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Information Technology in Italy: The Origins and the
Early Years (1954- 1965)

Corrado Bonfanti
$VVRFLD]LRQH ,W D Gcha bdiITadid AuBMaGecbRAICAD Waly
corradobonfanti@hotmail.com

Abstract: Narration will be mainly focused on the origin, course and aftermath of
four far-reaching initiatives that bloomed in Itafy almost the same time, in a few
months encompassing 1954 and 1955; a choice which implies unfair omission of
other worthwhile but lesimfluential happenings.

Keywords: Italian computerdgnformation technology, computer relics.

1. Introduction HODWNRU p% X\q

Until 1954 few Italian mathematiciansnd engineers+no more than a dozer
enjoyed the opportunity of some insight and acquaintance with gpoogdam

electronic computers, on the occasion of study missions at the most renowned
pioneering mstallations in England and especially in the United States; but none of

such technological marvels was still runningtaly.
Two different approaches makefor jpuyf+were viable to fill the gap and both
were actually pursuéd
The puy fapproach.
- The PolytechnicUniversity of Milano acquiredin USA, a CRC 102-A
computer to equip the just then set Qentro di Calcoli Numerici The

machine was running by October 1954 and the Centre officially opened some

months later.

- The Consiglio Nazionale dell®icerche(CNR) boughtin Englanda Ferranti
Mark I* for thelstituto Nazionale per le Applicazioni del CalcdIldlAC). The
FINAC (FerranttINAC) machine arrived at Roma in November 1954 and
completed acceptance test on June 1955.

The make Tapproach.

- The University of Pisa establishats Centro Studi Calcolatrici Elettroniche
(CsCB with the aim of designing and buitdy the Calcolatrice Elettronica
Pisana(CEB scientific computerCSCEactivities started at the end of 1954.

- The internationally renownefirm Olivetti decided to enter the emerging
computer industry. Théaboratorio Ricerche Elettronich@RE) was then

1 Ref.[1],[2]
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established in order to design and prototype the Elea commercial mainframe.
R&D activitieg begun at the middle of 1955.

The dready mentioed simultaneity of the four initiativesa circumstance thatid
not imply anyunderlyingoverall strategytclearly indicates that the urgency to enter
the computer era was widely perceived throughoutcthetry. As a very fruitful
consequence, the effs wentthroughdistinctapproachesvhich complemented each
other, avoiding competitive or conflicting situationalthough resting on mutually
independent scopes and resources, several kinds of collabdnatiobeenset up
since the beginnings\s a mater of fact,computingcentersat Milano and Roma
together withCSCE and Olivetti laboratories became the incubators for the first
generation of Italian informaticiahs

The Polytechnic of Milano andNAC in Roma embracedVKH pPEX\T iIDSSURDFK

order to @ickly have available an ujp-date powerful tool to afford computing
applications that arose from the most varied needs of industry, enginqeTysics,
economicsand mathematics itself; such was, after all, their institutional mission.

Worthy of mentbn that both acquisitions were almost entirely supporteB Rl
funds. An even more important common trait of the two initiatieggears when
appreciatingwhat to buy a computefreally meant in 19545: far from being a
readyto-use product, the comprtrequiredin-house hardware maintenanaed
upgradespftenimplying design and construction of original supplementary features

ORUHRYHU WKH PDFKLQHM.eZlHdUihYg of lahySssftivare aiQd. X G H §
Software development thus became the most lingeand demanding concern:
service and utilityprograms the forerunners of Operating Systgmalgorithms for
vectors and arrays handlingyraries ofsubroutinegor frequently recurring problems
like mathematical functions calculatiobntil users temselves built up their loaders
interpreters and assemblée symbolic languages, software had to be coded in
machine language.

All thesehardware and software tasks ahdies concerned in a first moment the
specifically owned machine but soon evoliatb a generalized approach to every
branch of computer science.

Final results of WK H pP D N H ndeessatiRIBste several years even if the
intermediate phases were full of scientific, technological and educational
achievements.

The CSCEproject atPisaoriginated from rather fortuitous (as well as fortunate!)
circumstancesnd culminated with the construction tife CEP scientificcomputer

Centro di Calcoli NumericiNumerical Computation Centre.Consiglio Naionale delle Ricerche
National Research Councillgtituto Nazionale per le Applicazioni del Calcolational Institute for
Applied Calculus. LCentro Studi Calcolatrici ElettronicheStudy Centre for Electronic Computers. /
Laboratorio Ricerche Elettmiche Electronic Research Laboratory.

8 /HWfV DW OHDVW PHQWLRQ RWKHU VHPLQDO LQLWLDWLYHV 7KH
theoretical pisicist Eduardo Caianiello, mainly concerned with artificial and human neural networks
from the Artificial Intelligence point of view [3] DDA (Digital Differential Analyzer) installed at
universities of Napoli, Bologna and Torino and the research that arose around thénsifdll but
effective enough electronic computer built at the UniversftiPadova by Francesco Piva and others,
expressly designed for teaching purposes [5]

4 ERP. European ReRYHU\ 3URJUDP E Hiarshai BlaM @faiZ fonbité political meaning

within the cold war climate, BP revealed highly effective in redeergirWestern Europe from the

disasters of the war
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While completion of theCEP lasted until December1960, a Reduced Machine
(Macchina Ridottawas ready as dgras 1957

20LYHWWLYV /5( ZDV DEOH WR FRPSO H®tHunt@e WZR SURWRW
technology. The final product was a fully transistorized mainframe: tha 3903.

The first machine was delivered to a customer in 1959.

The time elapsed betweatartup and successful outcome of timakefprojects
reveakd of the same order of analogous projects carried on by most advanced
Countries. A fact which deserve appreciation becatiae far as technological and
theoretical indigenous knehwow were conerned tthey started fronalmosttabula
rasa

To give but some examgeit is widely known that American and English
computer projects massively recruited former militapdar engineers, notably
acquaintedvith nortlinear (i.e. pulsefor digital y electronics, the basic technology
of computer circuitr§; Italy instead almost completely lacked such already skilled
personnel, due to the blindness of military staff wdhaingthe war, denied resources
to radar development: only a handful of single screol@erethen familiar with digital
electronicgsome of them will be mentioned later)ofror the same reaspdomestic
industries did not receive any stimulus to produce components needed pgwHe
electronics, namely special qualitgcuumand cathodeay tubes.

A further drawback could be fourid the lack of knowledge about the relatively
recent results in theory of computability and mathematical or symbolic logic:
revolutionary findingsby Goédel, Church, Turing, Post, Carnapdaothers began to
affect Italian academy only in the pesar years and lasted even more to be
appreciated as founding principles of theoretical computer séieflgis was but a
consequence of a long lasting supremacy of the idealistic culture that caused, among
other, decilH DQG IDOO RI WKH *LXVHSSH 3HDQRYVY VFKRRO WKDW
international reputation at the outset of twentieth century

5 7R EH UHP L Qread eledvdhidSttiginated from the invention of the triode vacuum tube (Lee
DeForest, 1907). Its main concern was the undistorted fireeary amplification of continuous
electic signals; it was then the core technology for radio communications.

A single but outstanding exception was Corrado Bohm, whose brilliant career in the logic of
computation begamith his 1952 doctoral dissertation given at the Polytechnic of Zutiglth E.

Stiefel and P. Bernays as rapportedisncerning the first compiler ever written in its own language;
the dissertation appeared in [6]. He emigrated to Switzerland to escape fascist racial lawshagainst
Jewish and returned to Italy (1953)asINAC researcher. During the formative years in Switzerland
he became familiar with IBM and Bull punciDUG HTXLSPHQW DQG PRVW RI DOO ZLWK .RQUDG
relay computer and itBlankalkill programming language. We shall meet Bohm on several pasdages o
this narration, but here is the occasion to anticipate the celebrated 1966JB6pim theorem [7] that
assured a theoretical groQ GZRUN GR UoMsK Erugad§by Edsger Dijkstra and subsequent
Structured Programming methodologies.

