra College, New York.

QUANCE, Fred R., RCA Intemational Division, N.]J.

RAAG, Helmo, Bell Telephone Laboratories, Whippany, N.J.

RAFFEL, ]., Institute of Technology, Lexington, Mass.

RAJCHMAN, Jan A., RCA Laboratories, Princeton, N. J.

RAY, Louis C., Ramo Wooldridge, Los Angeles 45, Calif.

REA, Wilton T., Bell Telephone Laboratories, Murray Hill, N. J.

RHODES, Ida, National Bureau of Standards, Washington 25 D.C.

ROBINSON, Ann, I.B.M. Corp., White Plains, N. Y.

ROSE, Milton E., Brookhaven National Laboratory, Upton, N. Y.

ROSEN, Saul, Philco Corp., Philadelphia, Pa.

ROSENTHAL, Albert H., Rand Corporation, Santa Monica, Calif.

SAMUEL, Arthur L., LB.M. Corp., Poughkeepsie, N. Y.
GENT, Charles, Sandia Corp., Albuquerque, N. Mex.

SCHLAPKOHL, Mildred G., Argonne National Laboratory,
Lemont, Ill.

SCHMIDT, Lothar M., Librascope, Inc., Glendale 1, Calif.

SCHMIDT, Theodor W., Office of Ordnance Research, U.S. Army,
Durham, N.C.

56



SCHMITT, V. F., Remington Rand Univac, Philadelphia, Pa.
SCHWEIZER, Robert F.E., ¢/ o American Express, Amsterdam.
SEBEOK, Thomas A., Indiana University, Bloomington, Ind.
SEE, Richard, National Science Foundation, Washington 25 D.C.
SHEPARD, David H., Farrington Manufacturing Co., Needham
Heights, Mass.
SHERMAN, H., Massachussetts Institute of Technology,
Lexington 73, Mass.
SHERR, Solomon, General Precision Laboratory Inc., Pleasant-
ville, N. Y.
SHIMAMOTO, Yoshio, Brookhaven National Laboratory, Upton,
N.Y.
SHINER, George, Rome Air Development Center, New York.
SHINN, Patricia A., Systems Corporation of America, Los Angeles
24, Calif.
SHOULDERS, K. R., Stanford Research Institute, Menlo Park,
Calif.
SILVERSTEIN, Harold, Army Signal Corps, Washington 25 D.C.
SMITH, Charles V.L., Ballistic Research Laboratories,
erdeen, Md.
SMITH, D.O., Institute of Technology, Lincoln Laboratories,
Lexington, Mass.
gﬂm._hmes N., University of Illinois, Urbana, Ill.
SOLOMONOFF, Ray, J., Zator Co., Cambridge 38, Mass.
SOUDER, Mary E., U.S. Govemnment-Housing & Home Finance
Agency, Washington D.C.
SOUTHERN, Walter A., Abbott Laboratories, North Chicago, 11l
SPARKES, Harry, Carnegie Institute of Technology, Pittsburgh, Pa.
SPARKS, Blair W., Patrick Air Force Base, Fla.
STAMPFL, Rudolf A., U.S.A. Signal R & D Laboratories,
Monmouth, N.J.
STARK, Martin Ch., National Bureau of Standards, Washington
25 D.C.
STEIN, Marvin L., University of Minnesota, Minneapolis 14, Minn.
STERN, Hans M., Magnavox Research Laboratories, L.A. 64,Calif.
STEVENS, Mary E., National Bureau of Standards, Washington
25D.C.
STUART-Villiams, Raymond, Telemeter Magnetics Inc.,
Los Angeles 64, Calif.
SWANSON, Don R., Ramo-Wooldridge, Los Angeles 49, Calif.
, Dura W., University of Rochester, N. Y.

57




SZASZ, George, General Electric Company Research Laboratory,
Zarich.

TAINE, Seymour L., National Library of Medicine, Washington D.C.

_TASMAN, Paul, I.B.M. Vorld Trade Corp., New York.

TEIXEIRA, Newton A., Radio Corporation of America,
Burlington, Mass.
LITT, Harley E., U.S. Naval Ordnance Test Station, China
Lake, Calif.

_TOMASH, Erwin, Telemeter Magnetics Inc., Los Angeles 64, Calif.

mmﬂoward E., University of Pennsylvania, Philadelphia,
Pa,

TRAUB, Joe F., Columbia University, N.Y.C.

TUCKER, Albert W.,Princiton University, N. J.

VAN OOSTEN, Lucius L., Drake University, Des Moines, lowa.

VAN WOERKOM, Adrianus J., General Dynamics Corp., Croton,
Conn.

VARGA, R.S., Bettis Laboratories, Pittsburgh, Penn.

VAUGHAN, H. Earle, Bell Telephone Laboratories, Murray Hill,
N.J.

VERZUH, Frank M., Massachussetts Institute of Technology,
Cambridge, Mass.

VINNEDGE, Harlan H., General Electric Co., Arlington, Va.

WARE, Villis H., Rand Corp., Santa Monica, Calif.

WATTS, William S., AMP Inc., Harrisburg, Penn.

WHITNEY, Charles A., Smithsonian Astrophysical Observatory,
Cambridge, Mass.

VICKE, Howard H., Sandia j aboratory, Albuquerque, N. Mex.

WIGEQ]QE, Ronald L., Department of Defense, Washington D.C.

WILD, John J., Georgia Tech., Atlanta.

WILE, Anadel, N., Department of the Army, Washington D.C.

WILLIAMS, Thyllis M., Itek Corp., Waltham, Mass.

WILLIS, David G., Lockheed Aircraft Corp., Sunnyvale, Calif.

WING, Robert Y., Stanford Research Insticute , Menlo Park, Calif.

WOLMAN, Eric, Bell Telephone Laboratories, Murray Hill, N. J.

WOLONTIS, V. Michael, Bell Telephone Laboratories, Murray
Hill, N. J.

WOODWARD, George F., University of Colorado, Boulder, Colo.

WOOSTER, Harold, Aic Force Office of Scientific Research,
Washington 25 D.C.

WRUBEL, Marshall H., Indiana University, Bloomington, Ind.

YARBROUGH, Lynn D., North America Aviation, Los Angeles,

alif.

58



YNGVE, Victor H., Massachussetts Institute of Technology,
Cambridge, Mass.

ZADUNAISKY, Pedro E., Smithsonian Astrophysical Observatory,
Cambridge, Mass.

ZEILIG, S. Harris, University of Pennsylvania, Philadelphia, Penn.

ADDENDUM

ABRANSON, Norman, Stanford University, Calif.

BEHM, C.D., Burroughs Corp., Pasadena, Calif.

BENSON, B.S., Benson-Lehner Corp., Los Angeles, Calif.

BOUTHILET, Lorraine, National Institute of Memtal Health,
Bethesda, Md.

COHEN, Arnold, A., Remington Rand Univac, St. Paul, Minn.

McCORMICK, Edward Mack, Naval Ordnance Laboratory, Corona,
Calif.

DOBBS, Carey W., Compagnie des Machines Bull, Paris.

DOWNING, A.C., Oak Ridge, Tenn.

FERNBACK, S., University of California.

GARVIN; Paul, Georgetown University, Washington, D.C.

HARDER, E.L., Westinghouse Corp., Pittsburgh, Penn.

HORWINSKI, Elwood R., Institute of Radio Engineers Materiels
& Constructions, New York.

JUNCOSA, M. L., Santa Monica, Calif.

KOGBEit[AN'IZ, Erwand G., Rockefeller Institute for Medical
Resecarch, New York.

LLEWELLYN, Jack D., I.B.M., Paris.

NICHOLS, Wallace, Rand Development Corp., Cleveland, Ohio.

PHISTER, Montgomery, The Thompson-Ramo Wooldridge Products,
Los Angeles, Calif.

POPPELBAUM, W, J., University of Illinois.

PRELL, Donald, B., Benson Lehner Corp., Los Angeles, Calif.

REED, I.S., Massachussetts Institute of Technology, Lexington,
Mass.

ROTHMAN, Stanley, Ramo-Wooldridge, Los Angeles, Calif.

SOLOMON, G., Massachussetss Institute of Technology, Lexington
Lexington, Mass.

STAUTNER, Joseph F., I.B.M. World Trade Service Corp., Paris

STEEL, T.B., System Development Corp., Santa Monica.

TAUB, A.H., University iof Illinois.

TELLER, E., University of California.

59



ULAM, S. M., Los Alamos Scientific Laboratory, Los Alamos, N.Mex.
WARD, Lewis, O., The Thompson-Ramo Wooldridge Products Co.
WILD, H.K., I.B.M., Poughkeepsie, N. Y.

WISCHMEYER, C.R., Baker College, Rice Institute.

YOUNG, D.M., Santa Monica, Calif.




YUGOSLAVIA/ YOUGOSLAVIE

ALECSIC, Tihomir, Institut des Sciences nucléaires,
«B. Kidrics, Belgrade.
MANDZIC, Ahmed, Institut des Sciences nucléaires,
«B. Kidrics, Belgrade.
MATKOVIC, Vladimir, Institut de télécommunication, Zagred.
PETRIC, Jovan, Institut des Sciences nucléaires,
«B.Kidrics, Belgrade.

61



UNITED NATIONS, SPECIALIZED AGENCIES
AND OTHER INTER-GOVERNMENTAL ORGANIZATIONS

ONU=FAO: DILWALI, C.K., UN Senior Statistical Officer.
KRANE, J., FAO Statistician,

International Atomic Energy Agency:
MEANA, L., Chief, Language Division.

Interational Telecommunication Union :
ROBERTS, N.

C té Europé de I'"Energie atomique, EURATOM :
KERMAGORET
MAUPERON

European Organization for Nuclear Research (CERN):
ERSKINE, G.A.
GOLDSCHMIDT - CLERMONT, Y.
LIPPS, H.

European Productivity Agency:
PIETSCH, Dr

Organisation for European Economic Co-operation :
LOEWENTHAL

INTERNATIONAL NON-GOVERNMENTAL ORGANIZATIONS

Intemnational Union of Geodesy and Geophysics:
DUFOUR, H.

Union of International Engineering Organizations :
CAMBOURNAC, L.

International Federation of Documentation :
PIETSCH, Dr.

62



Daris « June 13-23, 1050

INTERNATIONAL CONFERENGE
ON
INFORMATION PROCESSING

UNDER THE SPONSORSHIP OF UNESCO

(UNITED NATIONS EDUCATIONAL, SCIENTIFIC, AND CULTURAL ORGANIZATION)

AND
AUTO-MATH 39

®
0>

CONFERENCE EVENTS
and
OFFICIAL TRAVEL ARRANGEMENTS

The United States Committee for the International Conference on Information Processing

Sponsored by

‘ INSTITUTE OF ASSOCIATION OF AMERICAN INSTITUTE
RADIO ENGINEERS COMPUTING MACHINERY OF ELECTRICAL ENGINEERS
(IRE) (ACM) (AIEE)




INTERNATIONAL CONFERENCE
ON INFORMATION PROCESSING ®

Unesco House * Paris, France * June 13-23, 1959

The United Nations, through UNESCO, is sponsoring a global computer conference.
American participation is being coordinated by the United Stqfes Committee for the |nte|:no-
tional Conference on Information Processing (USICIP) representing IRE, ACM, and AIEE. Simi-
lar groups in 13 other nations are working with UNESCO on the program.

The scope of the conference will include 54 formal technical papers in five mgior areas,
informal symposia in at least 13 major application categories, AUTO-MATH 1959, a major
exhibit with technical papers concerning the equipment displayed or announcing new equip-
ment designs, and foreign facility tours.

PARTICIPATION PLENARY SESSIONS
American representation at the conference will be on The formal technical :rogrom co;erinci five ;lubicct
indivi i ip i areas will be presented in ten three-hour plenary
an individual basis. Membership in one of the sponsor- ekl 1! the' aaw UNESCD. Foies Jone 15 ot
ing technical societies is NOT a prerequisite for attend- June 20. A general rapporteur will present an intro-
ance and participation. However, registration will be ductory discussion on each of the five subjects. There will
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ary iterative processes, D. J. Evans (U.K.)

tion of error in the numerical solution of initial value

problems for systems of ordinary differential equa-
tions, P. Henrici (USA)




|

Overrelaxation applied to implicit alternating direc-
tion methods, R. S. Varga (USA)

Resolution sur calculateur electronique d'un probleme
‘ d‘algebre diophantienne, G. Letellier and R, Lattes
(France)

Les programmes logarithmiques—Application aux cal-
culs des programmes convexes specialement line-
aires, G. R. Parisot (France)

2. LOGICAL DESIGN OF DIGITAL
COMPUTERS
Rapporteur: M. V. Wilkes (U.K.)

Logical Design in General
President: H. Yamashita (Japan)
Vice President: Stiefel (Germany)

Zebra, a simple binary computer, W. L. van del Poel
(Netherlands)

The specification development of a cost-limited digital
computer, M. Lehman (Israel)

Processing data in bits and pieces, F. B. Brooks, G. A.
Blaauw and W. Buchholz (USA)

A new computing machine, S. A. Lebedev and K.
Sulim (USSR)

Methods of speeding up the operation of digital com-
puters, G. D. Monachov, I. la. Akushsky, L. B.
Emerjanov-laroslavsky, E. I. Kijamko and V. S.
Linsky (USSR)

Elimination of carry propagation in digital computers,
G. Metze and J. E. Robertson (USA)

Time Sharing
President: Booth (U.K.)
Vice President: A. Svoboda (Czechoslovakia)

Time sharing in large fast computers, C. Strachey (U.K.)

Input and output in the X-1 computers, B. J. Loopstra
(Netherlands)

Sympathetically programmed computers, W. F.
Schmitt and A. B. Tonik (USA)

Sur certains aspects de la conception logique du
gamma 60, J. Bosset (France)

Design of concurrently operating computer systems,
A. L. Lleiner, W. A. Notz, J. L. Smith and R. B.
Marimont (USA)

High-Speed Computation and Other Subjects
President: A. S. Householder (USA)
Vice President: P. Dreyfus (France)
Application of error correction codes to multiway
switching, H. Takahasi and E. Goto (Japan)
Logical elements on a majority decision principle and
the complexity of their circuit, S. Muroga (Japan)
A three valued system of logic and its application to
base three digital circuits, R. Vacca (ltaly)
The use of cyclic permuted chain codes for digitizers,
G. C. Tootill (U.K.)
The application of the numerical system of residual
classes in mathematical machines, A. Svoboda
(Czechoslovakia)

3. COMMON SYMBOLIC LANGUAGE FOR
DIGITAL COMPUTERS

Rapporteur: S. Gorn (USA)

President: A. Walther (Germany)
Vice President: G. Hopper (USA)

A propos d'un language universal, J. M. Poyen and
B. Vauquois (France)

Methods of logical recursive and operator analysis
and synthesis of automata, I. I. Basilevsky, lu. A.
Shreider and I. la. Akushsky (USSR)

Pseudo-code translation on multi-level storage ma-
chines, F. G. Duncan and E. N. Hawkins (U.K.)

The problem of a common language, especially for
scientific numerical work (motives, restrictions, aims
and results of the Zurich Conference on Algol), F. L.
Bauer (Germany)

Survey on the syntactical construction of the Zurich
recommendation of the ACM and GAMM, J. Backus
(USA)

4. AUTOMATIC TRANSLATION OF
LANGUAGES

Rapporteur: D. Panov (USSR)

President: S. Comet (Sweden)
Vice President: M. Mastermann (U.K.)

