Chapter |

Oigins, War, and Linguistics, 1930-1960

(Part 1)

A. Academ c and Wartime Origins of the Founders

Academ ¢ conputer science resulted when academics went to war.
The war put theminto practical jobs, with practical problenms to
solve, and at one level, they becane as practical as any
engi neer. However, this was a matter of consciously choosing to
be practical when the situation called for it. This was quite
different fromthe engi neer’s unconscious practicality. Wen the
academ cs eventually returned to their canmpuses, they took wth
themthis capacity for controlled practicality.

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, doctor, mnister, etc.). They tended
to have degrees in liberal arts, instead of engineering. Two
exanpl es were Arthur Burks, the eventual founder of the Conputer
Sci ence departnent at M chigan, and George Forsythe, the eventual
founder of the Conputer Science departnent at Stanford. In the

peri od before the war, academ c science was nuch | ess well-funded



than it would |later becone, and this tended to screen out the
hi ghly 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?! Robert Emmett MDonal d’s father was a mining
engineer.? WIlliamW Butler’'s father was a lawer in a a snal
town.® H Dick Cover’s father was a South Dakota farmer, wuntil
he failed in the depression, and then he went to Council Bluffs,
| owa, and worked for the streetcar system?

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
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with the faculty, did not do research, or anything like that.?
He spent the war working as a field engineer for RCA, having to
do with radar, and practically attached to the navy, much of the
tine at sea and in the south pacific.? After the war, he
decided to get a master’s degree because he had becone typed as
a nmaintenance engineer. He chose California Institute  of
Technology nore or |ess by chance, and went through a course
which essentially represented the difference between an early
twentieth-century undergraduate engineering degree and a |ate
twentieth century undergraduate engineering degree. A classmte
got hima job at Douglas Aircraft.® Butler eventually got a job
at Engi neeri ng Research Associ ates because his wife know WIIiam
Norris’s wfe.? College was a nethod of getting a job, and not
necessarily the 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 denobilized
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
1. (Babbage) OH 92, WIlliam W Butler, pp. 6-10.
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passed along the news that Engineering Research Associates was
hiring. He went there, and was hired.? Nowadays, universities
have professional placenent bureaus for the same purpose.

Then there were the career changers. Before the war, Robert
Emmett McDonal d had been in the process of becomng 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 enpl oyed 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 Engineering Research Associates.? Except for the
war, MDonald s career was a normal exanple of upgrading 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
sonetines 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 |like 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
1. (Babbage) OH 120, Dean Babcock, pp. 3-7.
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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. When
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 colleagues.?!

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 I1AS conputer. Eckert, the ENAC teans circuit
designer, had gone with the other side.? Arthur Burks, as we
shall see, was in the process of going off to M chigan. Anmong
ot her people, Von Neumann recruited Wllis Wre, who had spent
the war working on radar, or nore precisely, "ldentification-
Friend- or- Foe" (IFF).3 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
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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.?l

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.?

Wien he had his degree, he found an industrial job, and Ileft,
wi t hout even waiting to see the | AS machine to conpletion.?

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 ated
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 ideas about better conputers, and
built a small conputer (within Wsconsin's nodest neans, sans

gover nnment support, using war-surplus tubes). |IBM cane to hear of

1. ibid, p. 7.
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this, and pronptly recruited Ardahl, sinply on his potential.?

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 c 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). H s nother was a substitute teacher, probably about the
nost substantial enploynent that a married wonan 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 nmjored in mathematics, and mnored in physics, but
he al so took excursions into philosophy, and becane certified as

1. (Babbage) OH 107, Gene M Andahl, pp. 27-40.



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.?!

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."? In 1941, He got his Ph.D. in mathematics
at Brown University, where the enphasis was on pure nmathematics
rather than applied.?

Marvin Stein, the founder of the Conputer Science departnent
at M nnesota, was a freshman at UCLA in 1941, intending to study
phi |l osophy of science. However, he was becom ng aware that one
could not study phil osophy of science very well w thout know ng
science, and that, to understand science, one needed to know
mat hematics. So he switched to mathematics, the aptly nanmed
"queen of the sciences,” in conscious or unconscious imtation of
1. (Babbage) OH 75, Arthur W, and Alice R Burks, pp. 3-6, 8.
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his hero, Bertrand Russell.l

Academ ¢ computer science was founded by people who were
prof oundly academ c. Their values, their ways of life, their work
habits, 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. They mi ght never have
gotten involved in conmputing if it had not been for the Second
Worl d War.

The Second World War, by actual or de-facto conscription, drew
vast nunber of academics into much nore practical concerns. The
energent conputer scientists were not particularly wunique in
this regard; they were not even very exotic conpared to the
ant hr opol ogi sts who becane OSS offi cers.