During the first half of twentieth century, Benedetto Croce has been the undisputed champion of
idealistic philosophy, according to which, roughly speaking, conceptual and hard sciefroes
mathematics to technologywere to be confined in the realm of instrumérdativities, useful to
mankind but deprived of cultural dignity; an approach that deeply biased public opinion and every
degree of education. Croce particularly fought against the mattsatiati of logic: logic, in his mind,

had to be a hunting preserfae qualitative philosophical speculati¢8j.
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2. Polytechnic d Mil ano

The Polytechnic of Milano wagand still nowdays remainstthe most renowned
engineering univeiy throughout the Country. It was necessarily concerned with
numerical calculations associated to the most varied engineering problems. From its
ORQJ ODVWLQJ WUDGLWLRQ LQ WKLW.GRPDLQ OHWYV VHOHFW E
By 1928, Gino Cassinigthen at théeginning of his academic caregpublished
D VXEVWDQWLDO VHYHQ KXQeBddlH@ahiba) Bhd MedhahRaV LVH RQ p
Calculationsf (UFROH %RWWDQL LQ Mathamaticsids sbe@ (P UWLFOH WLWO|
an Engineeff D VRUW RI K @XHpydathUriiemdtiEsDthe same Bottani
YHU\ OLNHO\ XQDZDUH RI % X \t&feNsively exdperiir@med dith $QDO\]HU
physical systems which could be converted into analogic calculators, notably the
H(OHFWURO\WLF 9HVVH O Tushie@s, he estiliisBad dn&dirgdiéd
Centro Studi per i Modelli Elettrici
Not surprisingly Gino Cassinist elected in the meantime as the rector of the
Polytechnic (and as the Mayor of Milano as weti}sued in 1951 a request to buy an
electronic stoed-program digital computer, to be supported with ERP funds. The
request was accepted and, upon a screening of the not humerous machines made
commercially available by the then emerging USA computer industry, a CR@ 102
model was chosén Not a huge macheg, it was very cleverly engineered and
equipped with a relatively cheap magnetic drum main memory; price/performance
rate resulted highly competititfe
Once the contract was signed, a young member of the Polytechnic was charged to
carry-on the project: & was that Luigi Dadda who was to become one of the leading
and driving personality for the development of informatics in }alypadda
immediately left for Los Angeles, where he spent about four months at the CRC
factory. He participated intensively inghmaking and testing of the machine, so
JDLQLQJ D IXOO PDVWHU\ RI FLUFXLWU\ DV ZHOO DV RI WKH Q
computer arrived at Milano in October 1954; the installation resulted in a minor
concern due to the compactness of the cleverlyneleged machine that was shipped
in fully finished units. The expressly constituted Numerical Computation Centre
LPPHGLDWHO\ VWDUWHG RSHUDWLRQV ZKLOH 'DGGDYV ILUV\

8 Ref. [9].
The evaluation committee was composed by Cassinis, Bottani and Luigi Amerio, a mathematician
IRUPHUO\ DW 3LFRQHTV ,1%$& LQVWLWXWH )LQDO VFUHHQLQJ EHQHILWHG R
Samué N. Alexander, the responsible of SEAC project at the National Bureau of Standards; he
rendered himself friendly available while attending an international meeting at Milano.
10 cRC (Computer Research Corporation) was born as a spinoff from NorthropfAZarporation. Just
in that period CRC was acquired by RCA (Radio Corporation of America) in order to establish its own
entry into the computer industry.
11 Dadda had worked with Bottani and, more important, was in the number of the few to have some
previous experience with pulse electronics: the subject of his doctoral thesis (of 1945) concerned in
fact a longrange pulsed radio link, a project he carried on under the supervision of Francesco
Vecchiacchi, a distinguished professor of Electrical CommwidaRQVvV $PRQJ 9HFFKLDFFKLYV
achievements, the first statement (1939) of a formal theory for thilbie multivibrator (the popular
flip -flop felectronic circuit) is perhaps the most commaelyognized10].
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colleagues (the first programmers) and hardware technicians. bfteg housed in
better suited premises, the Centre was officially opened a yeat. later
We have already considered the severe hardware and software tasks that were
LPSOLHG ZKHQ EX\LQJ D pQXGHY PDFKLQH LQ WKH \HDUV RI
computing. Alof WKHP REYLRXVO\ RFFXUUHG DW WKH 3RO\WWHFKQLF /
case of arithmetic capabilities of CRC 182 the machine was natively able to
operate only on integer numbers while floatpgint arithmetic was a mandatory
need. Development of reusab RIWZDUH DOJRULWKP YoMty SHUIRUP pIORDYV
LQWHJHUY DULWKPHWLF LQLWLDOO\ KHOSHG WR RYHUFRPH W|
considerable overhead. An original hardwateactivated by newly implemented
commandstwas then promptly designed and budtdirectly exploit floatingpoint
arithmetic. The capacity of the drum memory was doubled by a new design of the
read/write heads. Also the I/O performance of the machinatively limited to a
teletype £ was enhanced by a hardware interface connedirfgst photoelectric
punchedtape reader. CRC 102 productive life lasted about eight years, until
Olivetti gifted the Polytechnic with an Elea 6001 produced by the same firm.
Details of the manifold research activities carried on by the Centro di Calcol
Numerici as well as an enumeration of industries and scientific institutes who
submitted problems can be found on several historical accounts and personal
recollections by Dadda
Anyway, there is no doubt that the most enduring contribution of theeCbas
been to intensively lend its personnel to teaching duties: single courses on cemputer
related disciplines started immediately and culminated into a formally stated
specialization in Electronic Engineering (1960). Polytechnic of Milano fostered and
licensed over the years a lot of highly skilled computer engineers; many of them
undertook academic careers throughout the country, others went to industry and a
considerable number worked lengthy abroad or migrated definitively.

3. INAC, ICC, FINAC, CINAC

The early story of INAC is intrinsically bound to the mathematiditauro Picone, an
outstanding character of this account.

Aged 29, he won a competition to fill a post of university full professor, but the
outbreak of war (1914) caused enlistment ascdrsd lieutenant and prevented him
having a chair assigned. The ordnance staff became soon aware of the inadequacy of
then available fire tables for heavy gunriérfhe urgent task of getting new tables
ready was assigned to Picone. He worked intensivayg @nd nights a numerical
solution of the quite intricate differential equations of exterior ballistic, only equipped
with a small Brunsvigdike mechanical calculator. The new set of tables revealed

12 Later on (1958) the Centre was restructuoedthe base of two departments: Mathematical Section

(Amerio) and Electronic Section (Dadda).

13 Ref[10], [11].

14 Available tables were in fact prepared for lowland operations, while the Italian war front iraplied
needto shoot in the middle of Alpinenountains, often with a considerable difference of altitude
between guns and targets.

323



timely and effective enough to get the author pradatt the rank of captain. Picone
himself repeatedly quoted this war experience as the origin of his concern with
numerical problersolving and computing machinery.

By the end of the war, he taught analysis and calculus in several universities until
arriving at Napoli, where, thanks to good offices of a colleague and a friend af him
the economist Luigi Amorosathe local bank in 1927 granted funds to establish an
Istituto di Calcolowithin the Faculty of mathematics3LFRQHfY DSSURDFK WRZDUGV
poncretefimathematics gotta visibleinstitutional status. Upomoving in 1932 to
the University of Romazhis definitive stay +he successfully fought to get the
Laboratory moved with him and rose to the rank of CNR Institute: the already
mentioned INAC.

The number of mathematical consultancies requested of and fulfilled by INAC is
really impressive: we know from official records that they were 1,492 between 1937
and 1964, i.e. more or less 5 per month. It is to be noted that INAC permanent staff
always remainediery limited, but over the years it was complemented by a huge
number of temporary collaborators and visiting members, often from abroad.

Activities at INAC were far from resting on mere computing tasks: it was instead
common practice that problems subietd to the Institute implied refinement of
already known mathematics and, often enough, development of-beantheories
and method& This explains the number and the quality of scientific papers and
reports issued by the Institute, often appearing wotermational journals and
proceedings too: starting from early years at Napoli, they were 163 in the36927
period and 663 followed up to 196Bicone authored or emuthored about 130 of
them.

INAC was obviously equipped with standard mechanical calmdadnd other
simple aids to computation but Picone willfully looked about for any kind of
machinery useful to increase computing power and to speed up computation. We shall
PHQWLRQ EXW D URXJK VHOHFWLRQ RI KLV HWi¢RUWY WKDW FXO
FRPSXWHUY

During the Thirties and early Forties, for instance, he was in touch with the already
mentioned Bottani of Milano and came across equation solvers boiltmerely
devised +by Mallock in England, by Lorenzo Poggi and Lamberto Cesathat
University of Pisa and by Alessandro Boni, onetloé INAC consultants.

15 carrying on his initiative, Picone had to really fight against a long lasting tradition according to which

academic researchanddedF KLQJ VKR X O G Rufehathéevatlds HViskvGrthiiRe imentioning

that the authoritativenathematician Francesco Sevéelt the need to establish in 1939 his own
Institute of Higher Mathematics (Indam Istituto Nazionale di Alta Matematiga), in order to
emphasize the distamdetween higher (i.e. pure) mathematics and the computing practices of applied
mathematics as well as the implieibut fallacious+superiority of the former.

16 Moreover, it was mandatory for INAC to supplement numerical solutions with a careful tivalof
their reliability. Elaborate methods were then developed in order not only to reduce computing errors
but also to certify an upper bound to the error that affected results.

17 we owe to Angelo Guerraggio, Maurizio Mattaliano and Pietro Nastasita extensive account of
BLFRQHYV UXVK WR FRPSXWHU 7KHLU H[FHOOHQW ZULWLQJV > @ DQG > @ D
that is available at theAIC Historical Archive, in Roma.