Research in automatic translation at the Harvard Com-
putation Laboratory, V. E. Giuvliano and A. G.
Oettinger (USA)

The COMIT system for mechanical translation, V. H.
Yngve (USA)

The use of machines in the construction of a grammar
and computer program for structural analysis, K. E.
Harper and D. G. Hays (USA)

Machine translation from English to Japanese, S. Taka-
hashi, R. Tadenuma, S. Watanabe and H. Wada
(Japan)

Machine translation methods and their application to
Anglo-Russian scheme, 1. K. Belskaia (USSR)

5. PATTERN RECOGNITION AND
MACHINE LEARNING

Rapporteur: K. Steinbuch (Germany)
Pattern Recognition
President: W. L. van del Poel (Netherlands)

Vice President: Inzinger (Austria)

Electronic reading machine, H. Wada, S. Takahashi,
T. lijima, Y. Okumura and K. Imoto (Japan)




A quasi-topological method for recognition of line
patterns, H. Sherman (USA)

Procede analogique de reconnai des signes par
tracage des contours, W. Sprick (Germany)

Quantitative research on potential methods, Kazmier-
czeck (Germany)

Information-theoretic aspects of character reading,
S. Frankel (USA)

Proving Theorems
President: Bassilevsky (USSR)
Vice President: S. N. Alexander (USA)

On the recognition of speech by machine, G. W.
Hughes and M. Halle (USA)

Report on a general problem solving program, A.
Newell, J. C. Shaw and H. A. Simon (USA)

A program for the production of proofs for theorems
derivable within the first order predicate calculus
from axioms, P. C. Gilmore (USA)

Realization of a geometry theorem proving machine,
H. Gelernter (USA)

A non-heuristic program for proving elementary logi-
cal theorems, B. Dunham, R. Fridshal and G. L.
Sward (USA)

A new method for discovering the grammars of phrase
structure languages, R. J. Solomonoff (USA)

Machine Learning
President: C. M back (Belgium)

Vice President: Biermann (Germany)

Plastic neurons as memory elements, D. G. Willis (USA)

Analysis of the working principles of some self-adjust-
ing systems in engineering ond biology, S. N.
Braines, A. V. Napalkov and lu. A. Shreider (USSR)

Experiments in machine learning and thinking, T. Kil-
burn, R. L. Grimsdale and F. H. Sumner (UK)
A machine model of recall, M. E. Stevens (USA)
Some math tical fund tals of the use of symbols
in information retrieval, C. N. Mooers (USA)

A reduction method for non-arithmetic data and its
application to Thesauric translation, A. F. Parker-
Rhodes and R. M. Needham (U.K.)

SPECIAL SESSION ON COMPUTER
TECHNIQUES OF THE FUTURE

President: I. L. Auerbach (USA)
Vice President: A. Speiser (Switzerland)
Program to be Announced

SYMPOSIA

Thirteen symposia have been set for the advance
schedule. Registrants have been asked to indicate their

preferences on the official UNESCO application form.
Additional symposia may be organized on request to
officials ot the conference. These requests will be han-

dled within the limits of available facilities. Schedulo‘

symposia to date include:

1. Relationship between digital and analogue
computing.

Collection, storage and retrieval of information.

A tic progr ing.

Numerical analysis on computers.

CE S

Influence of very large memory designs and ca-
pabilities on information retrieval.

6. Logical organization for very high speed com-
puters.

7. Methods for solving linear systems.
8. Linear programming.
Logical organization of very small computers,
10. Programming procedures.
11. Switching algebra.
12. Error detection and correction.

13. Machine translation.

AUTO-MATH 1959 .

The world’s first global exhibition of information proc-
essing equipment, running the entire gamut of computa-
tion and peripheral equipment, from small electronic
computers to complete data control systems, will be on
display from June 13 to June 23. The exhibits will in-
clude both commercially manufactured equipment and
special products of government laboratories and institu-
tions. It is expected that the main manufacturers of such
equipment from France, Germany, Japan, United King-
dom, United States and other countries will have ex-
hibits. Technical expository papers related to equipment
are scheduled for June 15-19th.

OFFICIAL TRAVEL ARRANGEMENTS

Although the conference is scheduled during the peak
season for European travel, the USICIP has arranged to
circumvent transportation and accommodation prob-
lems by the designation of an official travel agency,
LANSEAIR Travel Service, Inc. LANSEAIR, with the co-
operation of the officially designated airlines, American,
KLM, and SAS has reserved air space from both East
and West Coasts and hotel accommodations in Paris for
groups of registrants and exhibitors. These group ar-
rangements include the following benefits for USICIP
registrants:

o Protected connections with official USICIP overseas
flights.

o Direct flights from New York.

P



Flights over the North Pole from Los Angeles.

e Special stopover privileges in both U.S.A. and

. Europe.

Consolidated ticketing.

Additional baggage allowances on connecting do-
mestic flights.

Baggage pool privileges on special international
flights.

Paris hotel accommodations.

Extended tours, permitting European computer fa-
cility visits.

While use of the official travel agency by registrants
is entirely optional, cooperation in utilizing its service
would be most helpful to the U. S. Committee in collect-
ing and coordinating the information on participants
required by UNESCO and the State Department. The
official Travel Agent will serve U. S. participants in part
or in whole as you may desire. This means that if you
have mixed travel, such as transportation to and from
Paris on official business and vacation transportation
ot your own expense, he is prepared to handle either or
both, along with hotel arrangements and any tours you
may wish to take. The Fly-Now, Pay-Later plan is also
available. Those who make entirely independent ar-
rangements should notify the USICIP Arrangements Com-
mittee of their travel plans.

‘TRAVEL TO THE CONFERENCE

Departures from New York International Airport are
scheduled on special USICIP/KLM flights for: June 7, 8,
9,10, 11, 12, 13.

Departures from Los Angeles International Airport
over the Polar Route are scheduled on special USICIP/SAS
Polar Flights for: June 7, 8, 9, 10, 11, 12, 13.

Departure from Houston is scheduled on special
USICIP/KLM flight for: June 13.

OVERSEAS FLIGHT ONLY

Departures from Montreal are scheduled on special
USICIP/KLM flights for: June 10, 13.

Connections for these departures via the official over-
seas carriers are being arranged on the official domestic
carrier, American Airlines. In cases where more expedi-
tious service is available from certain cities on other
carriers, you will be booked for the fastest, most con-
venient mode of air travel.

COMPUTER FACILITY VISITS

During the conference, visits to computer facilities in
the immediate vicinity of Paris will be arranged. After
the conference, you may wish to visit some of the many
other computer activities throughout Europe, using the
extra stopover privileges on your USICIP airline tickets
via KLM and SAS. To assist you in planning such visits,
itineraries of the special post-conference tours include
cities in which computer facilities are located.

Official Group Travel Provisions

Because of the great number of participants involved,
it was not found possible to provide the same type of
hotel accommodations in Paris for everyone. The hotels
chosen can be roughly classified as 1A, 1B, 2A and 2B,
with prices ranging from $12.00 per person a day down
to $5.00 per person a day including Continental break-
fast and dinner. On the application form enclosed,
there is a space for you to check the type of hotel desired.
Billings will be made on the actual prices of the hotel to
which the committee assigns you, once all the informa-
tion is received. The actual prices of the tours are shown
beneath each tour, and the one selected will be sent to
you in complete detail, when you indicate your choice
on the application form. Below you will find merely
skeletonized itineraries to give you an outline of the
places visited, together with total cost. The air fare to
and from New York and to and from Los Angeles is
included. The stay in Paris, together with the services
of our representative who will meet you at the air termi-
nal and take you to the hotel will be computed later, as
previously stated, conce the actual assignments are
known.

For those who will merely require the overseas flight, the following prices apply with stop-over

privileges included:

New York/Paris/New York.......................
Houston/Paris/Houston...............cccooceeeeeee.
Los Angeles/Paris/Los Angeles................

Montreal/Paris/Meontreal.........................

........................... First Class $ 831.60
Economy Class $ 502.20
.......................... First Class $1017.00

Economy Class $ 652.30

.......................... First Class $1139.40
Economy Class $ 710.20
......................... First Class $ 806.40

Economy Class $ 493.20

European stopover privileges: Glasgow—Edinburgh—London—Amsterdam—Brussels



ITINERARY NO. 1

June 24—PARIS to NICE by air.

June 25—NICE, with side trip to Monte Carlo.

June 26—NICE to ROME by air.

June 27-28—ROME. Complete sightseeing.

June 29—ROME to ZURICH by air.

June 30—ZURICH. Sightseeing. PM trip to Lucerne.

July 1—ZURICH to AMSTERDAM by air.

July 2—AMSTERDAM sightseeing. PM excursion to
Volendam and Marken.

July 3—AMSTERDAM to BRUSSELS by air.

July 4—BRUSSELS. Morning sightseeing. PM by air to
LONDON.

July 5—LONDON. Full day sightseeing.

July 6—LONDON. Half-day trip to Eton and Windsor
Castle. Half day free for shopping. Evening
departure for New York.

July 7—Arrive NEW YORK.

June

June 25-26—LUCERNE, with mountain excursions.

June

June

June

July
July
July
July
July
July
July
July

July
July
July

July
July

July

é—[—

ITINERARY NO. 2

24—Leave Paris by rail for Lucerne.

27—LUCERNE by chartered motorcoach to INNS-
BRUCK via Vaduz, Liechtenstein, one of the
most scenic Alpine drives in Europe.

28-29—INNSBRUCK, with side trips into Germany
to visit Garmisch — Partenkirchen and Ober-
ammergav.

30—INNSBRUCK, over the Brenner Pass, through
the Dolomites to VENICE.

1-2—VENICE, with sightseeing and time free.
3—VENICE to FLORENCE.
4—FLORENCE. Sightseeing.
5—FLORENCE/ASSISI/ROME.
6, 7, 8—ROME, with complete sightseeing.
9—ROME to medieval Sienna.

10—SIENNA to GENOA.,

11—-GENOA, along the Italian Riviera to MONTE
CARLO.

12—MONTE CARLO free.
13—MONTE CARLO by air to LONDON.

14, 15, 16—LONDON, with full sightseeing and trip
to Windsor.

17—LONDON by air to Edinburgh. Sightseeing.

18—EDINBURGH, through the Trossachs and via
Loch Lomond to GLASGOW and PRESTWICK
Airport to embark for the U. S.

19—Arrive NEW YORK.

Tour No. 1
FROM NEW YORK BACK

TOINEW YORK:.= = s pars $ 852.00
FROM LOS ANGELES BACK
TOLOSIANGELES ot s $1060.00

FROM NEW YORK BACK

TO:NEW. YORK: o o s e $ 988.00
FROM LOS ANGELES BACK
O EOS ANGELES e $1196.00

Tour No. 2

The prices include Economy Class transportation by air where applicable, including the trans-Atlantic portion, hotels based on twin- ’
bedded rooms with private bath wherever available, breckfast and dinner throughout, luxury bus and/or first class transportation, sight-

seeing, gratuities to hotel servants, and the services of professional guides and
tour selected will be sent on receipt of the application form.

d * A detciled and descriptive writeup of the
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June
June
June

June
June
June

July

July

July

Ju‘v“./

July

ITINERARY NO. 3

24—Leave PARIS by air for BRUSSELS. PM sight-
seeing.

25—BRUSSELS by chartered motorcoach to LUXEM-
BOURG and on to COBLENZ,

26—Down the Rhine Valley to Heidelberg, thence to
the Black Forest overnighting in Freudenstadt.

27—-FREUDENSTADT over the Swiss Border and on
to BREGENZ on Lake Constanz in Austria.

28—-VADUZ-LIECHTENSTEIN to LUCERNE.
29—LUCERNE free.
30—-LUCERNE, ANDERMATT, COMO, MILAN.

1—-MILAN to SAN MARINO, the world’s oldest
Republic.

2, 3, 4—-ROME, with full sightseeing program.
5—-ROME, ASSISI, FLORENCE.

6—FLORENCE. Sightseeing.

7—-FLORENCE to GENOA.

8—-GENOA to MONTE CARLO.

9—MONTE CARLO. Morning free. PM to

AVIGNON.
10—AVIGNON, LE PUY, VICHY.

11-VICHY to PARIS, to connect with flight to
LONDON.

12-13—-LONDON sightseeing, including Windsor.

14—-LONDON. Free, with PM departure for New
York.

15—Arrive NEW YORK.

ITINERARY NO. 4

June 24—PARIS to FRANKFURT by air.
June 25—FRANKFURT. Sightseeing.
June 26—FRANKFURT to VIENNA, by air.

June 27-28—VIENNA. Full sightseeing program.

June 29—VIENNA to ZURICH by air.

Continve by rail
to LUCERNE.

June 30-July 1—LUCERNE, with sightseeing and moun-

July
July
July

July
July
July
July

July
July

tain excursions.
2—LUCERNE by rail to VENICE.
3-4—VENICE: Sightseeing by gondola and on foot.

6—FLORENCE with half-day sightseeing. Balance
of day free for shopping.

7—FLORENCE, ASSISI, ROME by bus.
8-9—ROME. Sightseeing.
10—ROME to NAPLES.

11—NAPLES to CAPRI and return in evening to
NAPLES and take the Rapido to ROME.

12—ROME. Day free.
13—ROME by air to MADRID.

July 14, 15, 16—MADRID with complete city sightseeing,

July
July

a day’s excursion to Toledo and a side trip to
EL ESCORIAL.

17—MADRID/NEW YORK.
18—Arrive NEW YORK.

FROM NEW YORK BACK
YONEWYORK: ... ... ooiiiis $ 891.00

FROM LOS ANGELES BACK
TO LOS ANGELES

Tour No. 3

FROM NEW YORK BACK
TONEWYORK ..o oo $1112.00

FROM LOS ANGELES BACK
TO LOS ANGELES

Tour No. 4

.......................... $1320.00




REGISTRATION FORM
The official UNESCO registration form can be obtained on request to the .

UsICIP
Box 4999
Washington 8, D. C.

TRAVEL APPLICATION FORM

i
L
.
|
|
The following travel application form is for your convenience in requesting the desired transportation and/or i
hotel accommodations in Paris, and in addition for indicating your desire to participate in the post conference tours.

Upon receipt of the application form, full information on passport regulations, health certificates required, detailed

tour data, currency conversion tables and general travel tips will be forwarded to the participant.

OFFICIAL ICIP TRAVEL APPLICATION FORM

To: LANSEAIR
¢/o U. S. Committee for ICIP
Box 4999
Washington 8, D. C.

wish transportation from New York to Paris on the date | have circled:
June7 — June8 — June 9 — Junel0 — Junell — June 12 — June 13

wish transportation from Houston to Paris on June 13 []

wish transportation from Los Angeles to Paris via the Polar Route on the date | have circled:
June7 — June8 —~ June9® — Junel0 — June 11 — June 12 — June 13

wish transportation from Montreal to Paris on June 10 [] June 13 [] .

wish to leave the West Coast via American Airlines []

will bedeaving .. s R s (state name of town) ON ... (state date)
for New York — Houston — Los Angeles — Montreal (delete cities not applicable) and wish flight arrangements
to be made for me with my connecting overseas flight.

wish 10 leave EUrope On...... ...t eene e e (Spp@Cify @Xact departure date)
| am interested in traveling overseas via Economy [T] or First [ ] Class (check applicable class).

In Paris | desire the following type hotel accommodation: 1A[T] 1B[] 2A[] 2B[]

| wish to take Tour No. 1 [[] No.2[] No.3[] No. 4[]

I enclose my deposit in the amount of $100.00 which | understand will be refunded in full in the event of cancellation.
| am interested in the Fly Now, Pay Later Plan []

To assist USICIP in effective handling of your travel arrangements, please return this official application form by

March 15th, or as soon as possible thereafter. (Any prior material sent you was purely to establish whether or
not you were interested. This is the official travel application form.)
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I. WORK OF THY CONFERENCE

BUREAU OF THE CONFERENCE

President: Howard H. Aiken (U.S.A.)

* Vice-Presidents: M. Goto (Japan)
S.A. Lebedev (USSR)
J. Meuchley (U.S.A.)
J. Peres (France)
M, Picone (Italy)
J. Garcia Santesmases (Spain)
A. ven Wijngaarden (Netherlands)
M. V. Wilkes (U.K.)
K. Zuse (Federal Republic of Germany)

LIST OF CHAIRMEN AND VICE-CHAIRMEN OF SESSIONS

Chairman Vice-Chairmen
Monday, 15 June
Session A R. de Possel (France) L. Amerio (Italy)
Tuesdey, 16 June
Session B ; H. Yamashita (Japan) S. Beltran (Maxico)
Session C A. Welther (Germany) H. Good (U.S.A.)
Wednesday, 17 June
Session D A. Ghizzetti (Italy) J. Carteron (France)
Session E A.D. Booth (U.K.) A. Svoboda (Czecho-

slovakia)
Thursday, 18 June
Session F 8. Comet (Sweden) M. Mastermann (U.K.)
Session G : A.S. Householder (U.S.A.) Ph. Dreyfus (France)
Friday, 19 June
Session H W.L. van der Poel R. Inzinger (Austria)
(Netherlands)

Session I I.I. Basilovsky (USSR) S.N. Alexander (U.S.A.)

