A. Academ c Oigins of the Founders

In the 1930’s, nost of the future conputer scientists were
originally academ cs, rather than corporate engi neers. Even apart

from their qual i fications, their backgr ound was
di sproportionately academc. They were not all "university
brats,” of course, but their fathers tended to be in cognate

occupations (schoolteacher, mnister, etc.). They tended to have
degrees in liberal arts, instead of engineering. Sone exanples
were Arthur Burks, George Forsythe, and Donald Knuth (at a |later
date). In the period before the war, academ c science was nuch
less well-funded than it would | ater becone, and this tended to
screen out the highly entrepreneurial technol ogy manager.

Most of the people who got involved in conmputers at an early
date, and stayed involved, were not destined to becone academc
conputer scientists. They were destined to becone corporate
conput er engi neers, instead.

The future corporate conputer engineers tended to have fathers
who were engineers, or |awers, or businessnmen. Gene M Andah
grew up on a farm (BAB OH 107, P. 3-6). Robert Emmett MDonald’s
father was a mning engineer (BAB OH#45, p. 4). Wlliam W
Butler’'s father was a lawer in a a small town (BAB OH 92, p. 3).
H Dick Cover’s father was a South Dakota farmer, until he
failed in the depression, and then he went to Council Bluffs,
| owa, and worked for the streetcar system (BAB OH 113, p. 3).

The future corporate conputer engineers attended college only
so long as was necessary to get a suitable first job, and
expected thereafter to develop their skills on the job.

The nost usual procedure was for an aspiring engineer to get
an undergraduate degree, and then find an enployer which would
offer further training. Wlliam W Butler had gotten his
under graduat e engi neering degree at lowa State. He belonged to a
fraternity, and did not have any kind of nmentoring relationship
with the faculty, did not do research, or anything |I|ike that
(BAB OH 92, p. 6-10). He spent the war working as a field
engineer for RCA, having to do wth radar, and practically
attached to the navy, nuch of the tinme at sea and in the sout h
pacific (ibid p. 12-18). After the war, he decided to get a
master’s degree because he had beconme typed as a nmaintenance
engineer. He <chose CalTech nore or less by chance, and went
through a course which essentially represented the difference
between an early twentieth-century undergraduate engineering
degree and a late twentieth century undergraduate engineering
degree. A classmate got hima job at Douglas Aircraft (ibid
p.18-22). Butler eventually got a job at Engineering Research
Associ ates because his wife know WlliamNorris’s wfe (ibid p.
29). College was a nmethod of getting a job, and not necessarily
t he best nethod.

Sonetimes coll ege enrollment was not even for academc
pur poses. Dean Babcock, a wartine graduate of the University of
M nnesota in Electrical Engineering, had m ssed a few courses as
a result of the accelerated program Wen he was denvobilized
from the navy in April 1946, he went back to the University the
next day, nomnally to finish up these | oose ends. His act ual
purpose was to plug into the ol d-boy-network, hanging out on the



engi neering school steps. Wthin a nonth or so, the ol d-boy-net
passed along the news that Engineering Research Associates was
hiring. He went there, and was hired (BAB OH 120, p. 3-7).
Nowadays, universities have professional placenent bureaus for
t he sanme purpose.

Then there were the career changers. Before the war, Robert
Emmett MDonald had been in the process of beconming an electric
utility conpany executive. He had taken bot h el ectrical
engi neering and business adm nistration in college, and had taken
addi ti onal graduate work in business while enployed by
Commonweal th Edison. In 1943, the war intervened, and the navy
made himinto a radar officer. After the war, he would up working
for airlines in connection with the new electronics which were
suddenly filling airplanes. In 1953, his enployer, Braniff
Airlines, consolidated its operations to Texas. MDonald did not
like the idea of going to Texas, and |ooked for a new job. He
found one at Engi neering Research Associates (BAB O#45, p. 6-12).
Except for the war, MDonald s career was a normal exanple of
upgradi ng skills on the job.

It was not always necessary to have any kind of academc
credential to get a job in the energing conmputer industry. It was
sonetinmes just a matter of being in the right place at the right
time. H Dick Cover conpleted high school, graduating in 1939.
He took a "commercial course,” stressing things |ike accounting.
Hi s hobbies were golf and fishing, ie. he was _not_ a radio ham
Clover got a job with the Social Security (Bureau of A d Age and
Survivor’s Insurance), marking tinme until the war whi ch he
immnently expected. This involved working with punched card
tabul ators. After Pearl Harbor, when C over was about to join the
navy, his supervisor intervened to find him appropriate work.
This turned out to be Naval Intelligence, and specifically,
cryptanal ysis, the Anerican equivalent of Bletchley Park. Wen
the war ended, he continued the sane work as a civilian
enpl oyee of the Navy. Engineering Research Associates was
effectively a spin-off of the naval operation, and C over went
with it, as a matter of course, and in the conpany of |arge
nunbers of his coll eagues (BAB OH 92, pp. 4-21, 25-27).

