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series of meetings at UNESCO led to creating an International Computing Center (ICC), installed in Rome. It was based on the assumption that electronic computers would be large scientific equipments, which should be shared at international level. By the time the center was established, computers had become commercial commodities, and it had to change focus. It provided, indeed, ancillary services to the international computing science community. Yet, in the 1960s, internal bureaucratic struggles and mismanagement nearly led to its termination. Instead, it changed focus again as it become an Intergovernmental Bureau for Informatics (IBI), serving Unesco's educational policy toward developing countries. It was finally shut in 1988.

The history of the creation of the International Computing Center in Rome, based mainly on Unesco records and interviews with some of the main actors 2 , offers altogether a view on how post-war scientists imagined a computing facility around 1950, a description and a comparison of most applied mathematics laboratories which bloomed at that time in Europe, and insights into the management of a "targeted" technical project within a major international organization.

This short paper follows the chronology line of evolution of the ICC, focussing mainly on the long process of its creation at a time of rapid technical change, then on the successive crises which led the ICC to change missions and finally to disappear.

A Moving Target (1946-1960)

The creation of research laboratories sponsored by the United Nations had been proposed in October 1946 by the French delegation at the UN Economic and Social Council (UNESCO, later United Nations agency for education, science and culture). The proposal's preamble stated: "There are scientific fields where research can be rationally and disinterestedly organised, and efficiently conducted, only at an international level". Two successive surveys, commended by the UN General Secretary among various research bodies in member states, confirmed that scientists were favourable to this principle. Finally a committee of experts met in August 1949 in Paris, and recommended to carry on three projects in priority :

-International Computing Center ; -International Brain Institute ; -International Social Sciences Institute.

Nothing was said yet, at that stage, of the future Centre Européen de Recherches Nucléaires (CERN 3 ).

Why a computing center? While calculating centers equipped with traditional mathematic tools (desk calculators, slide rules, integrators, tables, etc.) had been working for decades in science and engineering, big computing machines such as the ENIAC or the Harvard Mk1 had been just been publicized at the end of the war, and were considered a key facility for R&D in the future. They seemed to be too costly to be made by any of the war-torn countries of continental Europe. Instead, from Unesco's point of view, a computing center would justify a joint international effort. Once in service, it would attract scientists from many disciplines and many nations, and contribute to foster international scientific cooperation, somehow in line with the international cooperation established in mathematics. Moreover, "cybernetics" had become a hot topic since the publication of Norbert Wiener's book in Paris 4 , and such a center would be an obvious implementation of this exciting concept.

In August 1950, a new meeting decided that the International Computing Center would be a "service". UNESCO was invited to submit, at a later session, a detailed plan for its creation, and to formulate recommendations concerning the personnel, the equipment and financial resources of the centre.

Note that four years had elapsed since the reflection began. In 1946, the only known large electronic calculator was the ENIAC, recently installed at the University of Pennsylvania. Now, at the end of 1950, more than ten stored-program computers were being built across the world -some of them were already operational, in Great Britain and in the USA. Making them was no longer only a research experiment for academic or government laboratories, since industrial firms ventured into marketing them.

It was in 1951 that decisive steps were taken the foundation of the Rome centre. Five countries had sent reports: Denmark, the United States, Italy, the Netherlands and Switzerland. Each of them, but the United States, volunteered to host the International Computing Center. Since the end of the war, indeed, in most European countries, laboratories 3 Hermann, A., J. Krige, U. Mersits & D. Pestre History of CERN, North Holland, Amsterdam, 1990. specialized in computing methods and machines had emerged; they could offer the necessary framework and competences, and the Unesco would bring additional resources. Curiously, France did not volunteer, while it had such a lab -the CNRS Institut Blaise-Pascal5 . These reports were examined by a group of applied mathematics experts from a dozen countries, who gathered as a "Conference for the creation of an International Computing Center" in December 1951 at UNESCO 6 . They were joined by representatives from eight firms (Bull, Ferranti Ltd., General Electric, IBM France, Raytheon, Remington-Rand, SAMAS and SEA), as well as from the Centre national d'études des télécommunications and the Battelle Memorial Institute -which would soon after acquire a Univac 1 for its German facility in Frankfurt. The Conference bureau was chaired by H. Pallmann (Switzerland), assisted by L. Couffignal (director at the CNRS Institut Blaise-Pascal -also represented by J. Perès). Meanwhile, Denmark and Switzerland withdrew their candidatures. Thus, the remaining choice was between Italy and the Netherlands. H. Goldstine, then at Princeton with J. von Neumann, was given the charge of evaluating the incumbent laboratories and carried his personal survey. In his report, sent on November 12th, 1951 to the Unesco's Director General, Goldstine regretted the withdrawal of Switzerland (who's "mechanical computing centre [in Zürich] is remarkable") and judged that the Italian and Dutch proposals "are rather similar and equally excellent".