Saturday, 20 June
Session J V. Belevitch (Belgium) L. Biermann (Federal
Republic of Germany)

Session K I.L, Auerbach (U.S.A.) A. Speiser (Switzer-
(Special Session) land)
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Mondey, 15 June

Session A

Symposium

Tuesday, 16 June

Session B

Journal Nb., 1 |

ASSIGNMENT CF SCIENTIFIC SECRETARIES

Errors and Approximations

The influence of very large memory
designs and capabilities
Switching Algebra

Logical design of digital computers

Common symbollc language for
digital computers

Relationship between digital and
analogue computing

Logical organization of very small
computers

Wednesday, 17 June

Session 3

Session E

Symposium
n

Thursdey, 18 June

Session F
Session G

Symposium

Friday, 19 June

Session H
Session I

Symposium

Partial differential equations,
applications and linear

programming

Logical design of digital com-
puters

Linear programming

Error detection and correction

Collection, storage and retrieval
of information

Futomatic translation of languages

Logical design of digital com-
puters

Mechine translation

Automatic progremming

Pattern recognition
Proving of logical propositions
Numerical analysis on ¢omputers

The logical organization for very
high speed computers

Mlle. R. LAPEYRE

(assisted by P. BLUNLELL)

G. TARNAWSKY

(assisted by Miss C.POPPLEWELL)
M. LERMOYEZ

M. LERMCYZZ

(assisted by K. PRAUSE)

P. BLUNLELL

(assisted by BIRUKOV)

M. LERMOYEZ

(essisted by G. TARNAWSKY)

K. PRAUSE

(assisted by Miss PCPPLEWELL)

Mlle. R. LAPEYRE
(assisted by BIRUKOV)

K. PRAUSE

(assisted by Mlle. LAPEYRE)
P. BLUNDELL

Miss C. PCPPLEWELL

G. TARNAWSKY

(assisted by M. LERMOYEZ)

G. TARNAWSKY

(assisted by Miss POPPLEWELL)
M. LERMCYEZ

(assisted by BIRUKOV)

G. TARNAWSKY

(essisted by Miss PCPPLEWELL)
P, BLUNIELL

(aseisted by Mlle. LAPEYRE)

Miss C. POPPLEWELL
(assisted by K. PRAUSE)

P. BLUNDFLL

(assisted by BIRUKOV)
Mlle. R. LAPEYRE
(assisted by G. TARNAWSKI)
Miss C. POPPLEWELL

(assisted by M. LERMOYEZ)
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Saturday, 20 June

Session J Machine learning end on collection, Miss C. POPPLEWELL
storage and retrieval of infor- (assisted by G. TARNAWSKY )
mation

Session K Computer techniques of the future K. PRAUSE

(assisted by M. LERMOYEZ
and G. TARNAWSKY)

Symposium The methods for solving linear Mlle. R. ILAPEYRE
systens (assisted by P. BLUNDELL)
¥ Programming procedures (cancelled)

EVENING LECTURES

The following evening lectures will take place in Room I at 9 p.R. on the
following days:

Monday, 15 June Professor Dr. A. WALTHER Electronic calculating machines:
(Federsl Republic of Germany) How do they work?

Tuesday, 16 June Professor A. ven Wijngaarden The serious ganme

(Netherlands)
Thursday, 18 June Dr. E.L. Harder (U.S.A.) Computers and automation
Friday, 19 June Mr. E. Delavenay {Unesco) Automatic translastion of langusges:
Problems of research and organiza-
tion




ITI, MISCELLANEOUS NOTICES

CREATION OF AN INTERNATIONAL FEDERATION OF TNFORMATTON FROCESSING SOCIETIES

The meetings of consultapts which were held during the past two years at
Unesco House in order to prepere the International Conference on Baformation
Processing also permitted an exchange of views regarding the possible creation
of an International Federation of Information Processing Societies. The main
reason for this proposal is the fact that Unesco has only accepted responsibility
for the convening of the first International Conference on Information Processing.
As a consequence, future conferences and symposia in this field should be the
responsibility of a non-governmental seientific organization.

On Saturdey, 13 June, the representatives of national societies from Canada,
Denmerk, Finland, France, German Federal Republic, Japan, the Netherlands,
Poland, Sweden, the United Kingdom and the United States of America met at
Unesco House in order to adopt the final statutes of the Federation. Italy was
also represented by observers pending the creation of an Ttalian national society.
The representative of Spain who arrived too late to attend the meeting confirmed
that his country intended to join the new Federation. : o

It was agreéd that the Statutes would enter into force on 1 January 1960,
provided that seven Societies notified their acceptance. 4

Tt is hoped that it will be possible to make plans concérning the Secretariat
of the new Federation and to establish the date and place of the second Inter-
national Conference on Information Processing before the end of the present
Conference. : TR

All correspondence cbncern:l.ng the new Federation should be addressed to _
Mr. I.L. Auerbach, Auerbach Electronics Corporation, 109 North Essex Avenue, ..
Nerberth, Pemmsylvenia, with a copy to Mr. Jean A. Mussard, Natural Sciences

Department, Unesco.

THE TNTERNATIONAL COMPUTATION CENTRE AND ITS .CORRESPONDING INSTITUTIONS

Meeting of 22 June

On Monday, 22 June, there will be a joint meeting of the Preparatory
Committee of the International Computation Centre and of representatives of the
Centre's corresponding institutdens. The meeting will be held in Room VI.

The object of this meeting is to discuss ways end means of improving the- -

co-operation between the corresponding institutions in matters such as exchange
of persomnel, exchange of seientific and methodologicel experience, and the
@le of the International Computation Centre as a link between the “corresponding

institutions.
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In addition, the meeting may consider questions concerning future inter-
national collaboration in the field of information processing, which may arise
from the present Conference.

Those corresponding institutions which have not yet communicated the name -
of their representative to the sbove meeting are requested kindly to inf
Miss Campbell, Room S.383. -

SPECTAL VISIT TO THE MISEE DES MONUMENTS FRANCATS

The French National Commission for Unesco invites all participants of the
Conference to visit the Musée des Monuments frangais, Palais de Chaillot,
Place du Trocadéro on 17 June, 1959, at 9 p.m. Inedtations have been sent to all
participants. Should any participant not have received his or her invitation,
a card may be obtained at the Reception Service.

BROCHURES

1. The German Committee for Electronic Computers (DARA) has prepared the
following brochure for the participants of the Conference:

"Information Processing in Gem-MCmﬁa"

_Participuntamqyobtdnacopyofthiabrochm‘ebycmpletinéafutm
(ohta.i.mble at the Documents Distribution office in the foyer of the Conference
building) and leaving it with the Conference Secretariat in Room S.383. > .

2. The periodical "TITEL VON VEROFFENTLICHUNGEN UBER ANALOG-UND ZIFFERN- A
RECENER UNDE IHRE ANWENDUNG" may also be had by participents on ccmpletion of a
Torm obtainable from the Documents Distribution office in the foyer of the
Confererce.building., g

PARTS HOSTESSES

The official French Tourist office (Direction générale du Tourisme) has
kindly agreed to maintain a special office in the hall of the Secretariat
building throughout the Conference (ext. 2129).

Paris hostesses will provide participants with maps of Paris, tourists!
folders and information on excursions, travel and entertainment. -

The office will be open every day from 9,30 a.m. to 11.30 a.m. and from
5 pem. to T pem.

VISIT TO FACTORIES

(a) France

Participents wishing to visit "the following factories - Cie. BULL, Société .
IBM-France and the Société d'Electronique et d'Automatisme are requested to
contact the representatives of these firms, who will be at their service at the
desks in the foyer of the Conference building (see plan in the Conference
Handbook, Annex B).
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II. OFFICIAL ANNOUNCEMENTS

SYMPOSIUM ON THE USE OF AUTOMATIC COMPUTING IN THE SOCIAL SCIENCES

This symposium will take place at Unesco House at 9 p.m. on Thursday, 18
June 1559 in Room II of the Conference building. It is organized by the French
National Commission of Unesco.

The subject of the discussion concerns precise investigations into the field
of archaeology and demography. The purpose of this symposium is to show the
advantages of a document designed to give social science specialists the informa-~
tion which would allow them to contemplate the use of automatic methods in the
treatnent of their data.

SYMPOSTUM ON MACHINE TRANSIATION, THURSDAY, 18 JUNE

Miss 0.F. Kulagina, Academy of Sciences of the USSR., has kindly agreed to
contribute to the symposium.

RUSSTAN BIBLIOGRAPHY

Participants wishing to obtain the Russian bibliography on the treatment of
partial differential equations (paper by Professor A.A. Dorodnitzin) mey apply _——
to the Secretariat of the provisional International Computetion Centre (Miss Paim
Campbell), Unesco House, Room S.383.

TOTAL CONFERENCE PARTICIPATION AS AT MONDAY, 15 JUNE

The total number of participants on 15 June 1959 was 1,772, from 37 countries
and 13 Intermational Organizations (represented by 20 participants). The follow-
ing 1% countries were represented by more than 10 participants each:

France 479
U.S.A. 408
Federal Republic

of Germany 217
U.K. 16k
Sweden 87
Ttaly 85
Netherlands 79
USSR 38
Belgium 34
Switzerland 2k
Poland 18
Japan 16
Demmark 14
Austria 10

1,671

In addition, 81 participants were present from 25 other countries.
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IMPORTANT NOTICE CONCERNING THE ORGANIZATION OF DISCUSSIONS IN PLENARY SESSIONS .

Experience shows that most persons wishing to participate in discussions
omit to hand over to the scientific secretary concerned, the special card which
has been prepared for this purpose.

Tn such cases the Secretariat cannot guarantee that the interventions in
discussions will appear in the Proceedings. It is furthermore highly desirable
that Chairmen and Rapporteurs of sessions know before the beginning of the session
the names of the persons who wish to be called upon to speak.

Therefore, all persons who wish to take part in the discussion of a certain
paper are urgently requested to complete the special card which is available
at the reception desk, and to hand it over to the scientific secretary concerned,
in room S.3T71.

INTERPRETATTION AT SYMPOSIA

In response to the request of many participants, from Wednesday afternoon
(17 June) full similtaneous interpretation in English, French and Russian will be
provided in Conference Room II.

No official interpretation can be provided in the other symposia; the
Secretariat will try to supply an unofficial interpretation into Russian in
Room IV. Thoee taking part in the symposium in Room IV are therefore requested
to speak in English or French.

MEETING OF BUREAU FOR SESSION H

Since Session H "Pattern recognition and machine learning" commences at
9.30 a.n, on Friday, 19 June, members of the Bureau of the Session should note
thet their meeting in Room V is at 8.30 a.n.

ORDER FORM FOR THE PROCEEDINGS OF THE CONFERENCE

/ Participants are reminded that an order form for the Proceedings of the
Conference is attached at the back of Journal No. 1.

OFFICE OF THE CONFERENCE EDITOR

The Conference Editor, Mr. S, de Picciotto, has now his office in room
§.375 (Extn. 3710).

GERMAN TRANSIATION OF ABSTRACTS OF PAPERS TO BE PRESENTED AT PLENARY SESSIONS
7
/ The German texts of the abstracts of discussion papers may be obtained by
perticipants from the Documents Distribution Office, in the foyer of the Conference
building.
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IIXI. MISCELLANEOUS NOTICES

ANNOUNCEMENT FROM THE EDITORIAL BOARD OF THE BRITISH COMPUTER SOCIETY

The Editorial Board of the British Computer Society, which publishes .
The C Journal and The Computer Bulletin, have announced that members of ~——
‘m“,‘mtj'(rﬁ-__)‘mu ance) and C5/SA (South Africa) may purchase these journals at
reduced prices through their local societles.

The Council of the Society will consider entering into similar arrangements
with esteblished Computer Societies in other countries. Interested participants
should commnicate with their local societies, or should write direct to "The
Office Manager, The British Computer Society Litd., Finsbury Court, Finsbury
Pavement, London, E.C.2, England."”

(Submitted by Mr. H.W. Gearing (U.K.))

SECOND INTERNATTONAL CONFERENCE ON MEDICAL ELECTRONICS

Participants who are interested in the above conference to be held at
Unesco House from 24-27 June 1959, are informed that a copy of the advance
abstracts can be consulted by applying either to:-

Dr. G. Verdeaux, Deputy Secretary,
2nd International Conference on Medical Electronics,

63 Boulevard St. Michel,
Paris 5.

or Mr. T.E. Ivall, Publications Officer, f—
2nd International Conference on Medical Electronics,
(Mr. Ivall is attending the present Information Processing

Conference).

Several of the papers deal with the uses of electronic computers in medical
research.

QMEIWMEMTOTHEPROGRAI-MEOFTECHNEALWNBEGIVENATTHE

&

T T 50" TXHIBTTION.
AUTO-MATH 59" EXHIBITION

Participants are requested to note that the subject of the afternoon
lecture to be given at 4.30 p.m. on Monday, 22 June 1959, is now changed to:

Librascope
"Data processor for the Federal Aviation Agency™

L.M. SCHMIDT (U.S.A.)

(See programme in Part IV)
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MEETINGS

(a) Participants interested are invited to attend a meeting which will teke
place in Salle VI at 9-a.n. on Friday, 19 June, 1959, to discuss international
co-ordination of standards for digital computer definitions and logic symbols
and block diagrams. The co-ordinator of the meeting is Professor G.W.
Patterson (U.S.A.).

() There will be an informal meeting on Friday evening, 19 June, 1959, for
participants of the First and Second Congresses on the Application of the
Theory of Probability in Telecommmnication (Teletraffic » Copenhagen 1955,
The Hague 1958). Those interested are invited to get in touch with any of
the following: Messrs. N. Bech (Demmark), L. Kosten (Netherlands) and

W. Matkovie (Yugoslavia). .

EXHIBITION OF INFORMATION PROCESSING EQUIFMENT. AUTO-MATH 59

Participants are reminded that this exhibition is open to them free of
charge on showing their participant's card. Complimentary tickets may also
be obtained for the wives of participants on application to the Reception
Service.

The exhibition is open at the Grand Palais, Champs Elysées, until
23 June 1959 at the following hours: Weekdays from 1 p.m. - 9 p.m. and
on Saturday and Sunday from 10 a.m. - 6 p.m.

Public Transport:- By metro to Marbeuf, D. Roosevelt, or by the
following bus routes:- 28, 32, %2, 49, 73, 80, 83. Bus No. 49 goes direct
from Unesco House to the exhibition.

FOR THE ATTENTION OF GERMAN PARTICIPANTS TO THE CONFERENCE

The hours of the reception at the Embassy amnounced in the Conference
Journal No. 3 of 17 June 1959, have been extended to 9 p.m. in order to allow
German participants who have been at the ALGOL-IAL meeting to attend.

VISIT TO FACTORIES AND ELECTRONIC EQUIFPMERT

(a) France

Participants wishing to visit the following factories - Cie., BULL, Société
IBli-France and the Société d'Electronique et d'Automatisme are requested to
contact the representatives of these firms, who will be at their service at the
desks in the foyer of the Conference building (see plan in the Conference
Handbook, Annex B).

Catalogues and folders from some of the firms are available to participants.

Those interested are requested to apply for them to the secretariat in Room 5.383.
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IT. OFFICIAL ANNOUNCEMENTS

CLOSING OF THE CONFERENCE

This is the last number of the Journal of the International Conference on
Information Processing. The members of the Unesco Secretariat and the Scientific
Secretaries wish to seize this occasion to thank participants for the spirit of
co-operation and goodwill which has prevailed throughout the past weelk. They hope
participants are enjoying their stay in Paris and are satisfied with the work of
the Conference,

The Secretariat in particular wishes to thank the members of the Bureau of the
Conference and all those who have carried out duties in connexion with the
Conference.

