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 I - The Interdisciplinary Environment : Postwar Study of Information Science and 

Cybernetics

In the early post WWII period there was a vibrant intellectual environment 

among scientists in a number of diverse fields. Previous to and during WWII

scientists in fields as diverse as anthropology, psychology, engineering, 

applied mathematics and biology developed a common interest in the study

of self organizing systems, both living and machine systems. There is evidence 

that this research had developed in countries like the U.S., Germany, France and

Great Britain. (I suspect there may be related developments in other countries as 

well but haven't done the research to trace this.) By the 1940s and early 1950s, 

there were interdisciplinary gatherings of scientists in Great Britain, France

and the U.S.

Describing this environment, Alan Newell, in an interview, explains:

  "The field of computer science did not exist in the fifties....Before

  that computers were viewed as engineering devices, put together by  

  engineers who made calculators, where the programming was done  by

  mathematicians who wanted to put in mathematical algorithms.

  “Consequently, there was not really an intellectual discipline

  of programming. On the other hand, there clearly was the ferment

  in computer science in cybernetics. The postwar world was clearly in

  intellectual ferment. I would almost use the word ‘chaos’, but not

  in the sense that it was in trouble; just bubbling over. As the

  number of scientists was small, lots of things that are regarded today

  almost as separate fields were thrown together.

  “(....)The cybernetic ideas were very well known at that period.

  They involved strong interdisciplinary work, because cybernetics

  was not a separate discipline. It was all built around the notion

  that the electrical engineers understood the most about feedback.

  You have to remember that the whole field of feedback mechanisms

  had come into being during the war. After the war, it opened up:

  ideas on feedback circuits were dumped into the open intellectual

  world.”

These cybernetic ideas were particularly appealing to some psychologists

who were interested in the brain and nervous system. They saw a chance to 

learn from the computer concepts that could potentially help in their research

on living systems. Specifically,  Newell elaborates:

  “(....)In psychology, there was this tremendous hiatus during the

  last four or five years of the war, where everyone went off and

  prostituted for war. A feature of a world war is that everybody

  in the society attends to the war. All the scientists leave the

  universities and do all kinds of things throughout the military

  command. The military becomes a different place, because the

  military is in fact the civilian population. Almost all the --

  strongly behavioristic -- psychologists went off and worked

  in the military in terms of training, operations research,

  engineering, psychology, for example, worrying about the

  instrument panels. All this does not change the discipline as

  long as it is all in the service of the war.”

  Then he provides an account of the important scientific developments

  that grew from the collaborative experience of scientists from these

  different fields. He writes:

  "After the war, however, the scientists come back, and of course

  they are very different people now, having done different things.

  So you get this immense turbulence, this mixing effect that

  changes science. People in operational mathematics, cybernetics,

  computing, and information theory all talk to each other at the

  same time....First came the war, then came this turbulence, and then

  big things begin to happen."

                           from Speaking Minds, edited by Peter

                           Baumgartner and Sabine Payr Princeton

                           University Press, Princeton, NJ, 1995,

                           p.145-147.

II - The Scientific Circles and the Science of Information and

Communication and Control Theory

In my research about the birth and development of the Internet, I am interested  in understanding 

what scientific theory or conceptual foundations, if any, helped to provide the compass or scientific

support for Internet research. In 1957 ARPA was born in the U.S. Department of Defense (DOD) in response to the challenge the launch of Sputnik by the former Soviet Union presented to the US. ARPA's   mission was to prevent the US from again falling behind other countries in technological development. In 1962, what was to become the Information Processing Techniques Office (IPTO) was created at ARPA to support research in computing.  This office was able to provide the needed leadership and vision for the development of the Internet. I want to investigate what appears to be an important link between the interdisciplinary scientific collaboration of those studying self organizing systems, both living and machine systems, and communication and information theory in the postWWII period, and the creation and

development of the IPTO and the Internet. I am also interested in the conceptual foundation

of IPTO. Former participants in IPTO have called the way the institutional form was organized,

a “self organizing system” but they don’t elaborate about what they mean.(1)

I propose that there is indeed a link and I want to explore the nature of this link and determine how helpful it may be in both the understanding these past developments and also in setting some foundation for the future development of the Internet. One researcher, Jerome Segal proposes that one cannot understand the history of the development of the Internet without a familiarity with information theory. (2) I suspect that

it is also important to have a familiarity with communication theory and the theory of control systems.