However, vast nunbers of academics became involved in
engi neering, of which the engineering of conputers and software
was only one instance. They becane accustoned to the idea of
spendi ng conparatively vast suns of noney, and buil ding el aborate
apparatus. However, if they <changed their occupation, they
preserved nuch of their acadenic orientation.?

It was quite possible to penetrate into the very depths of
engi neering without losing one’s liberal arts orientation. Arthur
Burks was a mthematician and physicist before he was a
phi | osopher. Wen he got his Ph.D. in Philosophy, in 1941, no

enpl oynment was in imediate sight, and the Second World War was

1. (Babbage) OH 90, Marvin Stein, p. 12.
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obvi ously about to begin. So, reverting back to his undergraduate
credentials, he applied to a summer training programat the More
School of the University of Pennsylvania. As he explained
aft er war ds:
"The war, of course, was raging in Europe and so

t hought that | would be better able to contribute to

the war effort by getting this training in engineering.

The idea of that course was that it would take a person

who had a bachelor’s degree in physics and math and
make that person into somewhat of a engineer."?!

This course, and additional night schools during the war vyears,
made himinto an electrical engineer. In the fall, they had him
t eachi ng qui z sections of simlar courses.?

In Decenber 1941, he noved into his first actual engineering
project. The navy was devel oping a coil which could be nounted in
an airplane to trigger German magnetic mnes. Burks and John
Mauchl ey, were assigned to do a series of mat hemat i cal
calculations of the coil’s power. Wen that project finished up,
he worked on radi o antennas. 3

In 1943, he was assigned to work on ENI AC. Now, he worked, in
effect, as one of J. Presper Eckert’s apprentices, being trained
on the job as an electronic circuit designer.* In the process,
he becane one of the few conputer experts in circulation
1. (Babbage) OH 75, Arthur W, and Alice R Burks, p.8.

2. ibid, p. 11.
3. ibid, pp. 12, 15-16.
4. ibid, p. 27-34.
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During his extended residence in Philadel phia, Arthur Burks
had becone acquainted with the University of Pennsyl vani a
phi | osopher G en Mrrow, and they tal ked about Plato at |unch
off and on. Mrrow was a specialist in Plato [verify this],
apparently in the econom c dinmensions.?!

At the end of the war Aberdeen Proving Ground offered Burks a
job, and the Moore school matched the offer on the spot. Wen
Burks expressed a desired to get back into philosophy, Dean
Pender of the Moore school negotiated wwith den Mrrow, and
Morrow attenpted to set up a joint appointnent, This cane to
not hi ng, however. Even though Morrow was the dean of the |iberal
arts college, the rest of the Philosophy departnment would not
agree. Burks then did an aggressive job search, that is, sending
out query letters to strangers in the nodern fashion, instead of
relying on friendly connections, as was the normthen. He sent
out fifty queries, covering practically all possibilities. He got
job offers at Swarthnore (where he already had a part-tine
"visitor" teaching job) and at M chigan (where he had gotten his
Ph.D.). He accepted the offer at Mchigan, beginning in fall,
19462

The conputer people did not take this as the last word,
however. Von Neumann and Goldstine got him an offer of a
permanent position at Princeton, however, this was not a joint

appoi nt ment . G ven the politics that was obviously inpossible.

1. ibid, p. 66.

2. ibid, p.66-67, 75;
"A Phil osophi cal Conputer Man," Datanmation, Dec. 1977, p. 32.
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Eckert and Mauchley also nmade an offer of a job in their new
conpany. The energi ng conputer establishment sinply did not have
any philosophy positions inits gift, and even though it was
quite willing to allow Burks time to work on philosophy, the
conputer establishment could not come up wth philosophical
col | eagues. However, the conputer establishnent did the next best
t hi ng. In 1948, Burks was offered a consulting contract wth
Burroughs, on a one-day-a-week basis, as well as summers.
Burroughs was in Detroit then, so Burks could commute from Ann
Arbor by bus.?

The end of the war |eft Burks back where he had started, in
the philosophy departnent at M chigan. However, he now had
engi neering skills and industrial connections. Admttedly, Burks
was a sonewhat exceptional case, but simlar things were commonly
happeni ng to mat hemati ci ans.

Mat hemati ci ans comonly went into industrial calculation of
one kind or another. Ceorge Forsythe did neteorology in the
mlitary, and Al exandra Forsythe worked at Douglass Aircraft
doing aerodynanmic calculation.? Their classmate and eventua
col | eague, John Herriot, was at Ames Aeronautical Laboratory, as
he put it, "doing sort of applied research in theoretical
aerodynamics. "2 The people doing this kind of work nmight have a

busi ness tabulator machine if they were lucky, and a bunch of

1. (Babbage) OH 75, Arthur W, and Alice R Burks, pp. 89-90,
102- 104.