All participants are requested kindly to note that the closing session will
take place tonight at 5.45 p.m. in Room I. Farewell messages will be given by
Professor Howard H. Aiken, President of the Conference, Professor Pierre Auger,
Secretary-General of the Conference and Professor V,A., Kovda, Director of the
Department of Natural Sciences representing the Director-General of Unesco.

The Conference, which is drawing to a close today, has been the means of
allowing national bodies and Academies of Science in several countries to get
together in order to set up an International Federation for Information Processing.
A provisional Bureau has been formed and the preparatory work for a second
International Conference on Information Processing, which may be held in 1963, will
be undertaken without delay by the new federation.

The Unesco Secretariat wishes this new federation every success.

To conclude, participants are reminded that the present Conference will be
followed by a series of technical lectures to be held at the Grand Palais on
Monday 22 and Tuesday 23 June 1959 in conjunction with the "Auto-Math 59"
Exhibition. All those interested are cordially invited to attend these lectures.

AWARD OF THE "MEDALIES DE IA VILIE DE PARIS" TO CONFERENCE PARTICTPANTS

The Paris City Council has graciously decided to award the Médaille de la
Ville de Paris to the distinguished persons who helped Unesco in The organization
of the Conference.

At a brief ceremony last night in the Office of the Director-General, the
Viee-President of the Paris Municipal Council, Monsieur Jacques Dursort, in the
presence of the Acting Director-General, Monsieur René Maheu, handed the medals

to the following:

Médaille en Vermeil

Howard H. ATKEN (U.S.A.): President of the Conference
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Médailles en Argent . .

I.L. AUERBACE (U.S.A.g
I.I. BASTLOVSKY (ussn
Stig COMET (Sweden)
A.A. DORODNITZIN (USSR)
A, GHIZZETTI (Italy)
A. WAITHER (Federal Republic of Germany)
A. van WIJNGAARDEN (Netherlands)
M.V. WIIKES (U.K.)
H. YAMASHITA (Japan)

INTERNATIONAL FEDERATION OF INFORMATION PROCESSING SOCIETIES

As a direct result of the activity surrounding the organization and actual
occasion of the Unesco-sponsored International Conference on Information Processing,
the existence of a permanent international body devoted to the science of informa-
tion processing has been virtually assured.

* Representatives of computer societies from 18 countriés met in Paris today
to take the preliminary steps necessary to create an Intermational Federation of
Information Processing Societies which would carry on the sponsorship of future
international conferences on information processing, including mathematical and
engineering aspects, to establish international committees to undertake special
tasks falling within the spheres of action of national member societies, and
advance the interests of these member societies in intermational co-operation in '
the burgeoning information processing field.

An adequate number of countries has already indicated intentions to ratify
the statutes of such a federation. A Provisional Bureau has been formed today
that will act on behalf of the Federation of Intermational Processing Societies
until the first quarter of 1960 when actual ratification will have been confirmed
by the various countries. Representatives of the various computer societies
represented at the constituent meeting today thus acted as private individuals
until they could report back to their respective societies with a proposal for
retification of the statutes. However, each of these representatives is a highly
placed individual in his own country and in the societies with which he is
affiliated.

Unesco's rBle in these activities has been campletely unofficial, except that
vert of its mission in sponsoring the first International Conference on Information
Processing was to bring together representatives of the many nations interested in
the science of information processing so that the seeds for growth of further
international activity in this field might be properly planted and cultivated.

Unesco's endorsement of the formation of an International Federation of
Information Processing Societies was given in a strongly worded statement by
Professor Pierre Auger, Secretary-General of the Unesco-sponsored International
Conference on Information Processing:
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"It is an absolute necessity that there be an international body to serve
the needs of the science of information processing. There are already similar
international organizations serving such sciences as geodesy, astronautics, radio,
medicine, astronomy, mathematics, chemistry, physics, etc. Unesco has agreements
for providing consultative services and co-operation to the international, non-
governmental organizations representing these other sciences, helping them to
widely express the views of their members, and also receiving from them expert
information, advice and technical co-operation. 1In sponsoring this current
International Conference on Information Processing, Unesco accepted responsibility
only for convening the first intermational meeting for those interested in the
science of information processing. We had expected, and apparently correctly so,
that such a meeting would act as the catalyst for the formation of an international
federation. We look forward to the possibility of an agreement, similar to the
co-operative agreements with other international bodies representing other sciences,
with this new International Federation of Information Processing Societies, which
already %ppears to represent the pre-eminent national organizations for this vital
science.

Chairman of the Provisional Bureau for the International Federation of
Information Processing Societies (IFIPS) is Mr. Isaac L. Auerbach who represents
the National Joint Computer Committee of the U.S.A. and is also U,S. Consultant
to Unesco for the International Conference on Information Processing. He was
elected unanimously by the group to serve until sometime in 1960, when the
Federation will hold its first meeting. Vice-Chairmen will be Professor A.A.
Dorodnitzin, subject to the agreement of the Academy of Sciences of the USSR, and
Professor A. van Wijngaarden of the Centre Mathématique, Amsterdam, the Netherlands,
who represents the Dutch Computer Society. It was also decided to ask the
Director-General of Unesco to authorize Mr. Jean Mussard, Secretary of the Unesco
International Conference on Information Processing, to be Acting Secretary of the
Federation.

It seems likely that the next International Conference on Information
Processing, and an associated technical exhibit, will now be held in the year 1963,
this time sponsored by an International Federation of Information Processing
Societies. Each country represented in the Provisional Bureau has been asked
to consider the possibility of proposing a site for such a conference and exhibit.

Seat of the IFIPS, the new Federation, will be in Brussels, Belgium, legal
home of meny international scientific societies. In the interim, all activity
is being co-ordinated through Mr. Auerbach et Auerbach Electronics Corporation,
109 North Essex Avenue, Narberth, Pa. U.S.A., and through the proposed Acting
Secretary of the Provisional Bureau, Mr. Jean Mussard, at his Unesco House address
in Paris, France.

THE INTERNATTONAL COMPUTATION CENTRE AND ITS CORRESPONDING INSTTITUTTIORS

Meeting of 22 June

On Monday, 22 June, there will be a joint meeting of the Preparatory Committee
of the International Computation Centre and of representatives of the Centre's
corresponding institutions. The meeting will be held in Room VI, at 10 a.m.
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The object of this meeting is to discuss ways and means of improving the co- ‘
operation between the corresponding institutions in matters such as exchange of
personnel, exchange of scientific and methodological experience, and the r®le of
the International Computation Centre as a link between the corresponding institu-
tions.

ORDER FORM FOR THE PROCEEDINGS OF THE CONFERENCE

Participants are reminded that an order form for the Proceedings of the
Conference is attached at the back of Journal No. 1,

The German texts of the abstracts of discussion papers may be obtained by
participants from the Documents Distribution Office, in the foyer of the Conference
building

ADDENDUM TO LIST OF PARTICIPANTS

The following name should be added to the list of participants to the
Conference:

SWEDEN

Mr. D.E, Ahlstrom,

Swedish State Power Board, -~
Stockholm
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IV. FPROGRAMME CORRIGE DES CONFERENCES TECHNIQUES

DONNEES A L'EXPOSITION "AUTO-MATH 59"

REVISED FROGRAMME OF TECHINICAL LECTURES
DELIVERED AT THE "AUTO-MATH 59" EXHIBITION

GRAND .- PALATIS

Lundi 22 juin 1959
Monday 22 June 1959

. Matin - Morning

Chairman g
Président )  E. M. GRABBE (U.S.A.)

9 a.m. Sh, Intertechnique - Ramo Wooldridge:

IV - page 1

"The RW 40 Data Processing System" by S. ROTHMAN (U.S.A.)

9.30 a.m. 9h.30 Compagnie des Machines Bull:

Le "GAMMA 60" par Ph. DREYFUB (France)

10.30 a.m. 10h.30 Burroughs Corporation:

"The Burro% 220 High Speed Printing System"
by D. BOL: «SeA.

1 a.m. 11h, L.M.T. (Stendara Electric Lorentz): R.G. BASTEN

(Germany)

"The Transistorized Digital Computer ER 56"

11.30 a.m. 11h.30 Hitachi Ltd. s -

"HIPAC 101" (Hitachi Parametron Automatic Computer)

by Shohei TAKADA (Japan)

Aprés-midi - Afternoon

Chairman
Président F. H. RAYMOND (France)
3 Pem. 15h. Benson-Lehner Corporation:

"Input-Output Systems" by Jean MAURIER, General Manager

3.30 pem.  15h.30 R.C.A.:

for France

"The R.C.A. 501 System" by J. Wesley LEAS (U.S.A.)

% p.m. 16h. Société d'Electronique et d'Automatisme:

"Nouveaux éléments logiques Symmag"




%.30 p.m.

5 p.m.

5.30 p.m.

9.30 a.m.

10 a.m.

10,30 a.m.

11 a.m.

16h.30

17h.

17h.30

Aprés-midi (suite
Afternoon (contd.

Iibrascope
*Data Processor for the Federal Aviation Agency"

by L.M. SCHMIDT (U.S.A.)

National Cash Register Company:
"From Magnetic Character Recoznition to Photochemical
Storage Devices” by P. NA Switzerland)

Telemeter Magnetics Inc.:
"The General e Input-Output tems"
by R. R. STUART: U.S.A.)

Mardi 23 juin 1959
Tuesday 25 June 1959

Matin - Morning

Shigeru TAKAHASHT (Jayai)

9h.

9h.30

10h.

10h.30

ZETSS: ' @

"The Zeiss Electronic Computer ZRA 1" by Dr. W.

KAMMERER (Germany) “

Dr. H. KORTUM (Germany) ,
F. STRAUB (Germany)

I.B.M.:

"The mt-m%t Devices of the Stretch Computer™
by H.K. WILD (U.S.A.)

Nippon Electronic Industry:
"Pransistorized Drum Computer NEAC 2201"

The Stromberg-Carlson Co,:
"Two New High-Speed Electronic Digital Computer Read-
Out Systems" by G.L. JORNSON (U.S.A.)

Société d'Electronique et d'Automatisme:
"Le Calculateur Cab 500" par Mme, A. RECOQUE et
« S. BECQ )
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Chairman ;
Président

3 p.m,
3.30 p.m.
Lk p.m.

4.30 p.m.

6
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Mardi 23 juin 1959
Tuesday, 25 June 1959

Aprés-midi - Afternoon

Mario TCHOU (Italie)

15h.

15h.30

16h.

16h.30

I.B.M. France:
"I'0rdinateur IBM 7070" par B. RENARD (France)

Zuse K.G.

"Programmation de la calculatrice Zuse" Dr. T. FROMME
(Germany)

Magnacard

"The Magnacard System" by R.M. HAYES (U.S.A,)

FRIDEN INC.: M, POFFE (Pays-Bas)
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1v. ADDENDUM TO LIST OF PARTICIPANTS
ADDENDUM A LA LISTE DES PARTICIPANTS

BELGIUM/BELGIQUE

BOULANGER, Georges, Faculté polytechnique de Mons, Université de Bruxelles
DEFRISE, Pierre, Institut Royal météorologique, Uccle

van ISACKER, Jacques, " Y ? I

LINSMAN, M., Université de Lidge

LION, Arthur, Ateliers de constructions électriques de Charleroi

OURY, Pierre-Michel, Banque de la Société générale de Belgique, Bruxelles
ROSSEEUW, Jean, Banque de la Société générale de Belgique, Bruxelles

CANADA
THOMAS, Fredérick Peter, The Hydro-Electric Power Commission of Ontario, Toronto
FEDERAL REPUBLIC OF GERMANY/ REPUBLIQUE FEDERAIE D'ALLEMAGNE

ACHILLES, Kurt, Posttechnisches Zentralamt, Darmstadt

ALRRECHT, Julius, Institut fir Angewandte Mathematik, Universitit Hamburg
ARNST, Eduard, Zentralverband der Elektrotechnischen Industrie, Frankfurt a/M
BAUHUBER, Franz, Bolkow-Antwicklungen KG., Ottobrunn b, Miunchen

ENDRES, Werner, Deutsche Bundespost, Fernmeldetechn. Zentralamt Darmstadt
EVERLTNG, I.B.M. Deutschland

FROHLICH, K, Otto, Mathematisches Institut, Universitiét Marburg

von GORUP, Guntram, Btlkow-Entwicklungen KG., Ottobrunn b, Munchen

KLAMKA, Norbert s L "

KRAWCZYK, Ridolf, Institut fur Angewandte Mathematik, Universitdt Hamburg
IANDAU, Matthias, Bolkow-Entwicklungen KG., Ottobrunn b, Munchen

LISKE, Gerhard, Posttechnisches Zentrslamt, Darmstadt

MOESKES, Max, Rechenzentrum, Aachen

MULLER, Bert-Glinter, Geoditisches Institut des Technischen Hochschule, Aachen
PEEK, Max, Posttechnisches Zentralamt, Darmstadt

RIESENKONIG, Wolfgang, Institut fir Angewandte Mathematik, Ktln-Lindenthal
SCHRODER, Johan, Universitidt Hamburg

SEYB; Erich, BSlkow-Entwicklungen KG., Ottobrunn B, Munchen

STUBENRECHT, Alfred, Darmstadt

STHCKIER, Bernd, Blkow-Entwicklungen KG., Orrobrunn b. Miunchen

TORNIG, Willi, Institut fir Mathematik und Mechanik, Clausthal-Zellerfeld
ULBRICH, Egbert, Telefunken G.m,b.H., Backnang

VELTE, Waldemar, Institut fir angewandte Mathematik und Mechanik der DVL, Freiburg
WAIKER, Eberbhard, I,B.M. Deutschland, Sindelfingen

WETTERLING, Wolfgang, Institut fiir Angewnndte Mathematik, Hamburg

WOLFF, Georges, Dusseldorf-Oberkassel

FINLAND/FINLANDE

LAASOMEN, Pentti, Institute of Technology, Helsinki
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FRANCE

AIMARD, Claude, C.N A.M., Paris

AMOUYAL, Albert, Commissariat & 1'Energie atomique, G&f s/Yvette

/RNAUD, Pierre, SOGREAH, Grenoble

BECQUET, Frangoise, Société d'électronique et d'automatisme, Courbevoie

BELLO, Raymond, C.N.A.M., Paris

BERNARD, Laboratoire central et Ecole de 1l'armement, Arcueil

BIESEL, Francis, SOGREAH, Grenoble

BLAISEL, Jacques Lacbratoire de wecherches balistiques et aérodynamiques, *
Vernon

BLUM, Jacques, Ets KUHLMANN, Paris

BOISVIEUX, Jacques, Société d'électronique et d'automatisme, Courbevoie

BRODIN, Jean, Société d'électronigue et d'automatisme, Courbevoie

CAFDEVILLE, Louis, Air France, Paris

CARBONELL, Emile, Société 1'Air liquide, Paris

COIRON, Michel, Télécommunications radioélectriques et téléphoniques, Paris

COOREAN, Charles, Société d'électronique et d'automatisme, Courbevcie

DANDEU, Yves, L., C.E.A., Paris

DARBOT, Marie-Louise, Société Citro¥n, Paris

DUACS, Michel, Centre d'études et recherches des charbonnages de France, Paris

ESCARAVAGE, René, Compagnie de Saint-Gobain, Paris

FERRARI, Madeleine, Centre d'études et recherches des charbonnages de France,
Paris

FCREST, Ida, Direction des bibliothaques de France, Paris

FOURGEAUD, Pierre, Versailles

GUILLOU, André, C.E.A., Paris

HERRSTROM, Stig., Société d'électronique et d'automatisme, Courbevoie

HORNECKER, Georges, Centre national de la recherche scientifique, Paris

Jeudon, André, Société d'électronique et d'automatisme, Courbevoie

Keller, Odette, Compagnie des Machines Bull, Paris

de LACROIX de LAVALETTE, Etienne, R,T.F., Paris

LAGO, Bernard, L., C.E.N. Saclay, Gif s/Yvette

LAFON, René, Office national d'études et recherches aéronautiques,
Chétillon (Seine)

LE MAUX, Alain, Courbevoie

LHUISSIER, Georges, Laboratoire de recherches balistiques et aérodynamiques,
Vernon

MARSAT, Direction des études et fabrications d'armement, Paris

MICHARD, Jean, Société d'électronique et d'automatisme, Courbevoie

MIGNEE, Jean Société d'électronique et d'automatisme, Courbevoie

MIGNOT, Claude, Société alsacienne de constructions mécaniques, Paris

NAMY, Max, Electricité de France, Paris

NASLIN, Laboratoire central et école de l'armement, Arcueil

de PALMA, Reoul, Société IMSAC, Paris .