I am particularly interested in the nature of the human-computer relationship that was identified as am important problem by both Norbert Wiener and J.C.R. Licklider and the discussion on how to

explore and study this problem. I am concerned with the particular aspect of this problem that relates to the need for interactivity and communication between human and machine entities in a human-computer system.  Also I am interested in understanding how there was exploration in the nature of the interaction of the human and computer to encourage computer facilitated human-human collaboration.

These were aspects of Licklider's vision which guided both the birth and development of the Internet, and in addition, the constructive role of the IPTO in providing support and leadership for the birth of the Internet, and other important computer communications technology.

III - Previous Study of this Question

This past November, I was invited to give a talk in Berlin at a conference reviewing the experience of researchers who had explored cybernetics in the German Democratic Republic (GDR) in the post WWII period. The keynotes, however, were given by people from different backgrounds. I was invited to give the first keynote "Creating the Vision for the Internet-From the Wiener Circles to ARPA's IPTO" and a Russian researcher was invited to give the second keynote. Alexej Nokolajewicz presented a talk on "Semiotics and Artificial Intelligence in the History of Russian Cybernetics". (3)

At this conference I learned that there was continuing interest among researchers in Germany in the research done in cybernetics and in exploring whether this continues to be a relevant field of study. One of

the talks at the conference directly raised this question "Ist Kybernetik nur noch Nostalgie?" This was a talk by Horst Voelz.

Research exploring the link between the Internet and the cybernetic circles of the 1940s and 1950s is a relatively new research area. This is because it is only in the last few years that there has been research and historical documentation of the birth and development of the Internet. I first wrote on this subject in 1994 in a paper that has now become a chapter in the book Netizens: On the History and Impact of Usenet

and the Internet by Michael Hauben and Ronda Hauben, published in 1997 by the IEEE Computer Society and online since 1994. The title of this chapter is "Cybernetics, Time-sharing, Human-Computer Symbiosis and On-Line Communities: Creating a Supercommunity of On-Line Communities." This is chapter 6 of Netizens and is online.(4)

Howard Rheingold had written an earlier book (which was out of print by the mid 1990's and so not well known by then. I did not know of his book until after I had done my research and written chapter 6 of Netizens.) This book is titled Tools for Thought. It has been republished by M.I.T. Press in 2000

In other research I did 2 years ago, I began  to explore this connection. One paper is "The Information Processing Techniques Office and the Birth of the Internet: A Study in Governance".(5)

A draft proposal for related research was presented to the NSF and is online.

( http://www.columbia.edu/~rh120/other/nsfprop.txt )

This proposal received an interesting review from one of the anonymous

reviewers( http://www.columbia.edu/~rh120/other/nsfreview.txt )

Following is the review:

    Anonymous NSF Review

    Title: Interactivity Matters : Developing a Model and

    Prototype Indicator for the Human-Computer Mixed System

    the Internet.

    "What is the intellectual merit of the proposed activity?"

    "It would intellectually very interesting to review and probe

    the ideas of Norbert Wiener and JCR Licklider in light of

    all that has happened in the several decades since they

    did their major thinking. Wiener was a central figure in

    laying out the promise of technology, especially technology

    that learned from past behavior. He thought deeply about the

    dangers that machines posed, and about the human weaknesses

    in the use of machines that should set red flags for society.

    Licklider, by contrast, emphasized the positive potential

    for human-computer symbiosis in very sweeping terms. He

    became an enthusiastic, ebullient grandfather of the

    ARPANET/Internet, inspiring a generation of engineers

    and programmers vital to its success. Bringing the ideas

    of these two great men back to life today would be a very

    worthwhile undertaking."

    "What are the broader impacts of the proposed activity?"

    "The Internet is entering a new stage in development, where

    the growing problems and misdirections in its use will be

    addressed. Referring back to the ideas of Wiener and Licklider

    could be part of the general critique that is required. It

    would be a very appropriate and timely way to light a beacon

    for this next crucial step."