The Amsterdam Mathematical Centre (CWI/MC), whose mechanical computing department was headed by Dr. van Wijngaarden, was since its creation in 1946 "a vast and well coordinated organization, employing some fifty specialists", which "had processed hundreds of applied mathematics problems". It used to organize conferences and courses.

Closely related to an environment of Universities and libraries, it had "a personnel of consultants". Moreover, the Amsterdam centre was "at the avant-garde of the development of calculating machines", as it was building a relay and tube calculator, ARRA -which would be ceremoniously inaugurated in 1952, then scrapped because it did not work properly. A real electronic computer would be built afterwards, whose programming was entrusted to a young, promising mathematician, E. Djikstra.

However, the Dutch had put their candidature under financial conditions which did not totally fit Unesco's requests. Goldstine raised an issue which would become a long-lasting problem in the management of computing centers: In his opinion, the scientists should be allowed free access to the computing services of an academic centre; a centre demanding a retribution "would soon be but a computing lab for the use of the European industry", a perspective "little in line with the purpose and ideals of Unesco". Moreover, it would then be in a difficult position to accept eventual donations of equipments by computer manufacturers.

The Italian laboratory -Istituto Nazionale per le Applicazioni del Calcolo, INACheaded by Pr. Maurizio Picone, had been in existence for years and had educated many mathematicians 7 . Its activities and size were quite comparable with the Amsterdam centre's. Equipped with desk calculators and IBM punch card machines, it was considering buying a computer and had sent two engineers and two mathematicians to the Harvard Computation Laboratory to learn the new techniques. INAC's proposal contained a complete collection of its members' publications (including remarkable analysis works), a set of papers which helped Goldstine to make up his mind. The Italian government saw the international centre as an extension of the Picone laboratory, in an aisle of the Consiglio Nazionale delle Ricerche (CNR). The plan was obviously to get the "international community" to contribute financing a computer too costly for the CNR's own budget, while enhancing INAC's international prestige. The Italian offer, extremely well presented and conforming to Unesco's desiderata, convinced the referee 8 .

In 1952 Unesco adopted the Rome option, published a call for candidatures for the direction of the centre and outlined a budget, "in the hypothesis where 20 States or so would adhere to the Centre". These 20 States would provide $ 100 000 per year 9 , after an initial effort mainly supported by Italy and UNESCO. The first equipment would include an "accounting machine", an electronic differential analyzer and a computer. In the view of acquiring the latter, contacts were made with the British manufacturer Ferranti. To no avail: "I told you of the extraordinary ineptitude which was displayed by almost everyone concerned in these negotiations, which resulted in the project being more or less abandoned," a Ferranti manager wrote in 1953 10 . The British delegation at the Unesco conference recommended in 1952 to drop the whole project. Indeed, very few States adhered initially to the Centre, which seemed to be nothing but an empty shell during its first years of existence. From Conference Center to Third-World Policies (1960-1988) The International Computing Center thus remained, for its beginning, in the shadow of the Italian laboratory. In fact, the dynamism of Mauro Picone's team was such that, in 1955, it was the INAC which acquired a powerful Ferranti Mk1 computer, paid £ 250 000 -the funds coming largely from American aid. From then on, Picone's interest in the ICC fell down to zero, all the more as the ICC rule concerning its director's age forbade Picone to obtain that position. The relations between the two laboratories were then non-existent, even when an INAC scientist, Enzo Aparo, chaired the ICC board 11 . ICC's main activity was to play as a host for international conferences, a role for which it was able to raise some funding from private companies and from NASA. The main member states were Italy and France 12 . The first conference gathered some 50 people in October 1956, and was organized in two parts: A 2-days meeting resumed the recurrent talks about the ICC's mission, organization and equipment. Then a 2-days Symposium on Modern Computers gave an opportunity for thirteen European speakers and one Japanese to present lectures, and for M. Picone to expose the efficiency of his own institute, next door 13 . The speakers were either academics, whose papers dealt with numerical analysis, or computer manufacturers, who described their latest machines and hinted that these would fit with the ICC's needs.