2. (Babbage) OH 17, Al exandra Forsythe, p. 4-8.
3. (Babbage) OH 21, John Herriot, pp. 3-4.
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ordinary clerks operating adding nmachines if they were not. In
either case, the mathematical calculations had to be translated
into sinply arithmetic which the people or the machines could
handl e. This necessary translation bordered on being conputer
pr ogr amm ng.

Wen the war ended, CGeorge Forsythe had offers from Brown
Uni versity, where he had gotten his Ph.D., and Boeing. A nmmjor
reason for choosing Boeing was that his wife had been the victim
of sex-discrimnation on the part of Browmn’s dean, and was
unhappy about the idea of going back to Brown. So they went to
Seattle instead. It took about a year or two for Forsythe to
becone homesick for academ a. In 1947, he noved to UCLA, where
he had done sone of his wartime work.?

Once he was at UCLA, Forsythe becane involved with the SWAC
conputer which the Bureau of Standards was building on the UCLA
canpus. He remained there for ten years, until the Bureau of
Standards got itself into political difficulties and had to
retrench. At that point, in 1957, he noved on to Stanford.?

|f Forsythe was not back where he had started, he was back
where he had been in 1941, on his first teaching job. The
difference was that he was now an applied mat hematician instead
of a pure mathematician. He joined his old friend John Herriot,

who had, since 1952, been dusting off his wartinme conputing

1. (Babbage) OH 17, Al exandra Forsythe, p. 9.
2. ibid, pp. 10-14.
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skills.?t

Burks, and Forsythe, and Herriot had all noved in the sane
direction, but they were all about the sanme age-- just old enough
to have Ph.D.’s on the eve of war. The effect on a younger nman
was nore drastic.

Marvin Stein, the UCLA freshman, was in the arny at the end of
1942. He was assigned to the signal corps, and the signal corps
was using tabulators for storekeeping. Stein was sent to the
local IBMoffice to be trained as a keypunch operator (really, a
kind of typist). He talked his way into a nore advanced course
whi ch was being offered, and had becone the instructor’s ad hoc
teaching assistant within the week. Wien Stein got back to the
arnmy, his colonel, a reserve officer, allowed him to run the
installation on the basis of sheer ability, even though he was a
nmere private-first-class. The NCO s had apparently not done very
well in the school they had been sent to (Stein does not say what
kinds of NCOs they were).?

At the end of the war, Stein went back to UCLA, conpleted his
under graduat e degree in 1947, and entered graduate school with a
teaching assistantship. When the National Bureau of Standards
SWAC center started up, Stein was given a fellowship associated
with it, and becane involved in nunerical analysis, or applied
mat hematics. After he had gotten his Ph.D., the wuniversity,
unable to pay hima living wage, found hima job at Convair.
1. (Babbage) OH 21, John Herriot, pp. 4-6.
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Convai r bought a powerful new conputer from Engineering Research
Associ ates (Univac), and the machine's teething troubles brought
Stein into contact wth the ERA engineering staff, based in
M nneapolis. They gave and/or got himconsulting work. In 1955,
Uni vac decided to nake the University of Mnnesota a present of a
bl ock of conputer tinme, 400 hours (annually?), and introduced
Stein as a suitable person to take charge of this allocation, run
programm ng courses, etc.?!

Stein had been | ooking for an academ c position while he was
at Convair. As he later explained it:

It was probably psychological. 1In those days, I

bel i eve, the professors used to brainwash the students.

They said the good students will becone the professors

and the ordinary students will be out there working in
i ndustry. Consequently, when |I found nyself working in

industry, | had in ny mnd the stigna of being an
ordinary student. Wen an opportunity cane for an
academ c position, | said, this is what | was educated
for and I can always return to industry; so |l wll try

it to see what | can make of it.?2

As we have seen, archetypal corporate engineers were inpervious
to this kind of brainwashing, if that is what it was. However
archetypal corporate engineers did not wusually take Bertrand
Russell as their hero in their freshman year of college.
Academ cs, on the other hand, mght very well do so.

The energent academ c conputer scientists had approached the
war effort out of a sensibility distinctly different than
1. ibid, pp. 13-16.

2. ibid, p. 16.
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corporate engineers. They had |earned what skills they needed to
function efficiently. But, they did not becone cor porate
engineers in the spirit. Wen the tine canme, they reverted to
their original selves, while retaining a new potentiality.

Meanwhi | e, better conputers were being developed in industry.
There was no conmpelling need for the wuniversities to becone
i nvol ved in conputing. There was no conpelling social or economc
pressure for universities to develop conput er expertise
paralleling that of great corporations. There was no conpelling
pressure growing out of personal needs of individual faculty
menbers. Nor was there a truly enduring need arising out of the
utilitarian aspects of academ c disciplines.

