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This is Interview TC-48 in the IBM Oral History of Computer
Technology, Larry Saphire interviewing M, Jacgues Malﬁ:ﬂnauge in New
York City on Jamuary 15, 1968,

3. TYou ware telling me that you first started working for IBM as an
engineer and that you worked on the S3EC in 1948,

M. It was in September of 1948 and the firstcontact with 4 largescale .
computer which was unforiunately somewhat short s.nce I spent only five weeks
in the depatment and had just begun to understand programming when I was
" assigmed to another job.

3. The 8520 had been Insialled then?

M. Ii was Inzalled at 550 at that time and it was quite new in terms
of prograwuzalng ability. It was really in my opinion, the basls of future work.

8. In programming?

LI. In programming, yes and 2lso In terms of electronic cirenits which
were quie new at that time in handling computations.

3. Do you recall anything specific in your lea;m-;; of programmineg
at Uie time about how difficult 1t was or how the learning procedure went
any

L. Well I don't have very vivid memory of this period and I was, ..,

there woere no classes in programming at that tlme really and T was learnng
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with a set of bools and trying to go through the maze of eircults to understand
at the same thime the technology and the programming of the computer.

S. The programmers who did start work on that kind of just felt thelr
way along as I've heard it. They didn't quite know either, what they were
doing.

M. There was no theory of programming at that time. It was e method
of successive lterations and you would test a program and redo it and there

was gencrally a lot of thne spent in trying to optimize tha programs and there

" wera no basle lanquages s we have today. It was programming in machina

language which was very awkward and haavy to meanipulate,
8. Did they have a symbolic language for th: S3ECY
M. As far as [ remember there was no Symbolic lanjuage at that time.

It was machine instructions that you had to code.

9. Vou said that then after that brief stay with the SSEC you went and you
worled in Poughlkeapsie on the If.i

M. Well that was a little bit lat.m:' but I was in the flest Custor r
Enginsering Class on the t04 and then worked in the Testing Department

in the Poughkeepsie plant which was I f{hitin Iitaba;qaqd April t.‘rf&“l'.-h Then
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when the first ﬂJ-le“:]Eﬁ:umEurum, I was in charge of teaching the 604 to
the cus.omer eng neers and also to organize courses for our anginsers.
I must say that one thing which has been extremely important as far as Europe.
s concerned in the history of computers is that we made extremely bad
forecasts, I remember that when the 004 came, we thought that we could
sell about twelve on the Puropean market. When 7 conaider that today
there are about ten thousand computers installed in Europe, it shows the
arror we wmade in the forecast.

3. Your error was world-wide.

L. Tos it was world-wide.

9. Nobody in the U. 8. thought that too many computers wora going
to be sold either.

M, That's right, Y=s,

. wWell what was the kind of installations that the 004 went to%

I, Viell the first installations were in the area of sciontific
computing becausa we mqught at the beginning that was the fisld where calcula-
tors, becauze I wouldn't even uce the ﬁurd computer for the 604, would be
used. Then we found that there "-ii'E.I'ﬂ very snacial applications in the European

market wiich requirad a high compu ing speed assoeiated with printing of
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results. Cne of the cases In point is the banking ficld where In Burope there
is a system of computing interest on a daily basis in function of the traps-
actions which happen every day. It is called the scale method of interest
computation. And so until that time we had always done this operation by
having cards punched with the transactions and processed through a caleula-
tor, relay type caleulator. Then you had to take the result card and mateh
therm with rame and address cards and printed statements of account which
in some countries was done on a daily basls, When we had the G04 we had a
vary powerful means to make this computation. But we still had the same
mamber of rung through different types of *na.chhms zuch as sorters, then calcu-
latar, them sorter, then collator and printer,

5. This was semil-mamal 7

M, Well you imow you would teke the batches of cards and procees
diem from one icachine to the other. And at Lhat tima we bullt up very great
pressure to have a hook-up hetween a (04 and an accounting machine in ordor
to have roally a programmed tabulator, compiter groun. And it is interesting
to note that it ia in Burope, because c;‘. this pressure from the banking fleld
In particular, and also a little bit from public utilities, that the concept of

a caleulating aceounting mach ne was bormn.