PERRAULT, Robert, Centre d'études et recherches des charbonnages de France, Paris

PICARD, Claude, Société alsacienne de constructions mécaniques, Paris

QUIQUAMPOIX, Robert, Le matériel électrique S.W., Paris

RECOQUE, Alice, Société d'électronique et d'automatisme, Courbevoie

RENAUDIE, Maurice, Le matériel électrique S.W., Paris

RIGAL, Jean=Louis, Faculté des sciences, Besangon

ROCHE, Franck A., C.E,N. Saclay, Gif s/Yvette
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FRANCE (contd.) (suite)

SALVAN, Paule, Direction des bibliothéques de France, Paris
SATCHE, Pierre, Société Alsthom, Paris

SAZERAC DE FORGE, Andrée, Société 1l'air liquide, Paris
SCIAMA, Antoine, Marine nationale, Paris

SICARD, Fernand, L., C.E.N., Saclay, Gif s/Yvette

SOLLIN, Georges, Société l'air liquide, Paris

SORET, Pierre, J., C.E.N., Saclay, Gif s/Yvette
STARYNKEVITCH, Dimitri, Société d'électronique et d'automatisme, Courbevoie
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705 DATA PROCESSING SYSTEMS BULLETIN

THE 705 INSTRUCTION EN/DECODER

The 705 Instruction EN/DECODER has been developed to facilitate translation between
symbolic instruction representation and machine representation. A symbolic
instruction consists of a mnemonic operation code (OPER); a type of address designation
(I : ¥for indirect, — for direct); a five digit "actual" address; and a two digit Auxiliary
Storage Unit (ASU) designation. An instruction is said to be "decoded" when it appears
in this form. /

occ As)oy /
In normal practice/ the conversion of symbolic instructions to’ the five-character
machine represeftations is accomplished automatical]y during the program assembl
process. Frequently, however - - es I
to perform this, or the reverse process, manua.lly. The seven tables which comprise
the EN/DECODER allow this to be done rapidly.

Table A relates the symbolic operation code and the first character of the machine
language instruction (MLI). The seven characters at the top of Table A apply to the

705III only. In cases where no mnemonic equivalent is shown it is necessary to refer

to the list of ""Multiple Meaning Operation Codes' on the inside cover of the EN/DECODER.
The interpretation of the codes in this list is dependent on the particular 705 Model

being used as well as the instruction address or ASU designation.

The second, third and fourth characters of the MLI can be any of the forty characters in
the three identical tables, B, D, and E. There are only twenty-four possible values of
the fifth character (since an indirect address, to be valid, can only refer to a location
with a units address digit of 4 or 9). These are shown in Table G.
In relating the two instruction representations, the third and fourth MLI characters
correspond to the third (hundreds) and fourth (tens) position, respectively, of the actual
address and to the ASU designation as well. More specifically:
rd
a. The { glurth digit of the actual address is in the same

D third
row of Table { E as the \ fourth character of the MLI; and

b. The { é'gi”umn location of the ASU designation in Table F

third
is the same as the column location of the {foux;-th character

of the MLI in Table {ED:

Ay B

AL CSTAPY



With these relationships in mind, it should be apparent that given the ASU designation
and the third and fourth digits of the actual address, one can determine the two
corresponding characters of the MLI, or vice-versa.

The second and fourth characters of the MLI relate to the indirect address designation
and the first, second, and fifth digits of the actual address. The rules which must be
applied in this instance are:
a. The{sﬂefcfnd digit of the actual address is in the same
B second 5
row of Table{G as the{ﬁft_h character of the MLI;
b. The column location of the first digit of the actual address
in Table C is the same as the column location of the second
MLI character in Table B; and
c. The row in Table C corresponding to the location of the first
digit of the actual address and the direct or indirect
designation is the same as the column location of the fifth
character of the MLL

As before, following these rules permits translation in either direction.

IBIM,

.
I jonal Busi Machi Corporation

590 Madison Avenue, New York 22, N. Y. Printed in U, S. A,
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KEY TO AREA OF STANDARDIZATION

STANDARDS = GENERAL
02 ~ GENERAL COMPUTER STANDARDS
03 ~ GENERAL OFFICE MACHINES STANDARDS
05 =~ GLOSSARY AND TERMINOLOGY

10 - ENG & MFG DOCUMENTATION GENERAL
11 = DWGS AND SPECIFICATIONS

12 - DIAGRAMS AND FLOWCHARTS

137 =

14 - PROBLEM DESCRIPTION

15 -~ GENERAL SYMBOLS

16 = TECH MANUALS, PARTS LISTSy ETC

18 = INFORMATION RETRIEVAL
0 = LANGUAGE STRUCTURE
2 = PROGRAMMING LANGUAGES
4 = OPFRATING SYSTEMS

6 = PROCESSOR LANGUAGES

SETS AND CODING

32 st RECOGNITION

33 = RECOGNITICNs MAGNETIC
3% 1= RECOGNITIONs OPTICAL
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46 = MEDIA MAGNETIC TAPE, ELECTRICAL
47 - MEDIA) MAGNETIC CARDS, PHYSICAL

48 - MEDIA» MAGNETIC CARDS, ELECTRICAL

50 - MEDIA TRANSPORTS
56 = INPUT OUTPUT DEVICES
58 = STORAGF DEVICES

60 -~ DIGITAL DATA TRANSMISSTION
66 = INTERFACES

70 = ENG & MFG DESIGNy GENERAL
71 - SEMICONDUCTORS & TUSES
72 ~ INDUCTIVE, RESISTIVE AND CAPACITIVE
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.ccnr CONSULTATIVE COMMITTEE INTERNATIONAL -
TELEPHONE & TELEGRAPH

cCITT SG A US DELEGATION RUSHFORTH
ceITT SG A US DELEGATION HOPNER
CCITT SG A FRENCH DELEGATION HENRYs A
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ECMA  EUROPEAN COMPUTER MANUFACTURERS ASSOCe
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FCMA TC1 INPUT /OUTPUT CODES € EADIE
ECMA TC2 PROGRAMMING LANGUAGES C GENUYS
ECMA TC3 FLOWCHART SYMBOLS ¢ BERNARD
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Electronic Computers: A Historical Survey

SAUL ROSEN

Purdue University,* Lafayelte, Indiana

The first large scale electronic computers were built in connection with university
projects sponsored by government military and research organizations. Many
established companies, as well as new companies, entered the computer field during
the first generation, 1947-1959, in which the vacuum tube was almost universally used as

tation of

ter logic. The second generation

the active p in the imp

was characterized by the transistorized computers that began to appear in 1959. Some
of the computers built then and since are considered super computers; they attempt to
go to the limit of current technology in terms of size, speed, and logical complexity.
From 1065 onward, most new. computers belong to a third generation, which features
integrated circuit technology and multiprocessor multiprogramming systems.

Key words and phrases: electronic computers, computer history, time-sharing,
vacuum tube computers, transistorized computers, super computers, magnetic drum
computers, university computer projects

CR categories: 1.2, 1.3

A complete history of electronic comput-
ing would be a very large volume. This
paper makes no attempt at completeness;
it is an essay that tries to capture and
communicate some of the atmosphere sur-
rounding the development of the computer
industry from its beginnings in university
laboratories to its present size and status. I
have been an interested observer, and to
some extent a participant, since the very
early days. Some of the statements made
here are based on recollection and hearsay;
some may be false, although none are in-
tentionally so.

As an ACM lecturer during the academic year
1965-1066, 1 presented a talk, entitled “History
of Electronic Computers,” to a number of ACM
chapters and to the Southeastern Regional Con-
ference of the ACM. This paper consists mainly
of material prepared for that talk. There is far
more text than could be presented in an hour
talk, and no single presentation covered all of it.
I planned to publish it in the spring of 1966 as a
companion paper to my historical survey, “Pro-
gramming Systems and Languages,” Fublishod
two years earlier [l83]. For a number of reasons
the final draft of the paper was delayed until the
spring of 1968. Because of the delay, it seemed
desirable to make a few changes, almost all of
them to provide additional information to bring
this history up to date.

* Computer Sciences Department.
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Perhaps the title of this paper should
be “Electronic Computers in the United
States,” except that a few developments
in Great Britain are included. A more
complete history would include the very
significant contributions made in France
and Germany and in the Scandinavian
countries, as well as in many other parts
of the world. The reader is referred to
Hoffmann [80] for a brief history and an
extensive bibliography on computers de-
veloped outside, as well as inside, the
United States.

UNIVERSITY PROJECTS

ENIAC

The first large scale electronic com-
puter was the Extac [1, 2], the Electronic
Numerical Integrator and Caleulator,
built by professors Eckert and Mauchly
and their coworkers at the University of
Pennsylvania for the Ballistic Research
Laboratories of the United States Army
Ordnance Corps. The Ballistic Research
Laboratories in Aberdeen, Maryland, had
the responsibility for the calculation of

Computing Surveys, Vol. 1, No. 1, March 1000
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trajectories and firing tables and had been
actively involved in the development of
electromechanical computers, They were
quite receptive to a proposal, made in 1943
by a group of engineers and mathema-
ticians associated with the Moore School
of Electrical Engineering of the University
of Pennsylvania, to build an all-electronie
computer based on the very high speed
vacuum tube switching devices that had
been known for some years [3].

The really radical aspect of the Eniac
project was in its proposal to build a
machine containing 18,000 vacuum tubes,
a machine whose ability to function at all
would depend on the simultaneous fune-
tioning of almost all of these tubes, with-
out failure, over reasonable periods of
time. Nothing comparable had ever been
attempted, and some interpretations of
tube reliability statistics were very pes-
simistic.

Stories are told about how all the lights
in West Philadelphia would dim when the
E~iac was turned on, and how the start-
ing transient would always burn out three
or more tubes. Yet the Eniac was quite
successful. It was completed in 1946 and
was used as a productive computer for
about ten years at Aberdeen, from its
dedication on February 15, 1946, until it
was turned off for the last time on October
2, 1955.

EDVAC and EDSAC

The Exiac, as originally designed, was
not a stored program computer. Programs
were installed and changed by engineers
who changed the wiring among its various
components. The concept of the general
purpose, stored program computer was
first published in 1945 in a draft of a re-
port that proposed a new computer, the
Epvac (Electronic Discrete Variable Com-
puter) [4, 5]. The draft was written on
behalf of the Exiac project by Dr. John
von Neumann, a consultant to the proj-
ect, who is considered by some to have
been the inventor of the stored program
computer. Others, including myself, feel
that Dr. John Mauchly and Dr. J, P.
Eckert deserve recognition, along with Dr.

»
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von Neumann, as co-inventors of the
stored program digital computer as we
know it today.

The general purpose, stored program
digital computer required large amounts of
storage, more than it was economical to
provide when using vacuum tube flip-flops
as storage elements. Acoustic delay lines
with mercury as the transmission me-
dium had been used for data storage in
radar applications, and although far from
ideal as a computer memory device, these
mercury delay lines did represent a prac-
tical working component around which
computers could be designed. The first of
these computers, the Epvac, was started at
the Moore School in 1946. The first to be
completed was the Ebsac (Electronic
Delay Storage Automatic Caleulator) at
Cambridge University in England [6]. The
Epsac was started early in 1947 by Pro-
fessor Maurice Wilkes, who had spent the
preceding summer with the computer de-
sign group at the University of Pennsyl-
vania. The Epsac performed its first com-
putations, the first performed by a stored
program computer anywhere, in May
1949. The completion of the Epvac was
delayed by (among other things) the fact
that Professors Eckert and Mauchly left
the University of Pennsylvania to form
their own computer manufacturing com-
pany.

IAS Computer

In the United States and England, other
university computer projects soon fol-
lowed. At the Institute for Advanced Study
at Princeton, New Jersey, the TAS com-
puter was started in 1946 by Professor
von Neumann and his colleagues. A series
of reports published by that project were
among the most important tutorial docu-
ments in the early development of elec-
tronic computers [7]. The IAS computer
used a random access electrostatic or
cathode-ray tube storage system and
parallel binary arithmetic. It was very
fast, especially when compared with the
delay line computers, with their sequential
memories and serial arithmetic. By 1952,
when the TAS computer was completed, a

number of other computers of the same
design had been started, and several others
have been built since, including the
Orovac and the ITnuiac built at the Uni-
versity of Illinois, the JomnNmc at the
Rand Corporation, the Maxiac at Los
Alamos, and the Weizac at the Weizman
Institute in Israel.

Whirlwind

The Servomechanisms Laboratory at
the Massachusetts Institute of Technology
was one of the most active groups in the
early history of electronic computers. The
MIT Whirlwind I, which was started in
1947, was probably the first computer
designed with eventual real-time applica-
tion in mind. The computer used 0.5
microsecond circuitry and could multiply
two 16-bit numbers in 16 microseconds
(8].

One of the major contributions of the
Whirlwind project was a set of detailed,
very well annotated logical diagrams of
the computer. Although not formally
published, they achieved fairly wide pri-
vate circulation and helped to educate
many early workers in the computer field
(including the author).

The most important contribution of the
MIT Computer projects was their de-
velopment of the coincident-current mag-
netic core memory. They built the Memory
Test Computer to test their first core
memory and later installed one in Whirl-
wind. The core memory designs developed
at MIT were made available to the com-
puter industry and served as the basis for
the memories built by IBM and several
other computer manufacturers.

Manchester University Computers

The University of Manchester in Eng-
land began building computers in 1947,
The first practical electrostatic storage
system, the Williams tube memory, was
developed there [9]. The first index regis-
ters were the B lines on a 1949 Manchester
computer. (For this reason, index registers
were often called B registers or B boxes
in the early literature.) That same com-
puter [10] had a magnetic drum auxiliary
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storage system organized into fixed length
blocks called pages, which were the units
moved into high speed electrostatic stor-
age during program execution, This was
the beginning of a continuing interest at
Manchester in efficient utilization of
hierarchies of storage that years later led
to the design of the Atlas Computer, a
very influential second generation com-
puter, which is discussed in the section on
time-sharing.

SEAC and SWAC

The National Bureau of Standards
played a very important part in the early
development of digital computers. By
1948 they had already made plans to pur-
chase two very large Hurricane computers
under development by Raytheon Corpora-
tion, One of these computers was to be
installed in Washington, and the other at
the NBS Institute for Numerical Analysis
which had been established on the eampus
of the University of California at Los
Angeles.

Producton of the Raytheon computers
was proceeding quite slowly, and the
NBS decided to build its own interim com-
puters, one in the East and one in the
West. The western computer, a relatively
modest effort, was originally called the
Zephyr, to contrast its size and objec-
tives with very large efiorts like the Ray-
theon Hurricane, the MIT Whirlwind,
and large analog computers like the Reac
Cyclone and the RCA Typhoon.

The Zephyr was eventually rechristened
the Swac (Standards Western Automatic
Computer) [11]. It was one of the fastest
of the early computers, though limited in
the scope of its applications by its very
small (256 words) electrostatic storage.

The eastern interim computer was the
very successful Seac (Standards Eastern
Automatic Computer) [12]. The Seac, the
first stored program computer running in
the United States, was placed in operation
in 1950 and was used into the early 1960’s,
Originally it had only mercury delay line
storage, but other memory systems were
added. Several other computers, of which
the best known was the Mimac at the
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University of Michigan, were based on
the Seac design.

THE COMPUTER INDUSTRY: FIRST GENERATION

UNIVAC

In 1947 Professors Eckert and Mauchly
left the University of Pennsylvania and
organized the Eckert-Mauchly Computer
Corporation. In their first years as an
independent company they built a rela-
tively small binary computer, the BiNac
[15], for the Northrop Corporation, and
they began working on the design of the
Un~ivac, the UNIVersal Automatic Com-
puter [14]. Their first major contract,
negotiated with the National Bureau of
Standards, called for the delivery of a
Univac to the Bureau of the Census for
use in connection with the 1950 census.