18 The most recurring computing task at INAC was the solution of syst# linear algebraic equations,
and the number of equations and variables was often so high to overwhelm capacity and accuracy of
such otherwise ingenious contrivances.
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As soon as the first notices about automatic computers arrived in Italy, Picone was
dazzled: the miracle he expected seemed at Hard!immediately realized that,
lacking of sub a new resource, INAC computing capabilities and its same
internationally renowned prestige incurred the risk of obsolescence: computing
centers abroad and institutes in which an electronic computer could be available were
fated to supremacy. Picone saaxttivated two lines of attack:

X to send study missions to USA, England and wherever appropriate in order to
gain first hand insight into the rapidly evolving state of the art;
X to raise funds and partnerships to build an Italian computer.

Bruno de Finettita distinguished mathematician then acting as a CNR consultant
+in 1950 visited coasib-coast almost every significant US computer initiative and
wrote an extensive account of the state of th# ditie same Picone together with his
colleague Gaetano ¢kiera went to the United States for a quick survey. Other
missions involved:
x Enzo Aparo and Dino Dainelli (they spent several weeks in Washidp@at
the Seac site, with the opportunity of coding and successfully running some
mathematical program undgre extremely kind supervision of Ida Rhodes);
X Michele Canepa (he was Olivetti engineer in charge of assisting Picone in
view of a devised joint effort for an Italian computer; he was hosted for about
HLIKWHHQ PRQWK DW $LNHQTVretrBspovigileGrth B ERUDWRU\ EHL(
design an setip of a subsystem of the Mark IV computer);
X Giulio Rodino and Mario Salvadori (who length DFWHG DV 3LFRQHYV ZDWFKHU"
DQG pyDPEDVVDGRUVY DFURVV WKH 6WDWHYV

De Finetti, Kitz, and Rodind went also to Teddington (Lojdehere on March
1953 they attended an international symposium on automatic digital computing and
wrote a careful report aboutit

Raising funds and/or partnerships for a domestic computer soon appeared a most
difficult task. Preliminary talks with domestindustries + namely Olivetti and
Microlambda twere soon abandorréd

The proposal to make at INAC a clone of Harvard Mark#®icone suggested for
it the name of Mark Vxvanished as well, in spite of early friendly touches with
Aiken, who also paid gisit to INAC.

For about six months INAC benefited of purcdrd machines on free loan by
IBM. The agreement was fostered by de Finetti, thanks to his long lasting familiarity
ZLWK WKH PDQDJHUV RI ,%09V ,WDOLDQ EUR@EeEK 'XULQJ WKRVH

19 Ppicone found an early account in a 1944 issustafs and Stripeghe popular mgazine published by

WKH 8 6 RFFXSDWLRQ IRUFHV LQ (XURSH (PSKDVLV ZDV RQ +RZDUG $LNHQTYV
IBM-Harvard University joint project. Later on, he became also aware of the ENIAC electronic
computer. To be reminded that, although beiechnological prodigies, both machines were still not
storedprogram & la von Neumann) computers.

20 'H )LQHWWLYV UHSRUW > @ UHSUHVHQWHG WKH HDUO\ VRXUFH RI UHOLDEO!
available to the Italian scientific community.

21 Ref. [15].

2 :H VKDOO GHDO ODWHU RQ ZLWK 2 @dstetifished inT951Yrie) Wapdlitdd OLFURODPEGD
leaded by Carlo Calostspecialized in electronics and his flag product wadar systems produced
under Raytheon licence. Microlambda lateerged into Selenia, so becoming part of IRLi{uto per
la Ricostruzione Industrialehe huge and heterogeneous financial holding owned by the Government).
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Picone and his staff to the secrets of puoaild machinery, uncovering its
unsuspected ability to deal with mathematical problems, far beyond customary
EXVLQHVYVY DSSOLFDWLRQV $FFRUGLQJ WR WKH JHQWOHPDQYV
followed by the rental of a more powerful IBMPC (Card Programmed Calculator)
but the fee exceeded INAC budget and the loan simply came to an end.
OHDQWLPH DQ XQH[SHFWHG HYHQW RFFXUUHG ZKLFK FDSWX
happened that UNESCQCt United Nations Educatiml Scientific and Cultural
Organization xpromoted a consortium of nations to establish an KE@ternational
Computation Centretwhose site was to be placed somewhere in Western Europe.
Several Countries issued their application to host ICC and tls coovincing
came from Switzerland, the Netherlands and lItaly. All of them stressed the existence
of institutes deeply concerned with computing: ETH at Ziribkgthematisch
Centrumat Amsterdam and INAC at Rofia
BLFRQHYV ZLOO WR ZL QneVdlinbkt Biis&sSivehe ivrhliR tQougid F D
WKDW QRW RQO\ ,1%$&TV UHSXWDWLRQ EXW WKH QDWLRQDO SL
DQG u EHVLGHY VROLFLWLQJ VROLGDULW\ E\ WKH HVWLPCLC
the Ministry of foreign affairs and the Itah representatives at UNECSO with a
stream of memoranéfaThe Swiss retreated, and UNECSO diplomacy had to choose
between Amsterdam and Roma. In order to escape lengthy and delicate negotiations,
they decided to seek the authoritative augber partesarbitration by Hermann H.
Goldstine, whose final advice (November 1951) privileged the Italian préposal
But it soon appeared that Picone had fought for failure. Considering the
international importance of ICC, he had taken for granted that the Instituté a®u
promptly equipped with the most updated computing machieeasily accessible by
INAC. Things went quite differently: big countries such as USA and U.K. did not
subscrile to the Convention and ICC lived in a sort of interim limb until the statutory
quorum of ten member nations was reached about ten yeai%s later

28 ETH: Eidgenossiche Technische Hochsch##ederal Polytechnic).
24 |n a December 1950 memoramd that Picone addressed to the Minister, he emphasized the strategic
value that ICC computing facilities could have in support of NATO (North Atlantic Treaty
Organization) armed forces; in case of a sudden attack by Eastern ettesrgrgued+Amsterdam
wDV SRVVLEO\ IDWHG WR LQYDVLRQ ZKLOH 5RPD UHPDLQHG VWURQJO\ VKHOW
mind, such a really strange ardl hoc speculation risked gaiimy acceptance on the ground of
notoriously massive use of computers by USA military staffwelsas of the fact that, just six month
EHIRUH FROG ZDU GHJHQHUDWHG LQWR .RUHDQ pKRWY ZDU
25 Herman Heine Goldstineea mathematician of IAS (Institute for Advanced Study) at Princetoms
among the American computer pioneers: he participated toNt&Eproject and had been principal
collaborator of John von Neumann for the IAS Machine project. Chapter 7 of his book [16] under the
titt HThe computer and UNESCYRontains details of the early story of ICC, up to its assignment to
Roma. Goldstine was ell aware that the Dutch Mathematisch Centrum was already familiar with
computer theory and practice: as early as ¥8%8hey built a relay machine called Arra and were
currently working at a new version with vacuum tube and magnetic drum technologge(itady, a
VLPLODU VLWXDWLRQ H[LVWHG DW (WK ZKHUH .RQUDG =XVHfV = HOHFWURPH
1950 and the Hermet projeatVKRZLQJ WKH LQIOXHQFHV ERWK RI zwWd¥HTV = DQG $LNHQTV
under way). INAC lacked of similar activitidst the undisputable superiority of the Institute prevailed
LQ *ROGVWLQHTV PLQG DV IDU DV PDWKHPDWLFDO UHVHDUFK DQG H[SHUW
concerned.
26 0On the occasion, the firm Olivetti gifted ICC with one of the first shipped Elea 60@htifici
computer. Later on ICC became IBI (Intergovernmental Bureau for Informatics), but its aim and scope
progressively failed to fit the state of art and UNESCO, in 1988, deliberated its dismissal.
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The lengthy struggle came to an end when INAC got the opportunity to buy with
ERP funds a commercially available computer and Picone, pressed by urgency,
unwillingly abandoned the idea of dtalian machin&. A powerful Ferranti Mark I*
was selected and the contract readily si§hddvo INAC mathematiciangCorrado
Bohm and Enzo Aparawent to Ferranti works at Moston (Manchester) in order to
learn programming. They alsscertained the ma¢hQHYY FDSDELOLWLHV E\ FRGLQJ
running a program for the resolution of a system of 62 linear algebraic equations with
as many variables.

The FerrantiINAC computer, soon christened FINAC, arrived at Roma in January
1955 and became ready for acceptamst in June 1955. In contrast with the CRC
machine at Milano, Mark I* was a huge one, shipped piece by piesmall
subassemblies or even single componersts that its overall assembly resulted a not
at all trivial concern and required several monthsiother difference with the
experience of the Polytechnic was that INAC personnel currently included only
mathematicians, peoples not acquainted with oscilloscopes, vacuum tubes and electric
welders the Institute hired then in a hurry some young engingefse trained by
Ferranti technicians in the course of assefibljhe opening ceremony (December
1955) was a memorable event, held before the President of the Republic; Sir Vincent

GH )HUUDQWL DWWHQGHG WRR DQG GLGQTWisRPLW WR HPSKELC

ancestors.