Unfortunately the proposal wasn't funded and the research wasn’t continued until this term. In 

preparing for my talk for Berlin and for a research project this semester (Fall 2002), I began 

to recognize the important implications of research establishing this link. I found two substantial

theses done recently by European students about cybernetics. One student in France, documented various

aspects of the cybernetic and information studies scientific development, and another by a British 

graduate student documented the British cybernetic movement. The latter thesis describes the role 

played by NPL (National Physical Laboratory) with early cybernetic developments. The NPL

later played an important role in the development of first packet switching and the ARPANET and then supported British research toward developing TCP/IP and the Internet.

In the thesis by the French researcher, Jerome Segal, he proposes that it is particularly important to have some background in information theory to be able to understand the development of computer networks . Without such background, he maintains, it is not possible to study and understand the development of these networks. He also proposes that there is much data in this area of research to be studied, but that it hasn’t been explored by researchers yet.(6) 

He writes (this is a rough translation of three paragraphs in part 8c of his thesis):

    "If in the process of our study of the scientific concept of

    information we find ourselves interested in certain aspects

    in the domain of telecommunications or of information processing,

    it comes naturally at first that the history of information

    networks is relevant to these two domains and are for this

    reason often neglected in the history of telecommunications or

    of information.

    Even more, since in the course of the 1960s the computer has become

    the tool of communication, the inability to avoid the task does

    nothing but make it even more delicate to undertake, and then one

    is faced with an extraordinary mass of data. This data is still for the most part

    unexamined.

    It is thus necessary to claim with some thoroughness that the principle

    question for the history of data processing networks is the role

    of information theory in this development. This leads us to

    indicate the principle bibliographic sources which would make it

    possible to look further into this research from a more general

    point of view."

There are some web sites that explore this link, but toward understanding artificial intelligence, 

rather than toward exploring the impact of the post world war II circles on the development of the Internet. See for example the web site about Pink Floyd and Norbert Wiener, (7) The most important link between the creation of IPTO and the Internet and the cybernetic circles, however, is J.C.R. Licklider and several papers he wrote. Licklider became attracted to Wiener's cybernetic circles after WWII and attended them and other events in the cybernetic community in Cambridge, MA. In an Interview in response to a question about how he became interested in the development of the digital computer, Licklider responds(8):.

  "Well, there was tremendous intellectual ferment in Cambridge after World War II. 

  Norbert Wiener ran a weekly circle of 40 to 50 people who got together. They would

  gather together and talk for a couple of hours. I was a faithful adherent to that....Then

  there was a faculty group at MIT that got together and talked about cybernetics and stuff 

  like that. I was always hanging onto that."

Licklider is describing a series of meetings Wiener set up near MIT after WWII. Licklider describes how he had help from Walter Rosenblith, a physiologist, in understanding Wiener's work.  Robert Fano was also

an active contributor to the Wiener circles. Fano describes the impact of the Wiener seminars on Licklider. He writes (9):

  "Lick became an active member of that (the cybernetics community)

  the Cambridge research community centering on Wiener's notion of

  cybernetics, as control and communication in the animal and the

  machine, and an assiduous participant in the weekly gatherings led

  by Wiener. He learned the models and analytic tools of the new

  statistical communication theory propounded by Wiener which soon

  began to pay dividends in his research on hearing."

In the 1940s, the Josiah Macy Jr. Foundation agreed to sponsor a set of conferences about the nature of "communication and control" in animals and machines and about information theory. This foundation supported interdisciplinary scientific exchanges.

These conferences played an important role in the development and spread of this new science. At the Macy conferences, the atmosphere was to be kept informal.  The meetings usually took place over a two day period and only two or three speakers would be planned each day, to keep time available for discussion and communication among the participants. The participants were encouraged to challenge

each other.

Licklider was invited to present some of his research at the 8th Macy conference on cybernetics in 1950. The paper he presented was titled "The manner in which and extent to which speech can be distorted and remain intelligible."

A stenotype transcription was kept for the last 5 Macy Foundation conferences, starting in 1949. These were then transcribed and edited by Heinz von Foerster. Then these notes were published by the Josiah Macy Jr. Foundation under the title "Cybernetics -- circular, causal and feedback mechanisms and biological and social systems".