The Binac apparently never worked
satisfactorily, but the Univac was in many
ways an outstanding technological
achievement. The first U~xivac was de-
livered on June 14, 1951. For almost five
years after that it was probably the best
large seale computer in use for data proc-
essing applications. Internally, it was the
most completely checked commercial com-
puter ever built. Perhaps its most impres-
sive achievement was its magnetic tape
system, a buffered system that could read
forward and backward at speeds com-
parable to some quite recent tape systems.

The financial backer of the Eckert-
Mauchly Computer Corporation was killed
in an airplane accident, and the company
ran into financial difficulties. As it turned
out, they had underestimated both the
time and the money needed to produce
the very ambitious UNivac system. After
firm orders had been accepted for delivery
at about $250,000 per system, it became
apparent that it would cost much more
than that to build them. Under these
circumstances it was attractive to accept
an invitation to become the Eckert-
Mauchly Division of Remington Rand
Corporation. Prices were immediately in-
creased, although some deliveries had to
be made at bargain prices. Some orders,
most significant perhaps those from the
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Prudential Life Insurance company, were
canceled.

Remington Rand was launched into the
computer field with a product that was
years ahead of any of its competitors. In
1952 Remington Rand further solidified
its position of leadership in the computer
field by acquiring Engineering Research
Associates of St. Paul, Minnesota. Engi-
neering Research Associates had already
achieved a considerable reputation in the
design of computing systems and com-
ponents [15]. They had done important
work in the design of their one-of-a-kind
1101 and 1102 magnetic drum computers,
and in cooperation with a government
security agency they had designed the
Era 1103, a very powerful scientific com-
puter using parallel arithmetic and cath-
ode-ray tube storage. IEckert-Mauchly
and Engineering Research Associates were
eventually incorporated into the Univac
Division of Remington Rand. The Uxivac
computer became known as Univac I, and
the 1103 and its successors were called
Univac Scientific Computers.

It is of some interest, in retrospect, to
ask why Remington Rand, starting with
computer hardware so far ahead of the
rest of the field, fell so far behind. Part of
the answer lies in the fundamental diffi-
culty of integrating a number of pre-
viously independent companies into the
framework of an existing organization.
Remington Rand had absorbed two of the
outstanding companies in the young com-
puter field but it never succeeded in get-
ting them to work together as parts of a
larger unit.

From the beginning, the Univac I sales
effort was insufficient, unaggressive, and
unimaginative. The Eckert-Mauchly per-
sonnel, for the most part, had a scientific
rather than a business orientation. They
realized the limitations of their machine
and would tend to dampen the enthusiasm
of prospective customers who came to
them with prophetic visions of the poten-
tial of electronic data processing. They
knew that these visions would become
reality only on a later generation of com-
puters, and they did not encourage the

very expensive experimentation which
would almost invanably prove them to
have been right. Most of this experimen-
tation was eventually carried out on
competitor’s equipment, spurred on by
promises made by salesmen who often
understood little or nothing about the
capabilities of the equipment they were
selling.

There were, of course, some other basic
problems besides lack of sales effort. Dur-
mng the first crucial years, Remington
Rand would only sell, not lease, Univac 1
systems, A leasing policy would have re-
quired a great deal of capital, and Rem-
ington Rand, which had recently emerged
from some serious financial difficulties,
was not prepared to undertake the ex-
pansion that would have been necessary.

The early Univac I system was in-
complete, especially in the area of pe-
ripheral equipment. Punch-card-to-tape
conversion equipment which had been de-
veloped by Eckert-Mauchly for the
Bureau of the Census handled only 80-col-
umn cards, For several years there thus
existed an anomalous situation: Reming-
ton Rand Univac 1 systems were nor-
mally supported by IBM punch card in-
stallations and could not use Remington
Rand’s 90-column cards.

For the first few years, prior to the
development of the Uxivac 600-line-a-
minute printer, the only printer for the
Univae system was the Uniprinter, which
operated at electric typewriter speed
directly from magnetic tape.

On the input side, UNivac I introduced
the concept of direct recording onto mag-
netic tape from a typewriter keyboard. A
keyboard operated tape verifier, which
was supposed to be part of the input
preparation system, was never fully opera-
tional. Verification and correction usually
had to be done on the computer, and
the computer time required for these tasks
was quite appreciable. This kind of opera-
tion may be revived in the new generation
of computers with on-line keyboards and
very large random access memories. It
was not a successful concept in terms of
computers in the Univac I class.
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The Uswvac I was the only mercury
delay line storage computer that achieved
the status of a commercial product. By
1953 it was apparent that computers with
magnetic core memories could be produced
that would make the Uxivac I obsolete.
In 1954 IBM announced its 705 computer,
and Remington Rand responded about a
year later with the announcement of the
U~xvac II, a computer with magnetic
core memory that would be able to run
Uxnivac I programs and would, in addition,
be far more powerful than the Uxivac 1.
Plans called for the Unxivac II to be
designed in Philadelphia and produced in
St. Paul. So many difficulties arose in this
process that the production responsibility
was finally shifted back to Philadelphia.
Deliveries kept being delayed and orders
dwindled as many customers switched to
the 705. IBM delivered its first 705 by
the end of 1955. It was two years later
that the first Uxivac II was delivered.
These two years were sufficient to give
IBM a lead in the large scale commercial
computer field that no manufacturer has
since been able to challenge.

1BM

IBM, the International Business Ma-
chines Corporation, entered the field of
automatic computation by way of electro-
mechanical equipment designed to com-
plement its line of punch card machines,
In the 1930’s they introduced their 600
series of calculating punches. Between
1939 and 1944 they cooperated with Pro-
fessor Howard Aiken of Harvard Univer-
sity to build the Marx I Calculator [16],
which according to Dr. Bowen [17] was
“,..the first machine actually to be built
which exploits the principles of the ana-
Iytical engine as they were conceived by
Babbage a hundred years before.” The
Magrk I was the largest electromechanical
computer ever built. At Harvard, Professor
Aiken went on to build the Mark II [18],
a large relay computer, and then the
Mark III and Magk IV, which were one-
of-a-kind magnetic drum computers, At
its headquarters in New York, IBM built
the huge SSEC [19] (Selective Sequence
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Electronic Caleulator), which was put into
operation in January 1948, The SSEC was
only partly electronic, it used 13,000
vacuum tubes along with 23,000 electro-
mechanical relays.

By 1947 IBM had an electronic multi-
plier in its product line, and by the end of
1 ey had started to deliver the 604
Electronic Calculating Punch, which made
electronic computing speeds available in
punched-card handling systems. They
had this area of electronic calculation
almost completely to themselves for years.
It was only in 1951 that Remington
Rand came out with its 409-2 electronic
caleulator that introduced some slight
competition into this field. Without very
great fanfare IBM produced and in-
stalled hundreds (later thousands) of
their electronic calculating punches. While
some of the other office equipment manu-
facturers were still debating the prac-
ticality of electronic computing and looked
at electronics as something that might
eventually invade the business office, most
of the major business offices had already
taken a first step into electronic comput-
ing, at least on the level of the 604, a
machine with over 1400 vacuum tubes.

The 604 was quite limited in its se-
quencing and caleulating abilities. In
1948 Northrup Corporation, one of IBM's
customers on the West Coast, joined a
caleulating punch to a 400 series account-
ing machine, and this concept was de-
veloped and marketed by IBM as the
Card Programmed Calculator (CPC). The
CPC was not a stored program computer,
but it did have the ability to execute
programs of arbitrary length. A program
consisted of a deck of cards, each of which
contained a code which called on a more or
less complex program sequence within the
604. In addition to performing calcula-
tions, each step could print a line or punch
a card, The CPC was only semiautomatie,
in the sense that punch card machines
are semiautomatic; it required a human
operator to feed and remove cards. Itera-
tive programs could be run by feeding the
same cards through over and over again.
The CPC was slow by electronic computer
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standards, running at a maximum speed of
150 instruction cards per minute. Yet it is
hard to exaggerate its role as an interim
computer, carrying the major computing
load in dozens of computation centers
while they were waiting for the stored
program computers to live up to their
promises in terms of delivery and perform-
ance.

Even though IBM was by far the leader
in the use of electronic caleulation in
punch card machines, it was quite slow
in entering the commercial large scale com-
puter field. While the National Bureau of
Standards was negotiating its contract to
obtain the Untvac I for the Bureau of the
Census, IBM contended that magnetic
tape was unreliable, untested, and risky.
It suggested that the census would be well
advised to stick to punch card methods.
To some people in IBM, magnetic tape
processing must have loomed as a threat to
the punch card processing field, in which
IBM had been able to establish a near
monopoly.

The Korean War (which started in
1950) brought about a great expansion in
the defense-related industries and a greatly
increased need for computation of all
kinds. It was then that IBM announced
its Defense Calculator, a large scale scien-
tific computer using a 2048-word Williams
tube memory backed up by magnetic
drum and magnetic tape storage. Its ran-
dom access storage and parallel binary
arithmetic would make the Defense Cal-
culator much faster than the Uxivac 1 for
scientific calculation. The first Defense
Caleculator, now known as the IBM 701,
was delivered early in 1953 [20]. By that
time IBM had announced the 702, a com-
pletely separate computer development
for the commercial data processing field
[21]. The 702 was a character-oriented
computer with 10,000 characters of elec-
trostatic Williams tube memory. The first
702 was delivered early in 1955, but long
before that it had become clear that the
machine was inadequate in a number of
very important respects. The electrostatic
memory did not have the reliability re-
quired in data processing applications.

The computer was too slow; it had a 23-
microsecond-per-character memory cycle,
and took 115 microseconds to read out a
standard five-character instruction. The
magnetic tape system could read forward
only and was completely unbuffered. The
computer used slow, on-line card readers
and printers, Some of these drawbacks
could be overlooked in view of the early
state of development of the computer art,
but it was quite obvious to anyone who
cared to make the comparison that the
competing Remington Rand Univac I was
a superior data processing system.

One of the most important characteris-
ties contributing to the success of IBM
has been its ability as a company to react
very quickly and with a great deal of
energy to crises ereated either by its own
mistakes or by competitive pressures. The
702 presented such a crisis—a better ma-
chine was needed to replace it even though
the 702 itself was still far from delivery.
A parallel effort was initiated to develop
a similar but much more capable com-
puter. The 705 was announced and the
702 was withdrawn from the market. To
meet delivery commitments, a number of
702's were completed and delivered, but
the computer had been declared obsolete
and deliveries of the 705 started less than
a year after the delivery of the first 702.
The effort was a major strain on the re-
sources of IBM, which was not then the
huge, immensely wealthy corporation it
has since become. The effort was success-
ful, even though there are some who argue
that the 705, at least in its earliest de-
livered form, was still inferior to the
Untvac I that had been delivered four and
a half years earlier.

In the 705, the cathode-ray tube memory
was replaced by the faster and more re-
liable magnetic core memory [22]. Logi-
cally it was still a character-oriented ma-
chine, but physically the memory was
organized into groups of five characters
each and access time was 17 microseconds
for five-character instructions and for
five-character data units.

One of the early 702 customers was
Commonwealth Edison Company, which
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had investigated the Uxivac and had great
respect for the power of a buffered tape
system. Since they would not order a sys-
tem without this feature, IBM agreed to
develop a special external buffering sys-
tem which eventually led to the Tape
Record Coordinator (TRC). This was a
tape controller containing 1024 characters
of magnetic core storage plus associated
logical circuitry. The addition of several
TRC's to a 705, though very expensive,
made it into a quite powerful data proc-
essor, especially when, in the model 11, the
amount of internal core storage was sig-
nificantly increased. The model III intro-
duced in 1958 provided a faster core
memory and internal buffering. Backward
reading tapes on IBM computers had to
await a later computer generation, and
as a result, sorting speeds on the 705 were
always slower than on comparable com-
petitive equipment.

By 1959, the year that marks the start
of the second and transistorized computer
generation, the 705 was firmly established
as the standard in the large scale, data
processing field. Like all the vacuum tube
computers it was very vulnerable to com-
petition from the much less expensive,
more powerful computers that could then
be built,

Scientific Computers

The electrostatic storage system on the
IBM 701 was very unreliable compared
with the mercury delay line storage then
in use, The mean time between memory
failure at 701 installations was often less
than 20 minutes. All serious programs had
to provide for frequent storage of the con-
tents of the 2048-word main memory on
a magnetic drum for use in restart pro-
cedures, In spite of its storage problems,
the 701 was so much faster than most
other computers available at the time that
it was reasonably successful. Eighteen
701's were installed in the period from
1953 to 1956.

When magnetic core storage became
available, a 701M computer was planned,
but the resulting product was sufficiently
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different to warrant the use of a new
model number, 704.

The 704 provided three index registers,
built-in floating-point instructions, and
a minimum of 4096 words of magnetic
core storage with a 12-microsecond cycle
time. Three bits were used to select an
index register, and additional bits were
needed to address the expanded main
memory. The 704 therefore dropped the
two-instructions-per-word format of the
701. It kept the 36-bit word with a single
one-address instruction per word.

The 704, first delivered in 1956, was
quite outstanding for its time and achieved
a near monopoly for IBM in the large
scale scientific computer field. The only
competition was provided by Remington
Rand’s 1103 series—the 1103A, in which
the electrostatic memory of the 1103 was
replaced by magnetic core memory, and
the 1103AF, that added floating-point hard-
ware. The 1103 was the first computer to
provide a program interrupt feature
[23]. This feature was added at the request
of a customer, Richard Turner, who was in
charge of an 1103 for NACA (now NASA)
in Cleveland, Ohio. An interrupt system
was later included in the design of IBM’s
709 computer, and interrupt systems
have been used in most computers built
since that time. The 1103 series used an
efficient two-address instruction format in
a 36-bit word. Its magnetic drum storage
was a directly addressable extension of
main memory. These computers, collec-
tively known as Univac Scientific Com-
puters, were considered by many of their
users to be superior to the IBM 700 series,
but there were relatively few installations.
A record of late delivery and poor sup-
port contributed to the poor sales record
of the 1103 series.

The early scientific computers were
designed in accordance with a philosophy
that assumed that scientific computing
was characterized by little or no input or
output. The 701 and early installations of
the 704 used an on-line card reader (150
cards per minute) for input, and printed
output could be obtained only from an
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on-line printer that could print 150 short
lines or 75 full lines per minute.

By the time the 704 was being de-
livered, the need for off-line peripheral
equipment was quite apparent and ar-
rangements were made to use card-to-tape
and tape-to-printer equipment that had
been designed for the 705. There were a
number of unfortunate incompatibilities
between the 704 and the 705, which had
been designed by different divisions of
IBM. Character codes were different, and
the 704 used odd parity checking while that
on the 705 was even, The 705 peripheral
equipment would not (until much later)
handle binary cards. The ofi-line equip-
ment was widely used in spite of these
inconveniences. Really adequate ofi-line
peripheral conversion equipment became
available much later, in the 1960’s, with
the introduction of the 1401 and other
small peripheral computers by IBM and
other manufacturers.

In the 701 and 704 there was no buffer-
ing for tapes or drums or on-line input/
output devices. All information going to
and from main memory passed through the
MQ register in the arithmetic unit. An
increasing understanding of the data
handling needs of scientific computing and
the realization that large binary computers
could be used for data processing applica-
tions caused IBM and others to reassess
the input/output needs of such computers.
At IBM this led to the development of the
709, which used the same 12-microsecond
core memory as the 704 and was only
slightly faster. It had all the instructions
of the 704 as well as some useful new
features, such as indirect addressing. The
major difference, and the really important
advance over the 704, was a new input/
output system that permitted reading
from tape or cards, writing to tape or
printer, and computation to proceed simul-
taneously. This was made possible by
time-sharing the core memory between
the central computer and as many as six
data channels, Variations of this approach
to internal buffering have become standard

on most computers, even quite small ones,
in recent years.

The 709 had a very brief career. By the
time the first 709 was delivered in 1958,
transistors suitable for economical use in
high speed computers had been developed;
so the vacuum tube 709 computer was
obsolete, It gave way quite soon to a
much more powerful successor, the 7090,
which is discussed in a later section.