As expected, activities at INACtas well as at the closely linked Faculty of
mathematics + were deeply affected by the availability of a powerful computer.
Things went about the same as happened at the Polytechnic of Milano and we will not
to return either to the already discussed tasks and duties that occurred when buying a

MQXGHY PDFKLQH QRU RQ WKH VWHSVY WKDW PDUNHG WKH ULVH

scientists, researchers and educators.

27 The extreme effort had been the proposal to himausd Alexander as project leader forpaade in
Italy fcomputer obviously a SEAGike machinexto be built with still granted ERP funds.
At an early stage of negotiation, Ferranti Ltd. was extremely douhtfigt to say worsttabout the
reliability RI ,WDOLDQ FRXQWHUSDUW /HWTV TXRWH IURP D OHWWHU E\ % 9
manager) to Lord Halsbury (the chief of NRDC: National Research Development Corporation). The
letter is dated Z1April, 1953.
3, DP QRW DW DOO VXU Hir idgasPas R Adyv iP[a QoG pltér]Ws Ko be used
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%

DUH DQ\ FOHDUHU WKDQ ZHUH WKRVH RI WKDW ODPHQWDEOH &RPPLWWHH «
3$ IULHQG RI XV « ZKR VSHQW VRPH WLPH LQ 5RPH JDYH PH WR XQGHUVW

this kind are conducted in Italy on a rather unusway which involves a fair amount of what

RQH KDG SHUKDSV EHVW GHVFULEH DV pUDWKHU GHOLFDWH SHUVRQDO QHJ
3« ZH DUH EHJLQQLQJ WR ZDQGHU ZKHWKHU WKH\ DUH PHUHO\ FROOHFW

order the better to give the final contract to a fiomwned by some relation of one of the
Ministers who is more interested in keeping the 1/2million pounds in Italy than in producing a
FRPSXWLQJ PDFKLQH ~
In 1990, Jeoffry Tweedale&e who was then the curator of the National Archive for the History of
Computing at the University of Manchestetcame across this letter among the NRDC papers and
kindly passed to the author together with other documents of same concern. The letter has been entirely
reproduced in [17].
The first engineers hired by INAC were @it Sacerdotitwho hadjust completed a doctoral thesis
on computer electronics, perhaps the earliest in It&haolo Ercoli and Roberto Vacca. Ercoli became
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WKH PRVW DFWLYH PRYHU RI ,1$& HQJLQHHULQJ DFWL¥LWLHV ZKLOH 6DFHU

project.
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$FFRUGLQJ WR 3dDiRt€nhdnhcelhdr Rdaifications of the FINAC were
carried on by the Institute, as was customary in those years, so that machines that
were identical when bought could be changed progressively and have, after a few
years, rather different capabilitie$® Among several hawhre improvements, the
most effective had been new circuitry for overflow automatic detection in arithmetic
operations and a feature to handle double precision aritliinetic

On the side of software, Corrado Bohm, Dietrich Prinz and others developed the
Intint symbolic language+ together with its own interpretert which almost
eliminated the need of machitenguage programming.

During the second half of the fifties several members of INAC taught the first
courses on computer programming and computer ceiest the Faculties of
mathematics, physics and engineering of the University of Roma.

In 1960 Picone retired and Aldo Ghizzetti succeeded as INAC director; in May
1975, on the occasion of his"™®8irthday, the Institute was dedicated to its founder
with the newzand nowadays persistt§fGHQRPLQDWLRQ ,$& pODXUR 3LFRQHT

FINAC revealed an exceptionally lodiged machine: switch off occurred on June
1967. However, its unavoidable obsolescence became clear much earlier. When the
University of Roma boughtt general purpose Univac 1108 machine, powerful
enough to fulfill administrative and scientific needs of all faculties and institutes, it
seemed that FINAC would be superfluous.

INAC disagreed and resumed the idea of setting up an original computer; its
director Aldo Ghizzetti, in 1961, addressed then a proposal to Olivetti, which
promptly assured a quite robust collaboration.

A joint project was then agreed, according to which hardware implementation and
VHW XS ZDV 20LYHWWLYV F Rh@jéecHhaQ to BékaHUllRWOWFRPH RI WKH
prototype owned by INAC+the CINAC (Computer INAC)twhile Olivetti had to
assume the prototype as the ground for an innovative industrial prathetdevised
Elea 9004 series. The outstanding feature of CINAC / Eled 600sisted in its being
D uWVWDFNY PD F-EHddfgs$$ izstriétion$,Hhe Rame architecture that inspired
the almost contemporary Burroughs B5500 computer. The joint initiative was an

XQXVXDOO\ pVRIWZDUH GULYHQY SUR Norvelyence 6DQLQJ WKDW LW

Olivetti and INAC ideas about a machine particularly suited for efficient compilation
of programs written in some Algdike languag®.

Construction of the machine started at Olivetti works in early 1963 and culminated
in February 1966 wit CINAC delivery, but the seemingly successful outcome of the

SURMHFW LV PLVOHDGLQJ 2Q 200 wiithwe&/shfiVretttnGH RI WKH VWR

hereafter+the DEO Divisione Elettronica OlivetJiwas sold to General Electric and

the devised Elea 9004 sétiv ZDV DEDQGRQHG EHFDXVH LW GLGQTW PDW

30 Ref. [18].

31 ),1$&TV QDWLYH FDSDFLW\ WR RSHUDWH ZLWK ELW ELQDU\ QXPEHUV LQ
DFFRUGDQFH ZLWK WKH TXLWH SHFXOLDU QDWXUH RI ,1$&TV FRPSXWDWLRQV

many as possible digits) ratheathfloatingpoint arithmetic.

The N f(for Nazional@ seemed no longer appropriate due to the spread of scientific computation
centers that occurred in the meantime.

Inside Olivetti, it was Mauro Paceltithe responsible of LRE software departmeitd issue an early
proposal. At the same time, the INAC logiciattamong them Giuseppe Jacopini and very likely the
same Corrado Bohnxcultivated similar ideas. Paolo Ercoli, on the side of INAC, became the most
concerned with the development of the prabj
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policy of the Americans; GE did not discontinue collaboration on CINAC but reduced
resources to the minimum, whence a notable delay in hardware shipment. INAC, on
its own, faced the problem of transfegito the new machine the huge wealth of
FINAC software accumulated over the years. The hypothesis of coding it anew was
unfeasible, so that they went to a tradeoff: a sort of hardware emulator of FINAC on
the CINAC was set up in a hurry. At the same tiohe to the lack of resources, the
development of interpreters or compilers specifically designed for CINAC never went
to satisfactory results. As a result, the innovative and powerful capabilities of CINAC
were left hidden and almost unused. Soon afté69}) the final act occurred: the
mathematician Guido Stampacchia succeeded Ghizzetti as INAC director and decreed
the end of its hardware and software activities

4. CSCE, CEP and the Pisa district

During the Forties of last century, elementary partebeeleratorszhuge and
FRVWO\ PDFKLQHYV RI HYHU JURZLQJ GLPHQVLRQV WKDW LQDXJ)>
6 FL HGbhbétdme the most powerful tool for the advancement of experimental
particle physics and outdated the cosmic rays approach that wasistilbtPis#.
The construction of a quite advanced accelerator thus became a major concern of the
Istituto Nazionale per la Fisica Nuclea(@NFN), which issued a call for tendéis
Several local governments for whose territories Pisa was the cultuita¢ a#n
attraction, had created a consortium in order to give financial support to the
University for some prestigious scientific undertaking: the particle accelerator seemed
an extremely propitious occasion. Unfortunately for Pisa, the University of Rama w
able to reinforce its own application with more than twice the financial support; the
accelerator thus became the 1 GeV elecrtrosynchrotron at the INFN laboratories of
Frascati, in the surroundings of the capital3¢ity
At Pisa they worked to guess aw destination for already gathered funds and the
answertthat KDG QRWKLQJ WR GR ZLWK WKH #dposeras@dVLW\TV VFLHQW
fortuitous consequence of the accelerator affair: during August 1954 Marcello
Conversi, Giorgio Salvini and GilbertoeBhardini +all of them concerned with the
project of the particle accelerataimet the Nobel laureate Enrico Fermi at a Summer
School in Physics and, while relaxing in conversation, asked for his advice. He

34
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An account ofvhathappeedappears in chapter 7 (pp. 4420) of [22].

The University of Pisa had a strong tradition in the domain of elementary paptigsécs; it dated
EDFN WR W KfHBryndg R#sBi,RMOd] during the Thirties, pioneetied use of cosmic rays as an
inexpensive * but rather erratict source of particles to be submitted to experiment. Worthwhile
mentioning that his experimentdd SSDUDWXV LQFOXGHG LQQRNY@WIdaH HIFRLQFLGHQFHT DQC
electronic circuits that, inofthcoming computer jargon, became popular as AND and XOR logic gates.
[23] The young physicist Marcello Conversive shall meet him hereaftetwas a great expert of such
techniques that belong to néinear electronics.

Istituto Nazionale di Fisica dtleare National Institute of Nuclear PhysicBNFN was founded in

1951 and the physicist Gilberto Bernardini became its president.