Sonetinmes a corporate engineer would get a Ph.D., due to
circunstances. After the ENIAC teamsplit up, the | eader of the
Princeton (Institute for Advanced Study) faction, John Von
Neurmann, had to get replacenents for Presper Eckert in order to
build the IAS conputer. Eckert, the ENAC teams circuit
designer, had gone with the other side. (BAB CH 37, p. 13) Anong
ot her people, Von Neumann recruited WIllis Wre, who had spent
the war working on radar, or nore precisely, "ldentification-
Friend- or- Foe" (IFF) (ibid, p. 6). As Ware put it:

In all honesty... | went to Princeton because it was an
alnost-free Ph.D. The deal was, we could work for
Johnny von Neumann during the day and get paid as an
engi neer, and take whatever tinme off that we needed to
go off to canpus and work the degree. But I was the
only one who did that, as it turned out. It was a deal
you couldn’t say "no" to. (ibid, p. 7)



On cl oser exam nation, however, not all that glittered turned out
to be gold. Ware goes on:

...it becane clear that we were sort of fifth class

citizens around there... they stuck us in the second
basenment. And when you go to the social events... you
would go to the social gatherings, and they's say
"Well, I"'min mathematics” or "I’min physics,” or "I'm
in --" -- "What are you in?" And then when one
answered, it becane clear that you were a social
outcast... | think nost of us thought at the tinme that

it was professional snobbery (ibid, p. 10-11).

Wen he had his degree, he found an industrial job, and |left,
without waiting to see the IAS machine to conpletion (ibid p.
39-42).

Gene Andahl presents an even nore interesting case. |In 1949-50,
he was a graduate student in physics at Wsconsin, and in an
effort to find a better way to do his cal cul ati ons, he fornul at ed
sone ideas about automatic computing. H's academ c superiors
responded by changing his thesis topic and sending him off to
Aberdeen for the sumrer to learn nore about conputers. He
returned with fully devel oped i deas about better conputers, and
built a small conputer (wthin Wsconsin's nodest neans, sans
gover nnent support, using war-surplus tubes). |IBM cane to hear of
this, and pronptly recruited Andahl, sinmply on his potential (BAB
OH 107, pp. 27-40).

What runs through these cases is the extrenely wutilitarian
attitude that engineers took towards universities. They asked
about pay, about skill upgrades, and about the chance to do
interesting and original work, in no particular order. The
answers tended to conme out in favor of the giant corporation
doi ng government-contract work, or acting as a public utility.

Academ ¢ conputer science was founded by nen who really wanted
to be in universities, whose values were profoundly academ c.
That was why they returned to universities in the face of al
kinds of practical reasons not to. These kinds of values were
commonly inculcated at an early age, to the point that in |later
life, they were sinply not open to di scussion.

Arthur Burks, the first Chairman of the Conputer Science
Department at M chigan, was born in 1915, in Duluth, M nnesota.
Hs father was a city school teacher (first in Duluth, then in
Chicago). His nother was a substitute teacher, probably about the
nost substantial enploynent that a married wonman could have
mai ntai ned at the tinme. Burks’ father taught mathematics, but was
interested in history. Both of Arthur Burks’ brothers becane

hi storians (one at Wayne State, the other at Hunter College). In
a very real sense, one can say that Burks was "to the school house
born.” Arthur Burks attended DePauw as an undergraduate, from

1932-36. He nmpjored in mathematics, and mnored in physics, but
he al so took excursions into philosophy, and becane certified as
a school teacher. Gaduating into the depths of the depression

he could not get a teaching job, unsurprisingly. He therefore
went to the University of Mchigan for a nmasters degree in
phi | osophy. In choosing to go to M chigan, he passed up an offer



of a fellowship in statistics at lowa State, even though it was
the only one he had received. He spent a year teaching high
school after getting his masters, and then returned to M chigan
for a Ph.D. in philosophy, doing his dissertation on Charles S.
Peirce (BAB OH 75, pp. 3-6, 8).

Geor ge Forsythe, the founder of the Conputer Sci ence
departnment at Stanford University, had a lifelong connection with
academ a. As his wife put it: "George's father was a doctor; he
ran a health service at the University of Mchigan... CGeorge had
grown up in Ann Arbor." (BAB OH 17, pp. 3, 9). In 1941, He got
his Ph.D. in mathematics at Brown University, where the enphasis
was on pure mathematics rather than applied, (John Herriot, BAB
OH 21, p. 3).

Marvin Stein, the founder of the Conputer Science departnent
at Mnnesota, was a freshman at UCLA in 1941, intending to
study phil osophy of science. However, he was becom ng aware that
one could not study philosophy of science very well wthout
know ng science, and that, to understand science, one needed to
know mathematics. So he switched to nmathematics, the aptly

naned "queen of the sciences,” in conscious oOr unconscious
imtation of his hero, Bertrand Russell (BAB CH 90, p. 12).
The founders set the pattern for later recruits-- they

recruited people rather Iike thenselves. An exanple would be
Donal d Knuth, whose father was a Lutheran church organist and a
school teacher (BAB OH 332).

Academ ¢ computer science was founded by people who were
prof oundly academ c. Their values, their ways of life, their work
habbits, their recreations, were all geared to the uni versity,
and this academ c orientation was essentially inpervious to any
subsequent experiences they m ght have.