It wasn't easy to make a publication out of the transcribed notes as the discussion had interruptions and could be difficult to follow. The importance of the publications of the conferences is explained by Frank Freeman-Smith. He writes:

  "By preserving the informality of our conferences in the published

  transactions, we hope to portray more accurately what goes on in the

  minds of scientists and of the interdisciplinary group explaining

  this phenomena."

The Macy Foundation conferences on Cybernetics appear to have provided a model for Licklider. In 1954 a similar conference was arranged under the sponsorship of the US National Science Foundation (NSF).

The title of this conference was "Problems in Human Communication and Control". It was held on June 15-17 1954. It was organized by Licklider and several other psychologists including F. C. Frick, G. A. Miller, W. R. Garner, and E. B. Neuman. 

A tape was made of the conference and Licklider edited the notes from the tape.  The notes were subsequently published in a bound volume as the paraphrased transcription of the conference, much like

the volumes published of the Macy Conferences on Cybernetics. Among the participants whose contributions to the discussion were included were Norbert Wiener, Walter Rosenblith, G.G. Farley,

Robert Fano, and Oliver Selfridge.

Both the discussion in the Macy Conferences on Cybernetics and the NSF Conference that Licklider chaired in 1954 are important to study. My preliminary thesis is that these conferences provide a conceptual or scientific foundation for the questions that would later be explored at IPTO. And the discussion at these conferences helped to set a basis for the study of the human computer relationship which Wiener and Licklider recognized as critical both for the development of the brain and nervous system, and of computer technology, and for the development of automation and of society.

Licklider was also a participant in the London information science symposiums held in the early 1950s in Great Britain. In 1961, there was a conference at MIT on computers which is described in Netizens, and this conference helped to set a foundation for the work that would be done at IPTO from 1962 to1986 when it was ended. The proceedings of the conference are contained in the book edited by Martin Greenberger, “The Future of the Computer”, MIT,  Cambridge, MA, 1962.

In 1961, the director of ARPA, Jack Ruina, invited Licklider to join ARPA and to set up an office for research in computer development and an office for research in behavioral science. The office Licklider

set up for computer research came to be called the Information Processing Techniques Office (IPTO). Ruina explains that Licklider was invited to head these offices because of the important collaborative community he was part of.

The research I am proposing will be to study the writing and experience of the collaborative community Licklider was part of . I want to study its nature and explore if these experiences helped to set the basis for Licklider's work at IPTO and for his writings. Licklider wrote several important articles that helped to create and then to disseminate a vision that helped to give birth to and then develop the Internet.

One of these articles is "Man-Computer Symbiosis" published in March 1960.

Another article he wrote with Wesley Clark “On-line Man Computer Communication”

An article that particularly helped to spread the vision for the Internet is the article "The Computer as a Communication Device", an article written with Robert Taylor.

Another paper Licklider wrote that is helpful toward establishing this vision, is "The Intergalactic Network” ( Memo to Members and Affiliates of the Intergalactic Computer Network) http://olografix/gub1/estate/1.br1/memo.html

I also want to explore some of the articles that Licklider refers to in his Symbiosis paper (10). 

I want to propose that it is clear that there is a link between the cybernetic circles of the 1940s and 1950s and Licklider's creation of the IPTO and the vision for the Internet's development. This link also seems

to be connected to the understanding  nature of communication and how the human and the computer can communicate. By studying how those at the Macy Conferences explore the nature of human and of machine communication, it may be possible Licklider’s ability to provide a  link between the cybernetic discussion groups and  the development of the Internet.

In an article he wrote for Scientific American in the late 1980s, Robert Kahn explains that it is as important to explore how it is possible for computers to communicate as it is to explore how they can think.  Like Licklider, Kahn treats the conceptual nature of communication as worthy of study.  Kahn became a director of IPTO in the late 1970s and managed IPTO till it was ended in 1986. From his position at IPTO, he was able to  play a critical leadership role in the development of the Internet. His PhD thesis at Princeton was in applied mathematics studying aspects of Information Theory. Developing more of a foundation in the science of Information Theory should also prove  helpful in determining how such a foundation was helpful to the leadership Robert Kahn provided for developing the

Internet.

Research in the experience and literature of the postWWII cybernetic circles will help me to understand the nature of this heritage and of Licklider's ability to be a gateway between this theory and science and the development of the Internet.