A buffered version of the Univac Scien-
tific Computer, the 1105, was introduced
slightly later than the 709. The 1105 re-
placed the Univac 1 at the Bureau of the
Census for use in connection with the
1960 census. It too was one of the vacuum
tube computers whose career was cut short
by the introduction of the more powerful
transistorized computers.

Raytheon and Honeywell

Raytheon Corporation was very active
in the earhest days of electronic computers.
In 1948 it had under development a very
large mercury delay line computer [25]
which it had reason to believe would make
it the leading supplier of computers to
the United States Government. L'he first
Raytheon computer, then called the Hur-
ricane, was scheduled for a west coast
Naval station as part of a defense net-
work that would eventually have a num-
ber of the large computers. The National
Bureau of Standards ordered two of the
Raytheon computers, one for its Washing-
ton headquarters and one for its Insti-
tute for Numerical Analysis in Los Ange-
les. The Raypac, as the computer was
eventually called, incorporated a number
of advanced features in arithmetic check-
ing and built-in binary-to-decimal and
decimal-to-binary conversion. Production
proceeded quite slowly, and the NBS
changed its plans and built its own in-
terim computers, the Seac and Swac, which
have been discussed, By the time the
Raypac was completed it was already
outmoded. The first and only Raypac built
was installed at Point Mugu in Cali-
fornia and was run as a general purpose
computer for several years.
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Raytheon had developed a computer
design capability but the Raypac was not
a marketable product. In 1954, Min-
neapolis Honeywell Corporation, in-
terested in getting into the computer field,
and Raytheon, which already had some
reasons for wanting to get out, jointly
set up the Datamatic Corporation, which
became the heir to the Raytheon com-
puter department. Raytheon eventually sold
its share of Datamatic Corporation to
Honeywell, and it became the Datamatic
division, and eventually the computer divi-
sion of Honeywell. The first product of-
fered by Datamatic was the Daramaric
1000 [26], a magnetic core memory, data
processing computer designed to compete
with the very largest data processing sys-
tems. Built on a grand and expensive
scale, the Datamaric 1000 had enough air
conditioning to cool not only the computer
but also the room in which it would be
installed. Its most interesting feature was
its tape system, which used three-inch-
wide magnetic tape and fixed-length blocks
such that the interblock gap equalled the
block length, When reading in one di-
rection, the interblock gap was the record-
ing area that was used when reading in
the reverse direction. The use of three-
inch-wide tapes and the existence of no
waste space in the interblock gaps com-
bined to permit the storage of very large
files of information on relatively few
tapes. By the end of 1957, when the first
Datamatic 1000 was delivered, IBM had
been delivering 705's for two years, and
the 1000's were too late and too high
priced for the market at that time. Sales
were so poor in 1957 and 1958 that the
computer was withdrawn from the market,
and there were strong rumors circulating
that Honeywell was about to leave the
computer field. Honeywell decided instead
that the new generation of transistorized
computers would provide a new opportunity
for a more successful entry into the com-
puter market and developed the Honeywell
800, which is discussed in the section on the
second generation.
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RCA

RCA, the Radio Corporation of Amer-
ica, has been active in the computer field
almost from its inception. The RCA Re-
search Laboratories in Princeton, New
Jersey, has been one of the centers of
research in computer memory systems
since the mid-forties. The design of the
Institute for Advanced Study computer,
which was started in 1946, called for the
use of RCA Selectron electrostatic storage
tubes, which were then under development.
The Selectron did not turn out to be quite
satisfactory; so the IAS computer switched
to Williams tubes, and research at RCA
turned toward the development of magnetic
core memories.

RCA was probably the first computer
manufacturer to build an operational co-
incident current, magnetic core memory,
the type of memory that has since become
standard throughout the industry [27].
RCA felt that this development gave them
an important competitive advantage,
which they set out to exploit in the Bizmac
[28], a very large data processing system
designed specifically for business use. The
magnetic core storage was new and ex-
pensive, and the Bizmac was therefore
designed to use a small magnetic core
memory backed up by a large magnetic
drum. Programs were stored on the drum
and executed from core; block transfers
of up to 32 instructions “surged” from
drum to core for execution.

The Bizmac was advertised as the first
and only truly variable-word-length com-
puter. Only significant information, no
filler information, had to be stored on
magnetic tape,

The Bizmac magnetic tape system de-
sign attempted to almost completely
eliminate tape mounting and dismounting.
A system would have 100, 200, or more
low cost tape transports, and a reel of
tape would more or less permanently
occupy its own transport.

In addition to general purpose com-
puters, a Bizmac system could have one
or more sorters, which were special purpose
computers with built-in programming for




tape sorts. All components of the system
were interconnected through a relay switch-
ing center, A telephone dialing scheme at
the Bizmac control center made it possible
for tapes to be switched between computers
and sorters, The resulting sorted files could
then be switched to output devices for
printing or punching. No tape handling was
involved; everything was remotely con-
trolled by a pair of mutually checking
operators,

A very large Buzmac system was in-
stalled at the Ordnance Tank Automotive
Command (OTAC) headquarters in De-
troit. Several smaller Bizmac systems
were built, one of which was installed on
a trial basis at Higbe's department store in
Cleveland.

The Brzmac ranks with the Raypac and
the DaramaTic 1000 as one of the “inter-
esting failures” that characterized the first
generation of large scale, data processing
systems. Perhaps the most important
reason for this was RCA’s inability to
recognize the tempo of development in
the computer industry. In 1952 and 1953
RCA engineers felt that they were ahead
of the rest of the industry, and the details
of the Bizmac project were carefully
guarded company secrets. By 1956 when
the first Brzmac was delivered and put into
operation it was already outmoded. As
soon as large magnetic core memories be-
came available on large scale computers,
a computer based on a small core memory
backed up by a drum was competitive only
with other drum computers.

Several other computing systems made
use of special purpose electronic sorters.
In almost every case, users came to the
conclusion that sorting could be handled
better on a general purpose computer. In
areas like sorting, special purpose equip-
ment is almost always too limited. The
actual applications require far more logical
ability than is built into a special purpose
device,

The idea of switching many low cost
tape transports seems to have been poorly
conceived. The trend has been toward
faster and more sophisticated, and there-
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fore more expensive, tape units on large
compufters.

The concept of a computing system
based on an automatic switching center
through which large numbers of periph-
eral devices can be switched to a number
of computing elements is sufficiently at-
tractive that other attempts have been
and will be made to produce a practical
realization. One such attempt, also com-
pletely unsuccessful, was made in 1958-
1961 by Ramo-Wooldridge in connection
with its 400 system [29], which was de-
signed around a large electronic switching
system. It is possible to see analogies to
many Bizmac features in a number of
the most recent ecomputing systems.

Magnetic Drum Computers

Magnetic drums and disks were among
the earliest devices considered for use in
digital computer storage systems. Eckert
[30], referring to a thesis written by
Crawford at MIT in 1942, states that “Out
of this thesis grew the magnetic drum and
magnetic disk memory system.” He fur-
ther states that “In 1944 the author (Eck-
ert) submitted to the Moore School of
Electrical Engineering at the University
of Pennsylvania a memorandum which
recommended the use of drums or disks for
the general storage of all data required
by a computer—not only the numbers
being processed, but also instructions....
This memorandum became the basis for
the design of the Epvac memory. The
Epvac design was subsequently switched
from magnetic disks and drums to mercury
tanks,....”

By 1948 or 1949 practical magnetic
drum storage systems had been developed
at Manchester University, at Harvard,
and by ERA (Engineering Research As-
sociates) in St. Paul, Minnesota. Magnetic
drum storage provided relatively slow
random access, and even the earliest mag-
netic drum computers made use of devices
such as recirculating tracks and minimum-
access-time coding to improve perform-
ance.

At Harvard University in 1949-1950
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the Mark III computer [31] was built
for the Naval Proving Ground at Dahl-
gren. Around the same time, ERA de-
signed its 1101 computer [32]. Both were
relatively large computers but, mainly be-
cause the magnetic drum was too slow to
be the main memory of a large scale
computer, neither was very successful.

Magnetic drums could provide large
amounts of medium speed storage, 5-25
millisecond access time, at a very low
price per bit compared with mercury de-
lay line or electrostatic or magnetic core
storage. Using the magnetic drum as the
main memory, it was possible to build
relatively low priced computers. While
these computers were not comparable in
speed and capacity with the very large,
very expensive computers being built, they
provided computational and data process-
ing capabilities that were not otherwise
available to those who could not justify
or afford the large systems.

Many companies entered the computer
field between 1950 and 1953 with new
magnetic drum computers. It was almost
too easy to design and build & prototype
computer. It was not quite as easy to de-
velop a production facility, a marketable
product, and adequate support.

On the West Coast a new company,
Computer Research Corporation, built a
very compact binary computer, the
Capac [34]. The Capbac and the later pro-
duction model, the CRC 102A, relied on
minimum-access-time coding to make up
for its 12,5 millisecond average access
time. Computer Research Corporation
merged with National Cash Register
Corporation (NCR), which marketed the
102A and introduced an expanded decimal
version, the 102D. Along with the 102D it
introduced a magnetic tape unit that did
not use tape reels, but allowed tape to
fall freely into the bottom of the unit.
Performance was marginal and only a few
102D systems were installed before the
system was withdrawn from the market.

On the East Coast Dr. Samuel Lubkin
started the Electronic Computer Corpora-
tion. Dr. Lubkin had worked with the
computer group at the University of
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Pennsylvania, and his company included a
number of engineers who had helped de-
velop Univac. By making a very low bid,
the newly formed company obtained a con-
tract to design and build a small com-
puter, the ELecox 100 [35], for the Bal-
listic Research Laboratories at Aberdeen.
Electronic Computer Corporation was later
absorbed by the Underwood Corporation
and went on to produce the Erecom 120
and 125. The 125 system included an in-
dependent file processor for off-line elec-
tronic sorting and other basic data process-
ing tasks. Underwood ran into equipment
problems and financial difficulties and even-
tually withdrew from the computer field in
1957.

Consolidated Engineering Corporation
of Pasadena, California, set up a computer
division that designed and built the CEC-
201 computer [36]. This was a slightly
larger, more powerful computer than the
Capac or ELecom systems, and, possibly
for this reason, it was more successful. A
“high speed” recirculating-loop memory
stored 80 words with an average random
access time of .85 milliseconds, one tenth
the 8.5 milliseconds average random sac-
cess time to the 4000-word main drum
memory. A 20-word block transfer could
move a segment of program or data into
high speed memory in one drum revolution
time (17 milliseconds).

The computer division of Consolidated
Engineering was spun off as the Electro-
Data Corporation, and the computer was
called the Datatron. Deliveries started in
1953. One of the early customers, Socony
Mobil 0il Company, insisted on punch
card input/output, and a card converter
was designed to permit the use of a rela-
tively fast card collator as input and an
IBM 407 tabulator as output.

A magnetic tape system was developed
with a search command that permitted the
tape system to search for a 20-word block
by block number while the computer
was engaged in other processing.

The Datatron was the first product-
line computer that featured a hardware
index register, By properly specifying the
sign digits, the index register could also be
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used as a relocation register during input
of programs.

The useful life of the Datatron system
was extended several years by the intro-
duction of floating-point hardware, by the
development of the Cardatron, which pro-
vided buffering and editing features for
card equipment, and the Datafile, which
provided relatively fast-access bulk stor-
age on strips of magnetic tape [33]. In
1956 the Burroughs Corporation absorbed
the ElectroData Corporation.

For a time the smaller companies had
the medium scale computer market to
themselves, but in 1953 IBM announced
its magnetic drum computer, the 650 [39].
The 650 had a number of advantages over
most of its competitors. Its drum rotated at
12,500 rpm, which was considerably faster
than the typical 3600 rpm drums used by
most other computers. The 1-+1 addressing
system, in which each instruction con-
tained the address of the next instruction
to be executed, was well suited to minimum
access coding. It was designed as a card
handling computer, with buffered card
equipment integrated into the system. On
the negative side, it had a relatively small
drum, only 2000 10-digit words of storage.
Initially, at least, it was a limited system
with cards as its only input and output.
Other systems, like the Datatron, offered
magnetic tape auxiliary storage and on-
line printers and typewriters.

IBM’s position in the punch card field
was a tremendous advantage for the 650;
for hundreds of business organizations it
seemed to be the natural next step. IBM
itself underestimated the importance of
this factor and planned to produce only
about fifty 650’s, to be sold mainly to
scientific users; instead, it produced and
sold over 1000.

The 650 was eventually expanded to
permit the use of tapes and on-line print-
ers. A disk storage unit, the Ramac, was
developed for use with another small com-
puter, the IBM 305 [38], and also as aux-
iliary storage for the 650. Late models of
the 650 could have a 4000-word drum plus
60 words of core storage, which made the
large 650 system a quite powerful, al-
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though rather expensive, machine. Vacuum
tube successors to the 650 were considered,
but they never reached the market. IBM’s
eventual successors to the 650 were the
transistorized computers: the 1620, in the
area of small scientific computers; the 1400
series, for use in small data processing in-
stallations; and the 7070 series, in the
medium-to-large class,

Remington Rand had two quite separate
magnetic drum machine developments. The
Univac File Computer was developed in St.
Paul; the early model, model 0, was a
plug-board controlled caleulator with aux-
iliary magneuc drum storage. The later
model 1 was a full scale, stored program
computer with large drums provided for
fast access file storage. The system could
have had an ofi-line tape sorter and could
have become quite large. But the model 1
equipment was late in delivery and in a
higher price class than most other mag-
netic drum computers; so it was not a very
successful produet.

The Remington Rand management did
not feel that the company could support
two magnetic drum computers in the field
at the same time. By 1955 the Univac
center in Philadelphia had built a very
high performance, magnetic drum com-
puter for the Air Force Cambridge Re-
search Center [40] which used magnetic
amplifiers as active elements and had only
15 vacuum tubes. Commercial versions
were designed and eventually became
known as the solid state 80 and 90, the
numbers referring to the use of 80-column
and 90-column cards, respectively. These
computers were withheld from the market
for several years while Remington Rand
tried to promote the File Computer into a
successful product. Under the name UCT,
they were marketed in Europe before re-
lease in the United States. The first solid
state computers were delivered in the
United States in 1958, after IBM had al-
ready installed many hundreds of 650’s,
Even so, over 500 solid state systems were
installed.

The solid state computers used a 16,500
rpm drum providing 1.7 milliseconds aver-
age access time to 4000 words. Recirculating
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tracks were used to obtain .425 millisec-
onds average access to an additional 1000
words, The 1+41-address instruction code
permitted minimum access time coding to
further reduce access delay.

The Remington Rand designers had used
magnetic amplifiers at a time when they
thought transistors were not yet practical.
The Uxivac III, announced successor to
Univac I and II, was also the successor
to the solid state line.

There were many other magnetic drum
computers. The two computers that
achieved the greatest success in the very
small computer class were the LGP 30
manufactured by Librascope Corporation,
and the Bendix G-15 computer [40] manu-
factured by the computer division of Ben-
dix Corporation. The LGP 30 was a very
basic computer with a very limited instruc-
tion code. The G-15 was much more
sophisticated, essentially a micropro-
grammed computer, and it became popular
only after software developments made it
unnecessary for its users to write their pro-
grams in machine code.

Burroughs

In 1948 Burroughs set up its research
division in Philadelphia with personnel
who had participated in most of the major
computer projects. Burroughs built its first
magnetic drum computer, a prototype of
the Ubkc, in 1950 and seemed on the way
to becoming a power in the computer field.

In spite of this auspicious start, by 1956
Burroughs had produced only one product-
line computer, the E101, which was on so
small a scale that it prompted Dr. Wor-
mersley, an English scientist who was
visiting the Burroughs Research Center at
Paoli, to make a comment about a moun-
tain that had labored to produce a mouse.

Burroughs was hampered very much by
its tradition as a producer of key-driven
machines in competition with punch
card systems. The E101 was about as far
as they could go with manual input. Paper
tape might have been adequate for small
scientific computers, but it was not ade-
quate for the commercial applications that
were of interest to Burroughs. Burroughs
management can hardly be blamed for
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being hesitant about producing computing
systems that would rely on a major com-
petitor, IBM, for all of its input and out-
put.