3. That's interesting because I was going to ask you about a hook-up
like that that would be similar to the Card Programmed Calculator,

M, It was in some ways very similar to the Card Programmed Calculatar,
But the Card Programmed Caiculator when it was desigmed, wos designed for
sciantific applications and also had a limited memeory capacity. So we did
a lot of things to the 604, including increasing iix.Ayfatifyl its storage capacity
and hooking it to an accounting machins, And this In fact was the first computer
lat us =ay, that was used in Europe.

8., What did you eall it?

Ii, Oh we callad it..... thers wasno sﬁecial nome. It was called in
me:f? tn Gm;ﬁbﬂmﬂat&"f i

3. UnG.uoPeesas-

L. Computing tabulator or something like that.

4, Tow was the accounting maching usad?

L. Well the accounting mach ne was going to do two things. It was
rending the cards, fseding the information to the compater, having all tho
compatetions made and then having the results printed Lomediately, So you had
then only ome run.  You would put all your cards in arder n the accountlng
machine, have all tho computations made, print the resulls and have surmmary

cards for the next run,  Dut this saved a tremondous amownt of manipulation.
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S. And you nsed the 604 which you had modified, to have aﬁfﬁ large
INAIMOorY.

M. TYes and it was the computing unit of the group.

3. How did you enlarge the memory of the 047

M. Well we added relay storage memory in a special frame which
was mounted inside the 604 which Increased the posidons of storage,

S. I see.

M, With wire contact relays.

3. 2o vou king of inereased the power of the electronic calenlator by
putting electro-mechanical devices in thera.

M. Not very elegant technical solution but it woriced, It allowed us to
change conuiderably tha scopa of some appllcations.

g, Which model of the aceounting machine was hooked into thuia?

. Well the aceounting mach ne which wa. used was an accounting
mach ne cailed the 421 which had been developed earlier in the French labora-
tory of IBM with in mind again the banking applications, I wos hoforo-the—

e of the a2 o 44l s .8 E.:::{:L:Un;;iﬂg mach ne had a graater number
of counter wheels than the old 405 or tha 402 aven that we had and also & largor

nrint span and again th g wag for this type of application.
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3. Was the scale method of tanking of daily interest computation the
motivating factor for making these modificat'ons?

M, It was the main application, yes. And also in public utlllties we
began to use it for billing Li;w;m, having all the meter reading cards
follow the address cards in the accounting mach ne and then the computaticns
made on the computer and the results printed in one run.

8. What mr‘ﬁﬂmiﬂ, do you recail that?

L1, Well the 421 ... the first installations were in Februnry, 1002,

I remember well because the two first ones went to ona of my customera.
1 was 4 salesman atb that time., Than the hook-up must have been Installed
in '04, tha. was quite a bit later,

% E«“{é 2

2, Well how dld this group calculator, iz that what you called it/ how
did th s compare with similar aceounting equiproant that was in use in the
United States?

M. Well the only thing which could have been compared in the Siates
In terms of IBM products was the CPC.

&, Was the hook-up usad for a:utlunq except banks 85 conunercial
computera?

L. Well as I menticned before, we had it for public utilities and

thore have been other applications, DBut these were the two madn ones,
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3. Wall the CBC got daveloped because the people at Northrop Aircraft
had been dreaming up the idea about why not put an accounting machine togethar
with a 604 and so forth, Were there any similar ideas floating around the

French scientifie community at the time?

oooootoonononrs
M. ﬁ‘gﬂm;imtdm apolications or scientific usarﬁttmmad card

D
equipment waSr-HHT bi later in Europe than in ﬂm United States. In fa.-::t
we started to do some work on old electro-mechanical calculators back in

... at the end of "4 and we zaw that the CPC was a good machine for that,

30 we Lnported CTC's from the United States, In fact, we opened the Data
Center in Darls with a C2C. 1don't rem mber the exact year, I think It was
in 1951 maybe,

. Was thal for sclentific computadons.