37 Funds granted by Pisa and Roma amounted to 150 and 400 million Lira respectively, roughly
equivalent to 2.2 and 5.8 mdh Euro.
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SURP SW O\ bulliH &Celekti@nié computei® It was not at all dboutadeand

Fermi agreed to express his mind in a letter to Enrico Avanzi, the rector of the
University of Pisa. A suggestion issued by Fermi was immensely authoritative so that
Avanzi did not hesitate: the university nominated @e¢hmember steering committee
*Marcello Conversi (Chair), Alessandro Faedo and Ugo Tifetiand the CSCE

was established as soon as March 1955 on the ground of two preliminary reports that
Conversi asked for to Alfonso Caracciolo (a detailed surveyeofriternational state

of the art}° and Mario Tchou (an overall project plan with the estimate of duration
and human and financial resourcégs)

Tchou had been just hired by the Olivetti firm and his welcomed participation to
the preliminaries of the CEP ppHFW ZDV EXW D VLJQ RI 20LYHWWLTV LQWHQ
partner. After a period of friendly collaboration, in May 1956, the University and
Olivetti signed a formal agreement: CSCE offered almost free access to inventions
and patents that could arise in twirse of the project, whillae Olivetti counterpart
assured a yearly financial contribution of 10 million Lira, free loan of skilled
engineers from its own staff and, whenever appropriate, special discounts on auxiliary
equipment. It was not an operatiof authentic technological transfein the style of
the close link between the University of Manchester and Ferranti Industbes
represented in Italy a notable and early case of joint effort between academic research
and private industry.

UndertKH VXSHUYLVLRQ RI &RQYHUVLTY VWHHULQJ FRPPLWWHH
structured into a LogiMathematical and an Engineerifidectronic section whose
leading personalities formed the Acting Group for the technical management of the
project?.

38 Upon receiving the 1939 Nobgtize for physics, Fermi emigrated to USA to escape the fascist racial
laws (his wife came from a Jewish fan)ilyAfter the war he had occasion to make intensive use of
electronic computergspecially of the Lof\lamos MANIAC machine. That of 1954 had to be his last
trip to Italy: a year later he died in Chicago, aged fifty four.

39 They represented the most concerned Faculties: Physics (Conversi), Mathematics (Faedo) and
Engineering (Tiberio). We already mentioBe &8 RQYHUVLYYV SUHYLRXV H[SHULHQFHV ZLWK HOHFW
undertook a brilliant academic and political career (Rector at Pisa, PresideNRyfSenator of the
Republic) along whichtmuch like Luigi Daddathe never ceased to authoritatively promote and
support the development of informatics in Italy. Tiberio, during the wed led an electronic
laboratory aimed to set up Radar systems for the Italian Navy: a research effort that aborted due to the
blindness of higher military authorities.

40 7 K i@agaciolo reportflargely drew (and fairly quoted in bibliography) the already mentioned articles

[14] and [15] by de Finetti and others.

Conversi circulated thenvisagednitiative among the scientific community. Answers and comments

were positive and enaoaging enough, with a notable exception: Picone vividly objected against

wasting precious financial resources in an initiative that appeared superfluous because Italy already
had the FINAC computer. He minded that a single powerful machine would suffidbd entire

Country. It was of coursa shortsighted + D Q G S R ¥goistieDropinion; moreover, Picone was

still unaware of what already happened at Milano.

42 Acting Group members: the director ofMl (Caracciolo) and EE section (partime, until April 1956;
Giuseppe Cecchini until February 1961, when Giovanni B. Gerace succeeded), Elio Fibri (L
section) and Sergio Sibani {E section). Tchou, Cecchini and Sibani, together with Vladimiro
Sabbadini, were the four emgiers that Olivetti assigned to the CEP project. Worthwhile mentioning
that Corrado Bohm, on leave from INAC, joined theMLsection for one year (October 1958
October 1959)When the CEP computer entered regular service (1960) a third seeBroppo
Servizio Calcoli Computer Service Grougwas formed in order to manage the machine, define work
schedule and assist users.
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In accorénce with 1955 original schedule, the Reduced Machine (Wdchina
Ridottg was completed in December 1957 and became the first computer entirely
designed and built by an Italian team.

Despite its limited capacity, MR was powerful enough to serve adfectiee
computing tool: several anything but trivial computations were performed in the
matter of humber theory, Monte Carlo methods, atomic and particle physics, crystal
structure and other. Setting up of MR mainly functioned as a training laboratory
where CSCE personnel acquired mastery on every facet of a computer project.

The large CEP computer had been initially conceived as a mere enlargement of the
MR, to be accomplished with the addition of a magnetic drum and a line printer as
well as by extendig word length from 18 to 36 bit. The rapidly evolving state of the
art and the will of an advanced and much more powerful scientific computer lead to a
new and completely different design: as a matter of fact, the almost unique tangible
heritage of MR exp#ence was the technology of magnetic core fsghed memory.

The radical change of the project benefited of further financial support by INFN and
CNR but implied a one year delay over the original schedule.

On the ground of the new desf§nsetting up ofthe CEP computer started on
March 1959 and was completed on December 1960. MR was completely
disassembled in order to reuse its costly components, vacuum tubes above all.

As far as hardware is concerned, CEP appeared as an hybrid computer: traditional
vaaium tubes combined in fact with the emerging transistor technology, that firstly
concerned the project in 1956 by means of the doctoral dissertation by Franco Denoth
+XQGHU *HUDFHYTYDERXMU YWZVDRXYLVWRU DULWKPHWLF XQLW IR
digital FRPSXWHUY 7KH XVH RI WUDQVLVWRUV LQ VRPH XQLWV RI
evaluated in view of their not yet ascertained reliability: the hybrid toffdevas
finally agreed due to the ever better performances of transistors and, most of all, in
orderto reduce space occupancy and power consumption, even at the cost of a double
feeding system to fit the quite different voltage and current worlengjs of tubes
and transistors.

CEP was a microprogrammed computer and the microprogram was registered on
highr- VSHHG HSURP V DFFHVV WLPH EDVHG RQ WKH RULJLQLCL
Tom Kilburn for the Manchester MUSETLAS machiné* The two magnetic drums
+one online and one sparewere manufactured at the New Canaan laboratories of
Olivetti Corporaion of America (see next paragraph), but drum control and I/O
interface circuitry remained a CSCE concekrtape control unit connecting six tape
drives was added after completion of the project.

&DUDFFLMGEov carried on intensive research astract computer
science but its most effective contribution to the project was the development of
system and support software that decisively enhanced and made easy an effective use
RI WKH PDFKLQH OHWYYV -IBade¢p YdimBdo Bufdm@aipexivactD OLQ NHU
from a library and link to the main program the subroutines called for by the fatter

43 In order to check in advance the soundness of the new logical design, a software simulator of the CEP
was developed at FINAC.

4 The eprom was constructed from a 256x256 mesh of conducting wires mounted over a soft plastic.
Contrasting with the usual technique of fixed cores, ferrite rods of 1x10 mm were inserted in (and
UHPRYDEOH IURP WKH LQWHUVWL Ficwer&tb e ktéted®[2Y2O]ZKHUHYHU D pu21(1 E
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as well as a Fortran Il compiler, augmented with a series of instructions intended to
take advantage of peculiar hardware features of thé>CEP
CEP offcial inauguration was held on November 1961land Faed®QLYHUVLW\V
Rector since November 1958had the privilege to welcome the President of the
Republic Giovanni Gronchi, who was not new to such happenings. More meaningful
than that mundane ceremonysatae attention that authoritative analysts dedicated to
the completion of the proje¢tee Box 1) CEP productive life lasted eight years,
with about 3,000 hours per year of working time.

WHU DSSOLFDWL

Needless to say the CSCE members tightly collaborated with thverdity to give
regular courses concerning almost every branch of computer science. Educational
concern of the University of Pisa culminated in 1969, when a specialization degree in
Sciena GHO O 1, Q| RluférbdtioR fclénce) was formally institutedcdording
to Italian regulations, such a decision had to be decreed by the Ministry of Education.
Faedo submitted then a proposal as early as July 1967, supported by an intended
curriculumthat resulted from an inspection of analogous courses alreadyesqueti
abroad as well as from discussions with Luigi Dadda, of the Polytechnic of Milano, in
order to avoid superposition with the specialization in Electronic Engineering. The
decree lasted until March 1969 and Faedo later discovered that the lengtatjdmesit
of the minister had to be ascribed to quite surprising negative advice by the CNR
committee for Mathematits Faedo was obviously right: about five hundred students
promptly optioned the new specialization and, over the years, many other universities
followed the examplé

Upon completion of the project, CSCE incurred an identity crisis: funds that were
specifically granted for setting up the CEP computer were exhausted and the same
support by Olivetti necessarily came to an end. Fortunately enaigfter a quite
dramatic period during which shadrm survival was allowed by a research project

45 About the FortrarCEP, 1THOVRQ 0 % O D F N P DE)QghF peBpiteH@a/bées developing a
FORTRAN Compiler for the CEP; this is an unusually large effort for Eurdfe], p. 264. The team
was led by Otello G. Mancino [32

46 On 1972 Faedo himself became the presidentNRRC

47 Ref. [28].
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on digital solidstate technologies committed by EuratehCSCE, in 1962, was
elected as an Institute of CNR, not exclusively bounded to the CEP mission.