However, when UNESCO organized a much larger meeting in 1959, the first International Conference on Information Processing, it choose Paris, where the UNESCO buiding could contain the 1,800 participants from 37 countries who gathered for the occasion. The conference gave birth to the International Federation for Information Processing (IFIP). The Rome Center played only a minor role and hoped rather to get greater support from this worldwide gathering. The ICC then started to publish regular informations on IFIP activities in its Bulletin, establishing an "excellent working relationship" with the new federation 14 .

At the same time, research teams were created in France and in Italy to develop machine translation. Although one of the most enthusiastic European leaders of this endeavour, Emile Delavenay, was the director of Unesco's publishing service, the ICC never seems to have been considered as a suitable institution.

Around 1960, the arrival of cheaper "2 nd generation" computers on the market stimulated the interest of ICC potential users. The International Centre succeeded at last in 11 Letter from Enzo Aparo to the author, December 1st, 1995.

12 The Rome ICC had nothing to do with the International Computing Centre established later in 1971 in Geneva, as an inter-organization data processing service facility, by the United Nations, the United Nations Development Programme and the World Health Organization. Initially, the Geneva ICC functioned as a service bureau providing mainframe services to a limited number of users. Later it broadened the range of services to include internet hosting, managed storage and other services.

13 Preparatory Committee of the ICC, Symposium on Modern Computers, Roma, Libreria Eredi Virgilio Veschi, October 1956, 94 p. The man in charge was A. Ghizzetti (University of Rome). Of the 14 papers presented, 12 were given for publication in Italian, French, German and English. gathering a quorum of ten subscribing members, allowing it to start working. A small sample compared with the 72 States then represented at Unesco. In 1961 it received an ELEA 6001 computer offered by Olivetti. A major issue of the emerging computer science, in the 1960s, was the attempt to unify or "rationalize" programming languages, and ICC played a modest part in this long effort, mostly by organizing meetings.

Its first director was Aldo Ghizzetti (who later replaced Picone at the head of INAC) ; the second one was a Frenchman, Claude Berge, the "father" of graph theory, and more an intellectual than a manager 15 . During several years, the ICC became a research centre in numerical analysis and operations research, and continued hosting international conferences. It also participed in scientific documentation and systematic reviews on computing, for example with the Deutsches RechnungsZentrum (Darmstadt) of the Deutsche Forschungs Gemeinschaft, and forwarded to national computing centres various demands for calculation and statistical processing, initiated by United Nations bodies such as FAO.

Meeting at the UNESCO International Computing Center, Rome (March 1961).

(from left to right): Mazza (IBM Italy), X?, A. Walther (Univ. Darmstadt), Wilkinson?, X?, É. Durand (Univ. Toulouse), X?, X?, Aldo Ghizzetti (Univ. Rome, head of CIC), Fr. Genuys (IBM France In a 1964 internal report on UNESCO's action regarding science and technology, the ICC was merely mentioned. The organization tended now to develop cooperative research programs subcontracted to national centers and to various academic laboratories 16 .

The inertia of a spending centre protected by its international status allowed it to resist the disinterest of most European computer and applied mathematics specialists. In the 1960s, the few young French informaticiens who had contacts with the Rome Centre considered it « un machin » (a bureaucratic gadget).

In 1965, the French government, dubious about the Centre's ability to define its role and to meet the needs of the member states, appointed a new president, Pierre Lelong, a mathematician turned statesman of science 17 . Lelong's audit confirmed that ICC had long ceased to reflect the state of the art in computing since computers were on the market, and that universities did not need this centre to organize international cooperation; most of the energies at ICC seemed to be spent in personal and national rivalries, much of its money in "administrative disorders" [START_REF] Lelong | Histoire de deux institutions: l'INRIA et le Centre international de calcul de Rome[END_REF] . Lelong recommended that France withdrew, which it did in 1967. Japan and several European countries followed. At the same time, ICC tended to view IFIP as a competitor, "and needless friction developed between the two organizations [START_REF] Auerbach | The Start of IFIP. Personal recollections[END_REF] ."