L. Yes only for sclentific .omputations.

8, What kind of business did you do?

M. Ch I think the first customers we had , ... the first cusiom r 1
remamber Was a demartment :l.n the Sorbowrne dealing w th crystalolography

*"’:‘-‘ru.-'-' CrIeY Serxies

where they lod b0 COMDULE . .52 s e deaea s OGRS Then wa did a lot of

optical ray tracing, simultanecus linear equations and in fact I remomber
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that ona of the first big jobs of the CPC was to solva the problam of the French
budget which had been put into a set of 33 equations with 33 unlmowns Y . . ..
< ssesesessass that we could solve ior the first time. Because prior to that
time solving a =et of 38 equations was pretty much impossible,

3. And It was done in fact on the CPC,

M, It was done on the CPC, yes. e

. Wwell was the CPC in frequent use ¢

ki, ©Oh yes, after a few months it was working two shifts and was quite
 busy.

3. Well at that time the English had built the EDVAC [ think it was.

LI. WVWell I inust say thab at that time [ worked in the French company
and I was not very familiar with what was going on cutside because our net-
work of Information was generally not as good as it is now.

. There was no crosg=-current between Britain and France?

M. Io.

g. Well we were {allking about the 421 sot-up at the time. Was there
anything alse that was developng as o ﬁaed bayond the 421,/004 configuration?

M, EKEMWW; as more of thess systens were installed, the

requirement for a more powerful, faster type of similar syutem becams more
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and more obvious. Imust say that when the 850 was announced in the United
States which was I must say, in fact, the first, w wea would call it medium-
ai.ed now, but at that time it was a Lig cmnpwne:a- camiu’wa immediately found
the need for 650's in Europa.

8. Well let me ask you this question. In the United States things like
the 701 and certainly the CPC and the 701 after it and so forth, and even -
the 88EC and the Marik I befors that, had been hmlt bacause thore was a
foeling that some scientific users could use it anﬂ because they felt that
there wasn't a very big market becanse thore weren't very many big scientlfic
users, in the European wniversitios was there any work gong on that would
require blg computers like thd 701 at the time that is¥ |

M. f@wm in this pericd of time, back in '55, Europe was
still in the reconstruction perled and the funds which were avallable for
resoarch and development, whether in industry or at the univeraities, were
rather Hmitod.y‘fﬂ tha: our equipment was not always satisiactory and people
had not yat really bought the lden of using computers for scientific worl.
It staried on a Service Bureau basis, .but ns soon as the machines were
announced in the States, the need became more obvious in Burcpe but it
genarally started on a Data Cenier basls, people were using one hour, two

hours, three hours.
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2. Isee, It was somothng that IBM or Machine Bull or someth ng
like that introduced rather than in the univeraities,

L. Eflgu you know, when something is happening you never know if it
is the maprlet that has really pushed it or if it i=s the technological advance
which has made the market aware of the need. So it has been a gradual
process of peopla realizing that to go further In thelr research work they needed
computers but it took a lot of time.

8. Let me ask you this general question sbout development, In the
TUnited States, of course the computers were developed out of wartime neads
and ballistics computations and the varlous code type of thing. This gave
it an impetus and when quys got back to the universities they knew about it
and therefore at Mi.T and Mineis and so forth, pecple said we ought to build
a computer and they started, having read the Von Meuman-Goldstine papers,
they than proceeded to rmake computers more or less derived on what Von
ilewman had outlired. Do you know if they wers reading the Von Newnen-
Goldstine papers in Europe?