Also there is an interesting countertrend to the positive vision of Licklider. This appears in works like that of Paul Edwards and also by his teacher Donna Haraway. They write about the cyborg tradition. If I have the time, I plan to briefly examine this work to try to determine if it is a critique of the emphasis toward artificial intelligence research that usually accompanies the study of cybernetics and its applications today. I would be interested in  contrasting the positive vision of a netizen which grows out of  Licklider’s concept of the Internet as a means of communication to be made available to all, with the negative notion of a cyborg.

V- Main Reading Proposed

I am proposing a one term research project to do this study. For this research I propose that I will mainly study. I will write a paper on the study. The readings are listed in order of priority

1) The 5 Macy Conference on Cybernetic Proceedings.

Heinz von Foerster, Cybernetics : Circular Causal and Feedback Mechanisms

in Biological and Social Systems, Transactions of the Sixth Conference,

March 24-25, 1949, New York, N.Y.  1950.

Heinz von Foerster, Cybernetics : Circular Causal and Feedback Mechanisms

in Biological and Social Systems, Transactions of the Seventh Conference,

March 23-24, 1950, New York, N.Y.  1951.

Heinz von Foerster, Cybernetics : Circular Causal and Feedback Mechanisms

in Biological and Social Systems, Transactions of the Eighth Conference,

March 15-16, 1951, New York, N.Y.  1952.

Heinz von Foerster, Cybernetics : Circular Causal and Feedback Mechanisms

in Biological and Social Systems, Transactions of the Ninth Conference,

March 20-21, 1952, New York, N.Y.  1953.

Heinz von Foerster, Cybernetics : Circular Causal and Feedback Mechanisms

in Biological and Social Systems, Transactions of the Tenth Conference,

April 22, 23 and 24, 1953, New York, N.Y.  1955.

2) The 3 Early London Symposiums in the early 1950s.

Willis Jackson, editor, Communication Theory: Papers read at a Symposium

on 'Application of Communication Theory' held at the Institute for

Scientific Publications. 1953

Willis Jackson, editor, Proceedings of a Symposium on Information Theory
Royal Society. London.  Ministry of Supply, 1950.

Colin Cherry, ed, Information Technology : The Third London Symposium,

Papers read at a Symposium on 'Information Theory' held at the Royal

Institution, London, September 12th to 16th 1955. London. Butterworth's

Scientific Publications, 1956.

3) Related work by Colin Cherry 

Colin Cherry, On Human Communication, The M.I.T. Press, Cambridge, MA,

2nd edition, 1966.

A History of the Theory of Information by E. Colin Cherry

4) J.C.R. Licklider, "Problems in Human Communication and Control". June 15-17 1954, M.I.T., Cambridge, MA, 1954.

5) Four significant articles that Licklider wrote on his own, or

in collaboration with others:

A) J.C.R. Licklider, "Man-Computer Symbiosis", IRE Transactions on Human

Factors in Electronic.  March 1960. pp 4-11.

B) J.C.R. Licklider and Robert Taylor, "The Computer As a Communications

Device", 1968.

C) Online Man Computer Communications written by Licklider and  Wesley Clark.

D) The Memo to the Intergalactic Network - written by Licklider

6) Work of Norbert Wiener's particularly related to these questions:

A) Norbert Wiener, Invention, M.I.T., Cambridge, MA, 1993 (written in June 1954)

(which is referrred to by Wiener in the 1954 NSF Conference chaired by Licklider)

B)Norbert Wiener, God and Golem, M.I.T. Press,  1964.

C) Norbert Wiener, The Human Use of Human Beings: Cybernetics and Society,

Boston, Houghton Mifflin, 1950.

7) Other important seminal works in cybernetics including

A) Arturo Rosenblueth, Norbert Wiener, Julian Bigelow. “Behavior,

Purpose and Teleology”. Philosophy of Science(10) 1943 pp 18-24.

B) WR Ashby. “Adaptiveness and Equilibrium”. Jnl. Mental Sci. 1940.

pp.478-483.

9) Some of the papers Licklider refers to in his "Man-Computer Symbiosis"

paper(see notes)

8) Also there are a few interviews done of IPTO people by the Charles

Babbage Institute, including one of Licklider, which I want to review.