Anyway, CSCE activities had to be redirected: when the same glorious CEP was
switched off, it was radically restructured into the IEI Institutstitito di
(ODERUD]LRQH GH aifdl, Q IRWdaD shdet€uid of researchdand
applications oftinformation technologdy.

It was not enough and the Pisans looked around for further opportunities. Faedo
was particularly concerned: among others, in 1963 he was able to catch for Pisa the
donation by IBM of a 7090 powerful compufer An agreement between the
University and IBMitaly led to the establishment of a new scientific centre named
CNUCE (Centro Nazionale Universitario di Calcolo Elettron)eb

Thanks to the presence of prestigious scientific institutions and thsteon
availability of skilled manpoer fostered by the University, Pisa became a quite
attractive location for an ever growing number of undertakings concerned with
Information Technology, ranging from research centers of very large industries to
small ventures by groups of entreprenscimtists: a creative mix of science and
business in the perfect style of an higleh district. It was but the ultimate falit of
JHUPLYV HDUO\ LOQWXLWLRQ DQG RI WKH IRUPDWLYH \HDUV RI W

5. Olivetti

The firm Olivetti was established in 1908/ Camillo Olivetti with a small
typewriter factory at Ivrea, a town near Torino. Along three decades the business
grew at a steady rate on the domestic and foreign market until Adriano, the eldest son
of the founder, succeeded 1938 when he was thirtgeven. Under his clever and
resolute leadersiip ,YUHDTV HQWHUSULVH XQGHUWRRN D VXEVWDQWL
became particularly intensive during the pestr years, making Olivetti a

48 |EI was headed by the mathematician Gianfranco Capriz until 1979, when Franco Denoth succeeded.

Building up of entire hardware systems obviously reduced to a minimum; a notablé@xeegs the
TauzTaumus, an early sound synthesizer that enabledinealrecording, composition, manipulation
and reproduction of music. It was @al{CNUCE joint project (1973F5); the composer Pietro Grossi
acted as music advisor and the system fonetil until 1987 at thé& R Q V H U Y. 'aMtiRi Bin\ Fixrenze.
IBM donated three 7090 to European prestigious universities; the other two went to London and
Copenhagen. The choice of Pisa as the third recipient was influenced by the warm familiaggrbetw
Faedo and Eugenio Fubini, who was then the IBM -yissident responsible for that business. A
familiarity that dated back to the late Thirties, when they were both young assistants at the University
of Roma; Fubini left Italy in order to escape thedat racial laws againgte Jewish.
50 CNUCE as well, in 1974, was elected to the rank MRC, QVWLWXWH $PRQJ LWV PDQLIROG DFWLYLWL
mention the Laboratory of Computational Linguistic, where Antonio Zampolli and his assistants
resumed, refinedral broadened the domain of the pioneering work of the Jesuit father Roberto Busa.
51 His unparalleled style of management combined the restless care for business with the strong believe in
the social responsibility of an industry; an attitude that mateeidlinto manysided benefits towards
workers, their families and the surrounding human community. Tuadms often accused Adriano of
subtly hidden paternalism aimed to better submit the workers; on the opposite side, the quite
conservative Manufactur& 1 $V V R FQobfWuRri@ treated him as a dangerous revolutionary
XWRSLVW DQG VRPHRQH DUULYHG WR ER\FRWW 20LYHWWLYTV SURGXFWV %HLC(
fostered over the years a sort of cultural cirgleomprising architects, saibgists, psychologists and
artists strictly tied to various practical activities of the fif88][34][35].
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multinational industrial holding and a leader in the worldwide mardkebffice
equipmerre.

Letting aside the already mentioned negotiations with INAC, Olivetti became
directly concerned with electronic computing by means of two separate initiatives.

The first one was OlivetBull, a fifty-fifty company established in 1948 order
to market in Italy the punebard equipment produced by the Fre@tmpagnie des
Machines Bull the principal opponent of IBM in Europe. Later on, Bull products
evolved into early small sized electronic computers: the Gamma3 and the Gamma3
ET (Extension Tambouri.e. with a magnetic drum memory). Oliveull did not
FRQWULEXWH WR 20LY HMWIfaHow¢dHESKHE & dd Heth@e NQR Z
acquainted with computer programming and, most of all, to fight against the
commercial aggressiymlicy of IBMS.

The second one was the establishment in 1952 of an Electronic Laboratory at New
Canaan (Connecticut). The laboratory acted in practice as a private territory of Dino
Olivetti +$GULDQRTV \RX@DRGW, YBEWHDM K HKJH D Gdené®itel HU HYHU FRQVL
as a mere observatory over the USA stdtthe-art. Things went partially differently,
mainly due to the skilled technical directorship by Michidg¢er changed into Mike)

Canep#. The laboratory, worked in fact on several electronic prodants an
Olivetti-GBM (General Bookkeeping Machine) was mentioned in a 1955 survey of
computers available in USA it was a small machine with 112 vacuum tubes, 450
crystal diodes and a magnetic drum storage. The laboratory specialized on magnetic
drums, tlat apparently became the sole marketable product but with almost negligible
result, even if two drums arrived to fit out the CEP computer. As sought from the
Italian motherhouse, New Canaan laboratory appeared only a source of expenditure
and it was thershut in 1961. Dino Olivetti went back to Italy while Canepa, after a
brief and rather disappointing stay at the Olivetti LRE, definitely migrated to the
United Statées,
,Q $GULDQRTY PLQG HOHFWURQLFV QHYHU UHSUHVHQWHG D
and successful business of office equipment: his {sigipting instinct conceived
instead the electronic computetbetter to say, the electronic dgteocessortas the
FRUH RI WKH pRIPFLFH RRWKKHH [ ZRMX&WHIKH FOHDUO\ IHOW WKDW W

52 New plants were built in Italy and in abroad strategic locations; an efficient worldwide commercial

network was established; mechanical calmr® and accounting machines flanked traditional

typewriters as flagoroduct but other products arose like teletypes, office steel furniture, numeric

control machine tools.

The first Gammas3 Italian installation occurred in 1953. The engineer and foomenander of the

Navy Ottorino Beltrami was the director of OliveBull, while the very young Elserino Piol emerged

as the technical and salespporting driving person, thus beginning a brilliant career as a high level

manager. The essay [38] containdedailed history of OlivettBull.

% :H DOUHDG\ PHW KLP DV DQ 20LYHWWL DGYLVRU WR 3LFRQH DQG D WHPSRUDI
Mark IV project.

5 Ref. [37].

5 A further witness of such unfriendly relationship can be found in the fact thatdimg to a 1959
announcement of the Elea 9003 [39] the machine had to be equipped with an auxiliary mass storage of
up to three magnetic drumsvery likely supplied by New Canaasbut this feature was in fact never
implemented.

57 It seems likely that GULDQRYV YLVLRQ FRXOG EH LQIOXHQFHG DQG FRPIRUWHG E\ W
commercially available and businessented computers built by Eckert and Mauchly in the USA (the
Univac, soon acquired by Remington Rand) and by Lyons Industries in England_Etbe
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WKH VFLHQWLVWY IRU WKH VFLHQMW L-prd¢as§ordop heWR EH VXSHUVE
LQGXVWU\ IRY WKH PDUNHWY
He was nevertheless perfectly conscious that a strong scientific and technological
groundwork was the prerequisite to afford the computekabavith an original and
competitive product. The first move was to find out a skilled and reliable person to
lead the R&D activities of the firm in the domain of electronic computers. Adriano
HYHU KDG WKH DELOLW\ WR LPPH Gy Duiig @ riisteltdFHLYH SHRSOH T\
United States, he met Mario Tchou, a thirty years old professor at Columbia
University, and was touched by his human and professionalPftralfghin a few
months, in 1954, Tchou was hired with the twofold heavy responsibilitgritsibute
DW &6 &(facttitdties)(Sek latter paragraph) and to set up the already mentioned
20LYHWWL /5( UHVHDUFK ODERUDWRU\ $FFRUGLQJ WR $GULDQ
as an excellent manager as well as a resolute but friendly leader of thedREat
small group of engineers and physicistall of them in their twentiestcarefully
selected by himself.