A new start was taken in the early 1970s, under the leadership of a dedicated Argentinean, Pr. Fermin Bernasconi, who persuaded some 20 countries to join the ICC. France came back and appointed a financial controller -it provided 30% of ICC's funding, followed by Spain (14%). A major change in its missions, the Centre turned toward developing nations and changed its name for Intergovernmental Bureau for Informatics (IBI). From then on, it belongs less to the history of computing in Europe than to the history of Unesco's educational mission in non-industrialized countries. Still, its discourse sounded much like an echo of the European concern about the "technology gap", the American challenge, and the need for every country to control data processing means. This policy was loudly expressed at a conference held in Torremolinos in 1978, where IBI's leaders articulated a development "strategy" based on information technologies and "infrastructures" [START_REF] Bernasconi | La informática equivale a la revolución industrial del siglo XIX[END_REF] , hinting that the miniaturization of electronics allowed many countries to foster a domestic smallcomputer industry.

This explains why France reinvested in the Rome centre in 1973. IBI's policy had something in common with the Plan Calcul -from which came the financial comptroller, J.-P. Costa: It aimed at promoting and spreading computing techniques in developing countries or underequipped administrations, at advising them on how best to reorganize or to choose their systems, and at defining standards, without letting these strategic issues be monopolized by major computer manufacturers, particularly IBM. The basic ideas which had inspired the Plan Calcul, "filling the technology gap", were being articulated in updated vocabulary in IBI discourse, as it was in France in the Nora-Minc report published in 1978 -the same year as the Torremolinos conference. Moreover, the French could hope selling some CII computers or consulting services to African or South-American users. Later, a fledgling microcomputer manufacturer from Grenoble, SYMAG, tried to organize "technology transfers" through IBI.

For Spain too, IBI was a potential relay of influence. While Spain had practically no computer industry -like Italy at that time -, it had a card to play in education for Spanishspeaking countries. In 1974, it established a centre for this purpose, CREI (Regional Centre for Education in Informatics) in Madrid, with IBI backing. It was soon considered a major success of IBI.

A more difficult project, which IBI tried to set up but never achieved successfully, aimed at creating a similar centre for Arab countries. Assuming that "Arab countries" exist as a community, it hoped that a common education in computing would contribute to foster cooperation between them and to reinforce the said community. Yet, decade-long attempts at developing computer education in Arabic or at inventing an Arabic programming language, exhausted themselves in front of national and regional rivalries between Arab states, of the huge difference in financial resources between the Emirates and North Africa, of the fact that it was easier for North Africans to continue going to French universities21 . An Arab Organization for Standardization and Metrology had hardly adopted an unsatisfactory "Unified Arab Code", when IBI was suppressed in 1988, overwhelmed with renewed financial and political problems. Millions of micro-computers were already being sold across the world, and their manufacturers had much more efficient means than a small international bureaucracy to impose standards and to market software in local languages. Today, UNESCO pursues its policy of 3 rd -world countries computing education, but it does so in partnership with private companies like Hewlett-Packard. Meanwhile, the former director of Informatics Policy at IBI, Jean-François Soupizet, a statistician turned militant who devoted his career to information technologies for development, was hired by the European Commission which, somehow, took the relay of IBI in the struggle against the North/South "digital divide", the unequal access to information technology.

Conclusion

This short account can be concluded with three remarks concerning ICC's beginnings.

The committees gathered after WWII at Unesco, where academic mathematicians met with engineers from the main European computing and data processing equipment manufacturers, reveal that, as soon as 1950, an international network of information technologies specialists existed, despite the differences in techniques and in applications -a "community". This community was beginning to create its own research and higher education structure. In a way, "international computing centres" existed already: The computing laboratories at Cambridge and Manchester in England, at Princeton and Harvard in the US, attracted scientists from various countries and spread a nascent "computer science" to new, emerging labs in continental Europe. Their attractiveness held largely to the fact that stored program calculators had been developed there, and even more to their founders or leaders' personalities. The administrative logic followed by UNESCO -to create a structure, then find a director for it -was ill-adapted to an emerging field where individualities are a key factor.