A ML Well they were reading the papers but the structure of the

European wniversitios is very diflerent and they are much poorer than the

U, 8. universities and bulld ng a computer is an expensive ventura. W



...... UK had done it and some of the pioneering efforts were mades ;in
England. Puton the Continent the lwo major countries are still today France
and Germany. Now Germany was in a compleie reconstruction phase and
was no: thinking too much about this kind of a future at the tims, And in
France the universitics were extrsmely poor.
8. Icee 50 there was no money at all,
M. There was lack of funds,
8. Eut did you find that there were many university clients once the
LCata Centers came in?
i. Chyes. In fact we had in France the first 704 Computing Center
in Europe and it was closely assoclated with thae universities, Then when we
' Toulouse
had the &50 in Europe, among the first (50's was one in the Tulouse University
which was the first university In Eurcpe, axcept for UK again, to use a computer.
&. Do you recail what they used it for at Tulouse?
M. Idon't remermber the application but basieally it was In the field
of applied physlcs and appiled mathematics,
3. What was the feeling let's say in the French company about
tha quesiion of developing them in France or Lnporting them from Poughkeepsie?
M. W 'ftha feeling has always been that products had to be manufac-

turad loually for several reasons and cne of thom wasa that at this time and
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for many years efter, the Suropean countries had very strict controls on
hnpurtﬂw fo we had to mamufacre the 050 and then the 705 in
Furope, ln order to be able to put them In the market placs., Had we mported

them from the United States we would have imported maybe one-tenth of what
et

uucthmﬂmmmmmaummwm

had not manufactured in Burcpe ai that time, the market would be maybe one-
third of what it is today.

S. When you et up mamufacturing plants these were In France and

- Germany I mke it7

M. And UK and Swaden and Italy.

8. Was thls based on the Poughkeepsie and Endicott operat ons?

M. Oh ves there had always been a very cloge assoclation and when
we started for Inetance the 6560 production, it was closely related to Endicott
and when we started the 705 it was closely associated with Pougikeepsie
with an interchange of peopla and so forth.

8. Well what was the feeling let's say in France about the development
of big machines like the 701 or the 704 or the TO5Y

M, L{ﬁm?cu see these machnos were rea:ly introduced in '35 on the

Furorean market and the feeling was that there was a gop between the 004-421
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hook-up and these blg computers and what we needed was in fact a more
sophisticated, more powerful 604/421 hook-up for the genaral public, .. ovaaanan
whila we thought that the TOO series and even the 050 were only for a small
group of customers, So we made a lot of studies which culminated in a meet-
ing that we had in Germany in July of 1956, where we discussed with our
American Mgy friends and a group of Gorman and Erench enginears and
product planners the need for an intermediate type of computer. And this is
basically at thia maatmq that 1;11& 14[':1 wag borr, When it was first started
it was called the ?WﬂM,x the Wurld-’i-’-hde Accounting Machine, And you see
in this nama itse_f Pdlges what was the‘&;upaﬁun at the time, It was still
called an accounting raachine although what we wanted was very good computing
facliitios, Tor instance it is on this oceasion that 2 concept like the ﬁ% VnrmH
EEM%HA word logic was Invented h; two French eng.neers.
— 3. That was E..-trana and Papof?

4, Yes. We had several projecis going on at that time and what we
were trying to do was to have a machine that would satisfy the requirements o
of the U. 8, 2nd the Duropean markets at the same tlme rather than have
parallel developments gong on in the U. 3. and In Eurcpe. Bul there was a
very strong Europsan Input in this machine.

8. Vhat wera the basle specifications that you had in mind for the WWARMY
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When you say it was intermediate between the 705 and the 421,/604 hook-up,
is that it?

M. Iwould say that the basic requirements wera to have a faster printer.
I remember we had concluded that the optimum speed was 230 llnes per rmlimte
at that time while the hook-up had a maximum Hpa&duflﬂfal’&w, 100
lines per minute printing. We had a requirement for a much larger storage
capacity than was provided by the §04-42]1 hook-up. We had & reguirsment for
easy formatting of informat.on which led to the variable word logle.

5. Was that what was called the print-editing?

M, Well it means that in a certain storage size, you don't have to
identify words as you did for J{lh"ﬁnﬂa on the 650, The fields are dafined
by characters but you can have a word of ten characters, one of twenty and so
forth, ¥You don't have to reserve a specliic spot for words which gives you
in fact a much greater capacity for the same amount of storage positions
because in 4 machine with ten character words for Instance, i you have a lot
of words with only three or four characters, you lose a word sach time,
When you have variable words, you utilize the total capacity of the mach ne.