When Burroughs bought control of a
small company called Control Instrument
Corporation in 1951, it inherited a project
that was on the way to producing a very
high speed tabulating machine that would
read 900 cards a minute and print 900
lines a minute. It continued this develop-
ment and set up a product line of so-called
series G equipment consisting of high speed
card readers and printers. This equipment
was offered as peripheral equipment on
other computers, such as the IBM 705, but
after many difficulties it was finally with-
drawn.

With the series G equipment as input
and output, Burroughs was able to design
a large scale, data processing system, the
Beam 1V (Burroughs Electronic Account-
ing Machine No. IV). (Numbers I, II, and
III had been designed but had never
reached the status of products.) Before the
first BEaM computer was completed, Bur-
roughs decided to purchase ElectroData
Corporation, which had had some success
in marketing its magnetic drum systems.
The Beam was a much larger computer,
designed to be competitive with the ma-
chines in the same class as the 705, but
the almost completed Brax IV was
serapped in favor of a new medium sized
computer, the 220, to be designed by the
newly acquired ElectroData Division.

The 220 was the last of the vacuum tube
computers., The strategy was to come on
the market just ahead of the transistorized
computers. This strategy met with some
success, especially when IBM’s rumored
vacuum tube successor to the 650 did not
materialize.

SECOND GENERATION: TRANSISTORIZED
COMPUTERS

Transistors vs. Vacuum Tubes

Almost from the time it was invented in
1948 [41], the transistor was expected to
become the key to revolutionary advances
in computer technology.




A major factor in the step from the
Exiac to the Epvac and later stored pro-
gram computers was the development of
computer circuits that permitted the use of
large numbers of germanium diodes in
combination with relatively few vacuum
tubes: a typical computer might have 1000
tubes and 50,000 diodes. The tubes, the ac-
tive elements that determined the speed
and capability of the computer, were ex-
pensive since they consumed large amounts
of power and generated large amounts of
heat. The transistor would make it possible
to replace vacuum tubes by semiconductor
devices similar to the diodes, which would
be small and would produce very little
heat. This would make it possible to
think in terms of computers with the
number of active components orders of
magnitude greater than in the largest
vacuum tube computers. As an example,
the Stretch computer, a relatively early,
though very large, transistorized computer,
used over 150,000 transistors. The more
recent CDC 6600 contains over 500,000
transistors, and it is reasonable to expect
that computers with over 1,000,000 transis-
tors will be built in the next few years.

With almost any new component there is
a period of what appears to be stagnation,
a period in which the component seems to
be available and yet it is hardly being
used. This may be a period of engineering
development; it may be the period during
which problems of production in economic
quantities are being solved. Many promis-
ing ideas and components never emerge
from this period, as practical considera-
tions keep delaying their use. For a while
it looked as if the transistor might be de-
layed for a very long time because of con-
siderations of this kind. Reliable switching
speeds were relatively slow; it was diffi-
cult to produce transistors with uniform
characteristies; circuits had to be designed
with excessive latitude, or had to require
careful selection of transistors to insure
that a replacement transistor would per-
form in the same way as the one it was
replacing. Bell Telephone Laboratories
and others built experimental transistorized
computers; IBM announced the 608, a
transistorized calculating punch, but it
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was high priced and offered no advantage
over existing vacuum tube machines. The
earliest transistorized computers offered
commercially were medium speed, busi-
ness-oriented systems in which very high
switching speeds were not considered es-
sential.

A breakthrough in the use of transistors
for very high speed computing appeared
from a quite unexpected source with the
1954 development of the surface barrier
transistor by the Phileco Corporation. This
was the transistor used in the Lincoln
Laboratories TX-0 [42] computer and in
several other of the early high speed,
transistorized computers. It was the first of
a series of transistor developments that
produced transistors suitable for the
highest speed computers. There was no
longer much doubt that it was practical to
achieve and exceed the performance of
vacuum tube circuits with all of the ad-
vantages of the small, low power, solid
state components. Within four years of
the development of the surface barrier
transistor the vacuum tube was obsolete as
a computer component.

Business-Oriented Computers

As mentioned above, the earliest tran-
sistorized computers were medium speed,
business-oriented systems. National Cash
Register was one of the first major com-
panies to withdraw from the vacuum tube
computer market with the announced in-
tention of returning with a transistorized
model. Its 304 [43] was a joint effort, de-
signed by NCR and built by General
Electrie. It was the first all-transistorized
computer in its class, but it was quite slow
and of very limited capacity, and very
few were sold.

RCA also tried to reestablish itself in
the computer field with its transistorized
501 [44]. It too was quite slow, and much
of the success it achieved was due to its
having one of the very earliest CoBoL
compilers. The CopoL compiler was also
very slow, but for many users a slow
CogoL was better than no CoBoL.

IBM’s announced successor to the 650
and the 705 was the 7070 [45], which came
out a little bit later, but was more powerful
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than the competitive machines mentioned
above. The 705 series was supposed to die
with the 705 model 3, and customers were
expected to convert willingly to the word-
oriented 7070. Some of the customers, with
huge investments in 705 programs, were
not at all willing to convert, and IBM was
forced against its own technical judgment
to produce the 7080, a transistorized ex-
tension of the 705, a large, clumsy, un-
economical, expensive machine, which
was assured of success because it could run
705 programs.

The Honeywell 800 [46] created quite a
stir when it was announced. It was in the
medium price range, but the performance
it promised was beyond that of other com-
puters in its price class. I remember the
comment of a Philco executive to the effect
that “We sell them their transistors and
we know that they can't make a profit on
that machine at that price.” I am told that
the IBM reaction was similar. The 800 had
a very interesting hardware-assisted multi-
programming system [47] with eight sets of
sequencing and control registers time-
sharing the arithmetic and control circuity.
They also engaged in what was for that
time an unusually extensive software ef-
fort. Their Facr business compiler, al-
though not completely successful, did help
to sell a fair number of 800 systems.

Burroughs came out a bit later than the
others with its very interesting B 5000
[48] computer. The 5000 was very strongly
influenced by the ALcoL effort. It contains
hardware which makes its arithmetic reg-
isters behave as if they were at the top of
a pushdown stack. The hardware also as-
sists in the implementation of ArcoL fea-
tures like recursive subroutine calls and
dynamic storage allocation at run time.

The 5000 was late in delivery and dis-
appointingly slow when finally delivered in
1963. A more recent and faster version, the
5500, is now being delivered and has a
number of enthusiastic supporters.

The development of both transistors and
relatively low cost, magnetic core mem-
ories made it possible to build relatively
small computers that were quite powerful
compared with even the large vacuum

Computing Surveys, Vol. 1, No. 1, March 1069

tube computers. The IBM 1400 series and
1600 series, which came out in 1960, proved
that some models could be marketed by
the thousands, Other manufacturers found,
often to their surprise, that there was a
huge market for small computers. Many
hundreds of RCA 301's and CDC 160's
were sold. There were also the Burroughs
200 series, the Honeywell 400 series, the
GE 200 series, the NCR 300 series, and
others.

Philco

The development of the surface barrier
transistor launched Philco into the com-
puter industry. Under contract with a
Government security agency, they built a
small, high speed, transistorized computer,
the Transac S-1000, patterned after the
Univac 1103 series, and under contract with
the Navy they designed a larger computer
called the CXPQ. The CXPQ was a partial
prototype of the Transac S-2000. Philco ex-
ecutives felt that they were & year or more
ahead of most companies in the develop-
ment of big transistorized computers, and
by the end of 1957 they had decided
launch a major production and marketing
effort based on the large scale Transac
S-2000 [49], later known as the Philco 2000.

The 2000 is a high speed binary com-
puter which is in many ways a modern
successor to the old Institute for Ad-
vanced Study computer. Among other fea-
tures, the 2000 provided a tape system with
the capability for automatic switching of
all tapes to all channels—a capability
that was not available in competitive sys-
tems. The 2000 was expected to prove very
attractive as a replacement for the IBM
704 and the 709 systems that IBM had
just begun to deliver. Several of the early
orders were for such replacement at United
Aireraft Corporation, and at the GE-
KAPL and Westinghouse-Bettis AEC-
Naval Reactor Board installations.

Although Philco had a head start, it
lacked sufficient momentum. By the stand-
ards of the computer industry the Philco
computer effort was small and poorly
financed, and Philco was not ready to un-
dertake the expansion that would have




been necessary for a large penetration of
the computer market. Before the first com-
plete 2000 system had been delivered in
January 1960, the IBM 7090 was in pro-
duction with a 2.18-microsecond memory,
as compared with the 10-microsecond
memory of the 2000, and with faster
arithmetic speeds. The first complete 2000
delivered was a model 211, which had al-
ready changed from the surface barrier
transistor of the original model 210 to the
faster MADT transistors. Also, a commit-
ment had been made to replace the mem-
ory by a 2-microsecond memory under de-
velopment. The 2-microsecond memory
called for an even faster main frame, and
the model 212 of the Phileco 2000 series
with look-ahead and very fast arithmetic
was developed in an effort to bolster
Philco’s position in the industry. The model
212, delivered early in 1963, may very
well have been the most powerful compu-
ter then being delivered, comparing fav-
orably with the CDC 3600 and the IBM
7094 model II. In order to support a sys-
tem with this kind of computing capacity,
more advanced tape system and other
peripheral devices were necessary.

By this time the Philco Corporation,
whose financial condition had been poor
for a number of years, was merged into
the Ford Motor Company. Although Ford
certainly had the necessary resources, it
decided against a large investment in the
computer industry. There was a final flurry
of activity and the announcement of a new
model 213 at the Fall Joint Computer Con-
ference in 1964, but as of this writing the
Philco computer effort has for all practical
purposes ceased to exist.

cpC

CDC'’s story is one of the many Cinde-
rella stories in the computer industry. A
group of Univac employees, including
some of the original ERA people, broke
away and formed Control Data Corpora-
tion in 1957. They had worked on the de-
sign of military transistorized computers
while with Univac and they had a compu-
ter designed and ready for marketing, as
well as their first order, from the US Naval
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Postgraduate School in Monterey, in al-
most no time at all. Their first 1604 was de-
livered in early 1960. Their computer was
a basic 48-bit binary computer, not as
powerful as the 7090 or 2000, but much
lower priced. Initially they provided no
software support. They sold to universities
at a discount and were low bidder on a
number of government contracts.

The company thrived. Its 3600 [50],
which it started to deliver in 1963, was
a much faster, much improved version of
the 1604. It made CDC a major factor in
the large scale computer market. In the
past few years it has grown at a tre-
mendous rate, and its products cover al-
most the whole range: from very small
computers and peripheral devices to the
super computers in the 6000 series.

IBM 7090 Series

Early in 1958 the Ballistic Missile
Early Warning System (BMEWS) project
requested bids from computer manu-
facturers to supply a number of very
large, fast computers for data analysis and
general computation. They made it clear
that they would not consider vacuum tube
computers, since several manufacturers had
already announced transistorized compu-
ters that would be able to handle the job.
As is the case in many such procure-
ments, the time allowed for delivery was
quite short and penalties for late de-
livery would be high. IBM seemed to be
out of the running since its large transis-
torized computer, the Stretch, was far too
expensive and delivery was still several
years away. IBM won the contract by of-
fering to deliver the 709, a vacuum tube
computer, almost immediately to permit
design and checkout of programs. It then
undertook to deliver, in a little over a
year, a completely transistorized, logically
compatible computer, the 709TX. The 709
was a synchronous computer in which the
time for each instruction was defined as an
integral number of memory cycles. The
709TX was to be five times as fast as the
709; each instruction would take the same
number of memory cycles, but each mem-
ory cycle would be only 2.4 microseconds,
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compared with 12 on the 709. A 2-micro-
second memory was under development for
the Stretch project, and the Stretch word
of 64 information bits and 8 check bits was
conveniently adapted to handle pairs of 36-
bit 709TX words.

For a short time IBM held back from
offering the TX computer to other custo-
mers, It had only recently started de-
livering the 709 system and it was rea-
sonable to expect that the new system
would completely eliminate 709 sales, since
it was logically compatible, very much
more powerful, and not very much more
expensive, IBM was aware that the 709
had been very poorly timed and would
have to be written off. Transistorized com-
puters like the Transac S-2000 and the
CDC 1604 would have made the 709 obso-
lete very soon anyway, although perhaps
not quite as completely and dramatically
as their own 709TX did. The new com-
puter, now called the 7090, was officially
introduced and met with tremendous ac-
ceptance. Before the first delivery was
made, the speed was increased by cutting
the memory cycle to 2.18 microseconds and
decreasing the number of memory cyecles
needed for multiplication and several other
instructions.

The first two 7090’'s were delivered to
BMEWS right on schedule in November
1959. IBM had not quite finished the im-
possible task of getting the computers de-
signed and built that rapidly, but it was
close, and engineers in numbers variously
estimated as between 20 and 200 went along
to Greenland with the computers to finish
them and get them to work. Commercial de-
livery of 7090’s started soon after, and there
was much grumbling in SuagE, the most in-
fluential IBM user’s organization, about
how poorly the computers were performing.
Competitors were temporarily heartened by
rumors that IBM had overreached itself
and could not get the 7090 to run reliably,
but the situation turned out to be quite tem-
porary. Bugs were removed and necessary
engineering changes were made. An air-
cooled memory was designed to replace the
earlier oil-cooled memory system. The 7090
became an extremely reliable computer and
a tremendously successful one. Hundreds
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of 7090 systems were sold; a typical 7090
system was valued at over $3,000,000 at
delivery.

Most 7090’s were eventually converted
into the slightly faster 7094, which has
built-in double-precision operations and
four additional index registers. The 7094
model 2 provided even faster arithmetic
and a faster, interleaved memory.

In 1962-1963 IBM introduced the very
popular 7040 and 7044 computers. These
were very similar to the 7090 series but
provided somewhat less in performance at
a considerably lower price. A combination
of a 7094 with a 7040 or 7044, with a special
memory-to-memory channel, was marketed
as the Direct-Coupled System. The smaller
computer acted as an input/output proc-
essor and supervisor, limiting the 7094 to
the actual execution of jobs staged and
buffered through the 7040.

Two other IBM second generation com-
puter efforts are mentioned very briefly.
The IBM Military Computer was a very
large computer designed and built in 1958

command and control applications. Durin

1962 for the Strategic Air Command’sl

the first generation, IBM had supplied
many computers, similar in many ways to
the 704 and 705, for use by the SAGE air
defense system. They hoped that the pow-
erful transistorized Military Computer (re-
christened the ANFSQ-32) would be used
for replacements. It was not so used and
only a few were built. One of these was
installed at the headquarters of the System
Development Corporation in Santa Monica
and years later became quite well known as
the Q-32, the computer on which SDC’s
large time-sharing system was developed.

In 1960-1961 there were rumors of a
completely new large scale series of com-
puters, the IBM 8000 series. At least one
prototype was built but IBM decided, in
the spring of 1961, to abandon the 8000
series in favor of a new system design proj-
ect using & new microcomponent technol-
ogy. The resulting System/360 belongs to
the “third generation.”

Univac
In the business data processing area,
Univac introduced the Univac III in the
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early 1960's. This was a quite sophisticated
computer requiring elaborate software sup-
port. It never became very popular, prob-
ably because it was too expensive for the
middle-priced field, in which it was de-
signed to compete.

The M460 [51], a military computer
built by Univae in St. Paul, was one of
the earliest large scale transistorized com-
puters, but it was Control Data rather than
Univac that produced the successful com-
mercial computers that continued that line
of development.

Univac’s own transistorized successor to
the 1103 series was the 1107, introduced
much later than competitive scientific
computers. The first delivery was made at
the end of 1962. The 1107 was advertised as
the Univac thin film computer, since it used
128 registers of magnetic thin film storage
as an addressable control memory along
with more conventional magnetic core and
magnetic drum memory.

The 1107 appeared on the market too
late to be a major factor among second gen-
eration scientific computers. Its major
importance was to serve as a model for
the very successful third generation 1108,
a compatible successor to the 1107 which
can use 1107 software and can run 1107
programs. This, coupled with IBM’s failure
to produce an adequate compatible succes-
sor to the 7090 series, finally gave Univac
the opportunity, in 1967-1968, to become
a leader in the large scale scientific com-
puter field.

SUPER COMPUTERS

NORC

At alm