IV Secondary Sources Proposed:

Among the Secondary Literature I want to be able to explore are:

1) Paul N. Edwards, The Closed World: Computers and the Politics of

Discourse in Cold War America. Cambridge, MIT Press, 1996.

2) Jerome Segal. "Theorie de l'information : sciences, techniques et sociiti

de la seconde guerre mondiale a l'aube du XXIe siecle." 1998

http://www.mpiwg-berlin.mpg.de/staff/segal/thesis/thesehtm/home.htm

3) Steven Joshua Heims, Constructing a Social Science for Postwar American:

The Cybernetics Group, 1946-1953, Cambridge, MIT Press, 1991.

4) the paper by Frank Dittman

"Herman Schmidt" (this is on the early German cybernetic work)

5) David John Clark, "Enclosing the Field: From 'Mechanisation of

Thought Processes to 'Autonomics'" University of Warwick,

Department of Computer Science, September 2002.

6) M. Mitchell Waldrop. The Dream Machine, Viking Penguine, NY, 2001.

A biography of Licklider 

7) Howard Rheingold, Tools for Thought, MIT Press, Cambridge, MA,

April 2000.

8) I also will include early published work on this topic byMichael Hauben and my own work:

chapter 5, 6  and 7 of Netizens
Michael Hauben, "The Vision of Interactive Computing", in Hauben and

Hauben, 1997.

Ronda Hauben, “Cybernetics, Time-sharing, Human-Computer Symbiosis

and On-line Communities: Creating a Supercommunity of On-Line Communities”

in Hauben and Hauben, 1997.

Michael Hauben, "Behind the Net: The Untold Story of the ARPANET and

Computer Science," in Hauben and Hauben, 1997.

9) David A. Mindell, Opening Black's Box: Rethinking Feedback's Myth

of Origin, Society of the History of Technology, 2000. and

David A. Mindell, Between Human and Machine: feedback, control and 

computing before cybernetics, John Hopkins Press, 2002.

10)AL Norberg, JE O'Neill, Transforming Computer Technology: Information

Processing for the Pentagon 1962-1986. John Hopkins 1996.

11) I may also want to look at some of Donna Haraway's work on cyborgs

Other sources to explore:

1) A Bibliography of Licklider's papers to determine what is relevant.

2) A Bibliography of Robert Kahn's papers and his PhD thesis.

He provided much of the conceptual foundation for the development

of first the ARPANET and then the Internet

Footnotes

(1) National Academy of Science,  Funding a Revolution : Government Support for Computing Research, National Academy Press, Washington, 1999

(2) Jerome Segal. "Theorie de l'information : sciences, techniques et sociiti

de la seconde guerre mondiale a l'aube du XXIe siecle." 1998

http://www.mpiwg-berlin.mpg.de/staff/segal/thesis/thesehtm/home.htm

(3)  The conference was "Kybernetik und Interdisziplinaritat in den Wissenschaften:

Georg Klaus zum 90. Geburtstag

Gemeinsames Kolloquium der Leibniz - Sozietat und der Deutschen Gesellschaft fur Kybernetik

am Freitag, 29. November 2002 und am Sonnabend, 30. November

(4) Hauben and Hauben, http://www.columbia.edu/~rh120/ch106.x06
(5) I still have some work to do to finish this paper.  This draft is now online at http://www.columbia.edu/rh120/other/misc/lick101.doc/

(6) Si à travers notre étude sur le rôle de la notion scientifique d’information nous nous sommes intéressé à quelques aspects du domaine des télécommunications ou de  l’informatique, il convient naturellement d’aborder l’histoire des réseaux informatiques qui relèvent de ces deux domaines et sont pour cette raison souvent négligés dans  l’historiographie concernant les télécommunications ou l’informatique.fn 4 De plus, puisque c’est au cours des années 60 que l’ordinateur devient outil de communication à  part entière, l’absence de tout recul nécessaire ne fait que rendre la tâche plus délicate, face à la masse extraordinaire de données disponibles, encore souvent inexploitées.fn 5 

 Il ne peut donc être question ici de prétendre à quelque exhaustivité que ce soit dans l’histoire des réseaux informatiques et, nous tenant à la question principale qui motive notre travail, le rôle de la théorie de l’information dans ce développement, nous tâcherons d’indiquer les principales sources bibliographiques qui permettraient  d’approfondir ces recherches dans une perspective plus générale.fn 6