COMPUTER SPREAD THROUGHOUT ITALY: 850 COMPUTER SPREAD THROUGHOUT ITALY:
Number of Installed Computers 1955-1965 % Share by User Cathegory (1965)

650

Universities and
Scientific Centres

Central and Local 17,8
Government

340 Insurance, Banks,

Social security ‘22-5

200 Industry 45,0

%0 Independent 58
Service Bureau '

10% 20% 30 % 40 % 50%

(YHQ LI &6&(TVY DQG 20LYHWWLYV LQLWLDWLYHV VKDUHG WKH
we owe it to point out some intrinsic difference between thHeinst of all, before the
advent of the general purpose computers, the architecture of a scientific machine
markedly departed from that of a businesented one. As a further difference,
whilst the CEP was intended as a -@fe-kind machine to be useih a self
contained laboratorlike environment, the Olivetti computer was conceived as an
industrial product; it had therefore to fulfill specific needs of mass production as well
as easy of maintenance, ergonomics and aesthetic appeal. Last but ndtH&ast

meaningfully christened Lyons Electronic Office). No doubt that Adriano Olivetti was well aware of
both initiatives.
% $GULDQRTV YLVLRQ DQWLFLSDWHG LQ IDFW W Kthe RoyrBimsYrHG WUHQG $V IDU D
figures 1 and witness bth the rapidly spread of computegsall of them but the single CEP were
manufactured by industr¢and the rapidly % decrease of scientific users. Both histogramthare
DXWKRUTfV HODERUDWLRQ IURP WKH 'DGGDYV UHSRUW > @

59 Mario Tchou was born ilRoma on 1924 and ever lived there; his father was in fact a diplomatic

officer at the Chinese embassy. When the war ceased he went to the USA, becoming bachelor in
electrical engineering (1947), Master of Science in physics (1949) and associate piffes=strical
engineering at Columbia University (1952).
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SURMHFW ZDV FDUULHG RQ LQ WKH VW\OH RI DQ PRSHQT FRQW
science, thus originating a flush of papers detailing scientific and technical
DFKLHYHPHQWYV 2Z@ctording/tavdoshiviors iraatice In industrial research

tprivileged instead confidentiality so that articles and repedsyway of more or

less promotional scopgappeared only in the latest phase of the project.

In early 1956, after a period of hospitality at the University of Pisa, LRE started
operationslt was housed in a pleasant ancient villa at Barbaricina, a suburb of Pisa,
DQG WKH /5( FUHZ EHFDPH FXUUHQWO\ NQRZQ DV WKH p%DUE
exception of Giorgio Sacerdoti and Martin Friedman, LRE members almost lacked of
previous specific knowdgé®. When Tchou selected them, he mostly appreciated in
fact their intellectual potentialities, so that they only needed brief and intense training
to plenty master the fundamentals of the new science. While Sacerdoti knowledgeably
assisted him in defing the overall design of the machine, Tchou committed to each
member of the staff the care of a specific functional subsystem and regular meetings
were held to check the interfaces.

It seemed almost incredible that at the end of 1957, well in advancéhevieitial
schedule, Tchou and his guysvhose number grew up to thirtscompleted the Zero
Machine Macchina Zerd, the vacuum tube prototype of Elea computers, with a
transistorized tape control unit designed by Lucio Borfielld second prototype
immediately followed and it was only at this point that Adriano officially confirmed
electronics as a new concern of his industry and allowed further investments.

It was not enough because Tchou insisted that Olivetti had to afford the market
with a first dass product and full transistorization was absolutely needed. Saving the
logical and functional design, circuitry had to be completely redefined; a quite
demanding task that LRE quickly accomplished so that, in autumn 1959, the
production plant was abl® teliver the Elea 9003, one of the worldwide earligst
possibly the firsttsolid-state commercially available computers.

Other notable features were: magnetic core memory expansible from 20,000 up to
160,000 characters in modules d,200% variable Ength memory fields; interrupt
signals that allowed the simultaneous execution of three programs; up to twenty
magnetic tape units; last but not least, an ergonomic and pleasant appearance invented
by the architect Ettore Sottsass.

60 sacerdoti came from the engineering group of FINAC. Friedman, a Canadian engineer, previously
worked with Ferranti Industries at Manchester
An assessment of synonymous names that often appiarature:
Macchina Zero: the vacuum tube prototype (tape control unit made with germanium transistors)
built up at Barbaricina on rough laboratory racks.
1V / Elea 9001: the same Macchina Zero (#1 Vacuum tube prototype) moved to Ivrea, dressed
in a siitable office style and used as a complement to the poarchdata processing centre.
2V | Elea 9002: #2 Vacuum tube prototype; tape control unit made with silicon transistors;
installed at Milano as a derngentre and software laboratory.
1T / Elea 9003#1 wholly Transistorized prototype and production model at the Borgolombardo
factory.
Elea is a contraction dlaboratore Elettronico Automatico
62 A character w&/ F R G H GByt&¥ §tx Bit plus one for parity check. Filippazzi invented a method
that halved the biselection circuitry; the invention was patented by Olivetti and licensed to Plessey in
England.
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The computer factory vgaestablished at Borgolombardo, near Milano, where the
research group of LRE also moved. Production activities together with the setting up
of a commercial organizatiosincluding hardware and software customer assistance
+became the most demanding antafciallydraining concern of Olivetti. It soon
appeared that the computer business could benefit from the commercial experience
already matured by OlivetBull, also because pundard and electronic data
processing shared the same category of custorn@igetti then acquired 99% of
Olivetti-Bull and merged it into the DEMijvisione Elettronica Olivet}j headed by
Ottorino Beltrami and with Elserino Piol as marketing manager.

The exciting times of Barbaricina were over, but intensive research on new
PURGXFWYV FRQWLQXHG XQGHU 7FKRXYV GLUHFWRUVKLS
to which his father Adriano, since the beginning, committed special care to the
electronic branch. The most valuable achievement was theamg® Elea 6001
computer that &d a micreprogrammed architecture: it was delivered in 1961 and
became nearly standard equipment for university computing centers. To improve sales
of this successful product, Piol insisted to slightly modify the machine int&ldee
6001 & P R G H Or Codrfieldral® better suited for business applications.

When considering the activities that LRE carried on in the domain of software,
some weaknesses appear in retrospect, especially in comparison with the experiences
we have discussed in former paragrap

During the early phases of the Elea project, attention was almost exclusively
focused on hardware while the critical role of software begun to be appreciated only
upon completion of the Zero Machine. The care of software was committed to a small
+and perhaps undesized tgroup led by the mathematician Mauro Pacelli, who
privileged the theoretical study of hidével programming languagesthe secalled
MO RJLF SUR leapifgraln®@st inattended the domain of application software;
an approach thaompelled the commercial division to pursue almost at random the
software requirements issued by customers.

To give but an example, the lack of a software supervisor left to the application
programmer the exceedingly delicate handling of concurrentramg so that
multiprogrammingza distinguished feature of Elea 90&fezsted almost unused.

Later on, the LRE logic programming team defined an original Algel
language, named Palgo, and built a compiler for the Elea 6001. But it happened that
the @01 userstalmost all of them were scientific centreasurgently asked for a
Fortran compiler and it was the commercial division, not the LRE, to fulfill in a hurry
such a request

The massive import of solistate components concerned not only Olivatti also
other industries, namefgr consumer electronics, giving the opportunity to set up an
autonomous production in ltaly.ciou and Roberto convinced Olivetti to catch the
opportunity: the SGS companySdcietd Generale Semicondutjorivas then
estabished in association with Telettra and started production under Fairchild

63 It should berememberedhat highlevel computer languages were then in their magmatic infancy, far

from benefiting of much later standfdefinition by super partesauthorities. It seems likely that
Pacelli refused Fortran in order not to appear as an-i@Mwer. Moreover, Algol represented the
leading edge of the statd- the-art and was ennobled by its academic and mostly Europégin. or
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Semiconductor licen&e SGS revealed a faeeing initiative that grew over the years
LQGHSHQGHQWO\ IURP 20LYHWayd Wall ative vikiQtte ®RZQ LW LV QRZ
name STMicroelectronics and with the partnership of the Thompson French industry.
During the early sixties, forty Elea 9003 and seventy 6001 were delivered, that
represented about a-30% share of the domestic market; a result that could appear
rather satisfactory,lso because the Italian government never supported Olivetti with
benefits +like preference in procurements, protectionism, assignment of strategic
projectst WKDW ZHUH FRPPRQ SUDFWLFH DEURDG LQ EDFNLQJ RI W
of the computer industfy Moreover, DEO casfow heavily suffered+under the
SUHVVXUH RI ,%0MV F Rthd ptactice DOrerBimyQristedd of selling
computers. Looking at the future, the most serious drawback appeared when
considering that the domestic market was famf reaching the critical width that the
computer business necessitated in order to get a profitable return on investment; after
all, it was the time of IBM 1401, the first computer to sell over 10,000 worldtvide
On the other hand, the powerful multinaté structure of Olivetti was strictly bound
to the traditional mechanical products and was then unsddewell as reluctanttto
engage the extraneous and completely different business of computers. Roberto
Olivetti and Tchou sought to escape natiooahfinement but their effort to gather
abroad some industrial and/or commercial partner revealed as ffuitless
We owe also mention that Adriano, in 1959, audaciously embarked in taking
control of Underwood, an American industry whose production of oftpepment
IDLUO\ PDWFKHG 20LYHWWLTV DFWLYLWLHV W ZDV WKH NH\
market of the States and the acquisition of a prestigious American firm by an Italian
one caused sensation at the stock exchange; on the occasion, the Olipettaitm
of America was established and the brand modified into Oligttierwood.
7KH VXFFHVVIXO VWUDWHJLF PRYH UHDOO\ VWUHQJIJWKHQHG
international market but the business was soon revealed as less advantageous than
expected: QRW RQO\ WKH VWRFN DFTXLVLWLRQ SULFH ZDV RYHUHV
works at Hartford (Connecticut) appeared obsolete to the point of requiring heavy
LQYHVWPHQWY IRU UHVWUXFWXULQJ 'XH WR 20LYHWWLYV SRR
implied loans fron banks and the growth of indebtedness became a critical and risky
concern.
Such was the overall picture when Adriano Olivetti, on February 1960, suddenly
died of heart attack; the firm was completely unprepared to face such a disaster and
the members oDlivetti family +the majority shareholdersdecided to commit
management to some extraneous personality. The electronics at Olivetti had lost its