3. And thiz was spacificd for what reasony Was it economy?

M. Well the problem was that we foundd that In many applicailons we

were handicapped by the word size and by the memory size of the mach ne.
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So we tried to find a compromise between extensive storage but with enough
capacity and the best way was to utillze the storage to its best,

8. When you wars thnking of the spacifications for the WWAM, what was
it that mads you feel that , ... of course cbvicusly In retrospect you wers
gbsolutely right in malking this market precize, But what was your objection
at the time to something like the 7057 -

M. Well the basic objection was that the 705 was at that time anyway,
too powerful for the Buropean market which had many less big companies
than the U. 5. market.

3. AL measured by the rental?

M. That's right, The displacnbie cost wos much lower, Customers
could not afford or at least few customers could afford the very largescale
machines,

3. Well then I guess you should briafly tell me the story of the WWAM,

i, ﬁ.fqil I have already described purt of it, It was due to the require-
men! of the market for a great number of omall, powerful, calculating account-
ing machines but less biy than the 705, And the same requirement existed
in fact In tha United Statea. So basically it started with this meeting in Germany

and then we continued to refine the specifications. I remember having spent
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six weeks at the end of 'S5 in the Un.ted States working on this, redefining
the specifications, trylng some programs. We had selectad them from the
Un-ted Sakes and irom Europe, tha most frequent Important applications
of medium-sire ﬂéﬁpﬂ_—,ﬂ;ﬁe customers to try to come up with the best possible
a&xﬂ«ic&ﬂﬂgﬁ.%@ epecifications. And them there was a lot of discussion.
Thare were discussions betwesn enginearing groups on the different concepts
to be chogen,

3. This was between both U, 8. ad French engineering?

M. Well German, Frenchand U. 5. engineering. It evolved to what
was callad later the 1401,

3. Well what In your opinlon was the reason that such a machine wasn't
thought of in the United States?

M. Well I could not say it was not thought of in tha Uniled States hecause
there were projects in the States which were very comparable, But I think
the pressure of the market was a little bit less here than it was in Burope for
'this kind of equipment.

ge I get!ﬂie foeling from what you've been telllng me that the French or
the European [BM companies wera vary oriented toward a kind of medimn-

slzed market and basically a commerclal market.
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M. I guess that the market, wherever you worked, the market setg

fhe nm priorities on what you ﬁ‘;;ﬂ-gc:mg to do and there was a much
atronger nead for powerful compuiers in the United States than there was in
Eurcpe. 30 obviously feallng the pressure of this market, the U, 8. company
hada handenr:yﬁi,ﬁddq to giva a priority to the largescale computars
than we did in Europa. Cn the other hand, we were very much interested | |
by the medium-sized market where we ﬁ;-‘at that time & bigger potential.
The structure of the industry is very different. As you lmow, thers are very
few big companies in Europe and at that time it was still more true than it is
teday. So the big users wers vary fow. |

8. That's a very significant situation because of course eventually yenerat-
ing the 1401 was a very important .....

Li. [think that in a major technical develompnent it is always very hard
to say who had the idea and what was the market that was pushing more than
the other, You try to rationalize it after the facts. Put I don't want to give
the Lmpression that these concepts were only needed in Eurcpe. It was also
needed in the United States. It was a matter of priority.

2. Wail it's funny also that the $50 which was a rauch smaller machme

than the 701, lkind of got developed by mistake you raight say. INot by mictake
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one of those things that nobody expected anything from and yet it proved to
ba quite & groat financial succesa we knmow as well as practical.

}4. Here again you see when you look at the evolution of the 850, you
find that the people who initially thought of the G50 and thought of it as a calcu-
lator, not as an E_EP shall we say, because it was just a card input/oulput
machine at tha beganing, There was no printer at-Ech&d and it was only

later that printers and then tapes came in.