The idea of creating an international computing service in Europe came out of two facts observable in the immediate after-war:

-The computer could be perceived as a big scientific equipment, built as a "one of a kind", mutualized unit, comparable with astronomical observatories or with the nuclear accelerators which were made later at CERN.

-European nations, devastated by the war, had more vital investment and reconstruction priorities than electronic computers. It was considered normal that they were interested in an international computing service project, together with then underdeveloped countries like India, Mexico or the Dominican Republic. Now this situation evolved rapidly. The economic revival of western Europe was soon considered a "miracle". At technical level, in 1951 several computers were being designed in various industrialised countries -not mentioning analog electronic calculators, which were already commercial products. Within a few years, each large research centre would have its own calculator. This evolution was made possible by the mastery over basic radio-electricity technologies, by the cumulative expansion of computing needs and by the pre-existence of a data processing industry, dominated by IBM. The withdrawal of Denmark's and Switzerland's candidatures in 1951 was significant: At the Danish Academy of Technical Sciences, the Computing Machines Committee judged that Denmark needed to build its own computer anyway and that sharing one with other countries would not be enough (the "DASK" machine would effectively be put into service in 1957).

The members of the Unesco committees knew most of these facts, but they had not really integrated them yet in their decision process. While various companies such as ERA, Univac and IBM in the US, Ferranti, SEA or Bull in Europe, were developing or already shipping their first stored program computers the perception of the new machine's potential was still uncertain and varied according to particular professional experience. In 1952, when wondering about the opportunity to launch the IBM 650, the IBM management commissioned three market studies to three of its divisions (Sales, Product planning and Applied sciences). The first two answered: "Zero sale"; only the Applied Sciences division predicted successindeed, the IBM 650 became eventually the first computer in history of which more than 1 000 units were installed.

Thus, at the very moment when Unesco established the Rome centre, the vision which inspired this decision was made obsolete by economic and technical evolution, yet only a minority of specialists could perceive it. However, decisions made in such committees are always influenced by institutional inertia: From the moment when Unesco had put such a project on its rails, it was difficult to stop the process. Once the opinion surveys collected (1949), never did the Organization ask its experts whether the project remained opportune. From the point of view of a decision-making process, this story is somewhat comparable with the preparation of the French Plan Calcul, 15 years later.

The ICC offers a typical example of a structure which endeavoured to prolong its existence long after the motives of its creation had become history. Why did the international Rome Centre survive so long? Keeping the Centre alive fitted various interests within Unesco and within developing countries, as it provided positions for their public servants. The Centre actually served -although outside its original vocation -as host for conferences, as intermediary between supply and demand of computing expertise, and as logistic support for the IFIP in Europe. It also suited the interests of the Italian computer community who benefitted in fine of a part of the Centre's budgets and of the international conferences it organized. It survived simply because no one wanted to kill it.

It took a major crisis, in the late 1960s, with a threat on its existence, to force the ICC to reorganize. Later on, the centre became an instrument for countries which struggled to fill the "informatics gap", and a forum to promote and discuss issues on computers and society, in line with Unesco's growing anti-American militancy. The USA reacted against this trend, in the context of a global battle over "freedom of information", by withdrawing its delegation and support to Unesco (one quarter of the organization's budget) in December 1984. Meanwhile, after the Torremolinos conference, Unesco had launched its own informatic development programs, very similar to IBI's; they were backed by France, which withdrew again from IBI. This internal bureaucratic competition, in conjunction with the impoverishement of Unesco and its serious need to cut expenses, led to the deleting of IBI in 1988.
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In 1951, Couffignal's electronic calculator was not yet considered a failure. The French abstention may be interpreted as an early sign of a lack of confidence about this project, or at least of unwillingness to expose it to international comparisons. The Institut Blaise-Pascal's size and staff were clearly inferior to the Amsterdam and

A. Benchenna, "L'expérience du bureau intergouvernemental pour l'informatique, IBI", Actes du 6e Colloque sur l'Histoire de l'Informatique et des Réseaux, ACONIT, Grenoble 2002, p. 29-51. The author clearly outlines the gap between the complex political realities and the technical determinism which inspires IBI's policy. He goes further to analyze the discourse on ITs and their socio-economic virtues, as a recurrent theme in international organizations, long before its "Information Highway" variant.