64 Worthwhile mentioning that Federico Faggin began his career at SGS. He was then hired by Fairchild

and later on joined Intel, where in 1971, together with Marcian (Ted) Hoff, he built the first
microprocessor, the celebrated Intel 4004.
65 The noton of tTQDW LR QD OL ¥ KERRBLRZMG IURP &KDQGOHUYTV HVVD\ > @
66 Because of the confinement within domestic borders, Elea computers remained almost unknown
abroad. This also accounts for the recurrent lack of consideration by foreign historians.
Similar attempts by Beltrami and Dino Olivetti had the same negative outcome. As far as the computer
industry is concerned, European countries repeatedly exhibited over the years their inability to
cooperate and the venture of Unidata is paradigmatic: ieas@blished in 1972 as a transnational joint
venture between Cii (France), Siemens (West Germany) and Philips (Nederland). Unidata mission
consisted in a strong reaction against the supremacy of the Americans but reciprocal jealousy and
mistrust of the pdners caused its vanishing within a couple of years.
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authoritative tutelary deity and the supporters of the mechanical tradition, who
prevailed at any level ohe hierarchy, felt free to rumour against LRE and Deo that
they measured only on the base of poor financial performance.
It was not enough: on November 1961, even Mario Tchaged only thirty seven
* perished in a car crash, thus leaving Roberto Oliviti¢i sole defender of
electronic®.
The final scene matured between 1963 and 1964 when the economy entered a
worldwide recessive cycle that inevitably affected also the market of office
HTXLSPHQW 2O0OLYHWWLTV ILQDQFH GBiuhoQ/isetihid\ HIKDXVWHG DQ
a distinguished economistin order to avoid catastrophic bankruptcy, urged for an
HMLQWHUYHQWLRQ JURXSY RI SULY xudtiredt Eo@mIbf D G LQGXVWULHYV
stock xthus reducing to almost nothing the share owned by thetBlfamily +and
guaranteed against default but firmly stated dismissal of the electronic division as a
preliminary issu®. It was argued thattletting aside the excellence in technology
investments required to successfully run the computer marketvioskned the
capabilities of every lItalian industry; electronics represented after all only a tiny
IUDFWLRQ RI 20LYHWWLTY RYHUDOO EXVLQHVV WKDW LQFOXGHI
abroad, twenty factories and fifty five thousand employees.
Just in tlat moment, General Electric was seeking for opportunities in order to
ZLGHQ LWV FRPSXWHU EXVLQHVV LQ (XURSH 20LYHWWLYV "(2 L
that too was facing a financial crisisappeared the most viable chances and GE took
advantage fromdih.
Between 1964 and 1965 DEO was then sold to the Ameffcdins marked not
only the defeat of an admirable adventure, but also the definitive technological and
commercial subduedness of Italy in the domain of computers. It is interesting enough
that the government completely failed to appreciate the damage of losing such a
unique and strategic asset, while in France the delivery of Bull to foreign hands was
felt as a wound to national pride, at the point that President Charles De Gaulle reacted
launching the celebrateBlan Calcul™
In the meantime a gratifying surprise matured thanks to Pier Giorgio Perotto, an
HQJLQHHU ZKR ZDV ZLWK 7FKRXfV WHDP VLQFH SHURWW
incompatible with the GE representatives so thatogether wih his assistants
Giovanni De Sandre and Gastone GarzieldH GLGQTW TXLW 20LYHWWL ,Q IDLU C
with Roberto Olivetti and working with extremely poor resources, he was able to
work out a small desktop electronic computer; not a toy but insteadesgimfal tool
at any rate, programmable by means of an essential but effective language. The
Olivetti Programma 101 personal computer was born and when it was exhibited in
New York at the 1965 Bema Show the success was astonishing, almost obscuring the

He was elected among the top managers but almost deprived of autonomous initiative. Bitiami

DEO managing directotrand Sacerdotiwho succeeded as responsible of the research laboratory

loyally assisted him but they were both in an even worst position.

69 Ref. [51].

© To be precise, the OGE (Olivefieneral Electric) company was established (75% GE and 25%
Olivetti) that became GEISI (General Electric Information Systems Itehgn GE vey soon acquired
100%. Later on (1970) Honesell replaced General Electric and GEISI became HISI (Honeywell
Information Systems ltaly).

1 Ref. [47], [48].
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traditional mechanical products. Over the years, 44,000 machines were shipped
worldwide, many of them in the United States with the Olivéttderwood brand
(the NASA space agency was among the first customers and bought.sixty)
The commercial success ofetiProgramma 101 (P 101 for short) shocked the
supporters of the mechanical technology: little by little they accepted the new course
RI 20LYHWWL WRZDUGV WK ¥ Wéthwbil® edteningthai k&' | HOHFWURQLF
P 101 incorporated an I/O origin&dture that used removable and reusable magnetic
floppy-cards as the medium for storing programs and data. HeRdekard later
cloned that feature in its HP 9100 model and paid to Olivetti a royalty of about one
million dollars.
20LYHWWLIVRAWEKIGUYWDEZOBFWURQLFY NHHSY DWWUDFWLQJ WK
historians who unanimously complain about that unfortunate happening
Assuming a complementary point of view, it has been remarked that th&®ERE
experience was not scratched out by Gené&ilakttric but rather merged into a
multinational enterprise with new criteria to handle the busihess a matter of fact
+and even if some discontinuity occurred as in the case of the already mentioned Elea
9004 projecttthe Italian managers, humanoasces, factory and research laboratory
were kept almost untouched, and even increased, by General Blectric
The story of Elea 4001 is meaningful enough. This mediimed computer was
launched by Olivetti in 1964 and represented the most valuable ashgtoeaarket
asset that DEO brought as a dowry; with a minimum reshaping in order to fit the GE
series of computers, Elea 4001 was marketed as GE 115 and sold over 4,000, being
particularly successful in the United States. It was the first time that autemp
entirely designed and produced in Italy massively reached foreign markets; a result
that taccording to previous discussiatOlivetti could have hardly achieved.
2YHU WKH \HDUV PDQ\ RWKHU p,WDOLDQY FRPSXWHUV ZHQW
General Eectric zand later Honeywelltbrand that left hidden their origin; among
them, in the early Seventieth, the Level 2 model of the Honeywell Series 60, was even
licensed to the Japanese Hitachi.

72 Ref. [50]. A key factor of the P 101 success was that, quite differently from huge computerssyste

perfectly matched the practices of office equipment sale forces: the P 101 could be sold piece by piece
(at the price of $3,200) and was extremely easy to use and mtama

Later on, electronics arrived to affect the same traditional offiagpetent: the Auditronic 770
accounting machine (1969), the Logos 250 calculator (1970) and the ETtypédriter (1978)
represented the first electronic products of their category.

74 Ref. [52], [53].

7> Ref. [54]. To give but an examplgroduct plannindmethodology was introduced by the Americans

and represented a novelty for the Italian management culture.

The computer factory remained at Caluso, near Ivrea, and the research centre was kept at Pregnana
(Milano) under the guidance of Franco Filippazz
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APPENDIX: where to meet computer relics throughout Italy

MILANO: CRC 102A Central Processing UniP6litecnico di Milang.
PISA: CEP, CINAC (CPU only), ELEA 6001, Bull Gamma 3, Tagumus and
many more Museo degli strumenti di calcgto Documents at theéArchivio
Generale di Ateneo
ROMA: ELEA 9003 (Museo dellePoste e TelecomunicazigniDocuments and
,1$&9V PHFKDQLFDO ArEh®if St@ribolfiRUY DW WKH
BIBBIENA (Arezzo): ELEA 9003, functioning! (VW LW XWR 7HPQLFR p( )HUPLY
IVREA (Torino): Olivetti P101 and many other Olivetti produckdusecLaboratoiio
Tecnologic@menjeDocuments at thArchivio Storico Olivetti
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Fig5.11: P 1Q floppy card
(the blak reverse is the
magnetiesensitive side)
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