4. Dans l’histoire de l’informatique, l’accent est souvent mis sur l’histoire des composants de l’ordinateur, sur son architecture ou sur les enjeux économiques et militaires qui déterminent son évolution. Dans le domaine des communications, l’histoire des techniques a facilement tendance à se focaliser sur les performances en termes de débits et autres données quantitatives (nombres de connexions, capacités etc.), sur les besoins auxquels répondent les innovations mais rarement - pour la période qui nous intéresse ici - sur l’émergence d’une ‘culture commune’ entre les informaticiens et les ingénieurs en télécommunications. 

5. Des projets de grande envergure comme celui mené au Charles Babbage Institute avec la constitution

d’archives orales (plus de 300 entretiens transcrits, cf. http://www.cbi.umn.edu/) témoignent de la création d’un fonds que viendra compléter l’ouverture de différentes archives administratives après les délais habituels. 

6. En dehors des sources déjà indiquées pour l’histoire de l’informatique, signalons dès à présent deux livres (Hauben & Hauben [1996] et Rheingold [1985], ce dernier relevant davantage

de la vulgarisation) ainsi qu’une publication très synthétique : Hellige [1994] : “ From Sage via Arpanet to Ethernet : Stages in Computers Communications Concepts between 1950 &

1980” . De la floraison d’écrits destinés au grand public sur l’histoire de l’Internet, on retiendra par exemple Guedon [1996]. 

Jérôme SEGAL , Théorie de l’information : sciences, techniques et  société  de la seconde guerre mondiale à l’aube du XXIe siècle, 1998.

 (7) See for example: http://www.angelfire.com/co/1x137/cyber.html/

(8) A Norberg,  “Interview with Licklider”, Babbage Institute, 1989.

(9) Robert Fano, “J.C.R. Licklider”, National Academy of Science.

(10)  Some of the papers Licklider refers to in his "Man-Computer Symbiosis"

paper include:

a) A, Bernstein and M. deV. Roberts, "Computer versus chess-player,"

Scientific Amercian, vol 198, pp 96-98; June 1958.

b) W. W. Bledsoe and I. Browning, "Pattern Recognition and Reading

by Machine," presented at the Eastern Joint Computer Conf., Boston,

Mass, December 1959.

c) K. H. Davis, R. Biddulph, and S. Balashek, "Automatic recognition

of spoken digits," in W. Jackson, Communication Theory, Butterworths

Scientific Publications, London, Eng., pp. 433-441; 1953.

(....)

f) B. G. Farley and W. A. Clark, "Simulation of self-organizing

systems by digital computers," IRE Trans. on Information Theory,

vol. IT-4, pp.76-84; September, 1954.

(....)

g) A. Newell, "The chess machine: an example of dealing with a

complex task by adaptation." Proc. WJCC, pp. 101-108; March, 1955.

h) A. Newell and J.C. Shaw, 'Programming the logic theory machine."

Proc. WJCC, pp. 230-240; March 1957.

i) A. Newell, J. C. Shaw, and H. A. Simon, "Chess-playing programs

and the problem of complexity," IBM J. Res. & Dev., vol. 2, pp. 320-

33.5; October, 1958.

j) A. Newell, H.A. Simon, and J.C. Shaw, "Report on a general

problem-solving program," Unesco, NS, ICIP, 1.6.8, Internatl. Conf.

on Information Processing, Paris, France; June, 1959.

k) J. D. North, "The rational behavior of mechanically extended

man". Boulton Paul Aircraft Ltd, Wolverhampton, Eng.; September,

1954.

l) O. G. Selfridge, "Pandemonium, a paradigm for learning," Proc.

Symp. Mechanisation of Thought Processes, Natl. Physical Lab., Teddington,

Eng.; November, 1958.

m) C. E. Shannon, "Programming a computer for playing chess,"

Phil. Mag., vol 41, pp. 256-75; March 1950.

n) J. C. Shaw, A. Newell, H.A. Simon, and T. O. Ellis, "A

command structure for complex information processing," Proc

WJCC, pp. 119-128; May, 1958.