In the first place, there was no public need for academc
research and education. The nunbers of conputer scientists and
conputer engineers were still very small-- sone fraction of the
13,000 conputer specialists as late as 1960. Those of the high
| evel experts who were not enployed in academ a all worked in a
handful of |aboratories, for a handful of big organi zations, nost
of which were conputer manufacturers ("IBM and the seven
dwarves"). Such firnms could reasonably train their own 1|ong-term
enpl oyees, and woul d have an advantage in being able to disclose
proprietary information. By analogy, the design of telephone
systens was not considered a appropriate academ c engineering
field-- such expertise was concentrated at Bell Labs and Western
El ectric.

| BM was nmuch the same kind of firm Apart fromdoing its own

research, it not only trained its own enployees, but trained its
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custoners’ enployees, and provided fornmer IBMers for jobs which
required nore extended training and experience. In short, the
conpany behaved very nuch like a national public wutility of
conputing-- or an extension of the federal civil service.

Such rnonopolistic or sem nonopolistic firms were wlling to
sponsor al nost any reasonable type of research, wthout nuch
worry about immediate results. The sane applied for governnent
| aboratories. Braun and McDonald ( Revolution in Mniature),
point out that this was not a carte blanche. However, that
appl i ed when | arge suns of noney were at issue. Bell Labs had no
difficult in enploying theorists such as C aude Shannon and the
mat hematician R W Hamm ng.

Conputer manufacturers had their internal pure research
prograns at an early date. These were not funded on the sane
scale as industrial research, of course, but they were
sufficiently well funded as to conpare favorably with all but a
handful of academ c situations.

Artificial intelligence is sonething like a litnus test of
wi | |ingness to conduct pure research. It IS not ori ously
expensive, on account of +the sheer power of +the conputers
required. At the same tinme, results fromartificial intelligence
are notoriously problematic.

| BM was doi ng actual research with artificial intelligence at
a very early date. In 1952 or thereabouts, Nathaniel Rochester,
Gene Andahl’s boss at IBM was supporting work which was thirty
or forty years ahead of its tine in terns of comercial

prospects. This neant things |like neural nets and character
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recogni tion

They wote a programto simulate a neural net, of a size
feasible for the then-conputers. This neant only 1000 neurons on
an | BM 701 (presumably neurons with an unrealistically | ow nunber
of connections). The performance was uninspiring. Interestingly,
this surfaced what nust be a very early exanple of +the hard
Al /soft Al dispute. GCene Andahl wanted to try altering the
sof tware around, but Rochester took the view that the network was
sinply rmuch too small.?

Rochester and his associates also did character recognition,
using theoretically sophisticated nmethods, but the results were
not renotely good enough to be commercially viable.?

However, this sort of pure research was the spare-tine
di version of a group whose nmai n business was to design conputers.

Simlarly, |IBM supported Arthur Sanuel’s checker-playing
program Sanuel had noved to |BM when he found that a university
did not offer sufficient scope to his interest in conputers.?

O course IBMdid not fund these projects on the scale that
the mlitary would have. As John McCarthy comrented: "They tended
to be two or three people projects, and wthout dedicated
conputers."* While artificial intelligence per se at |BMcane to
a halt in 1959, after adverse publicity (ibid), IBMwent on to

(Babbage) OH 107, Gene M Andahl, p. 40.

ibid p. 41.

1
2
3. Panel a McCorduck, Machines Who Think, 1979, pp. 148-53.
4. (Babbage) OH 156, John McCarthy, p. 10.

18



do other kinds of inpracticably exotic research. In 1968-70, |BM
Research was doing an early form of personal conputer graphics
with a machine costing $700,000 which could only serve one
termnal (An I1BM 1130 conputer with an | BM 2250 graphics term nal
attached). This was only about twenty years in advance of its
time.?!

Al of these pieces of research had very little in the way of
rati onal expectation of profit. However, |IBM dom nated its market
sufficiently that it could behave nore or less |ike AT&T, and
fund research over the long term

Universities were not under an obligation to get involved in
conputing as a matter of neeting social or economc needs. |If
they had felt |ike doing so, they could perfectly well have |eft
t he whol e business to I BM and the federal governnent.

| ndi vi dual professors mght have personal needs leading to
i nvol venment in conmputing. This, too, does not constitute an
adequate explanation. Soneone |like Arthur Sanuel, who wanted to
do expensive research, could always switch to a corporation
Per sonal , idiosyncratic interests did not transl ate into
introducing the conputer on canpus. There were a nunber of well
established nmechanisns for coping with odd personal interests,
eg. sumer vacat i ons, sabbati cal s, permtted i ndustri al
consulting, salary buyout grants. Conputers only needed to be
brought on canmpus if they were to be integrated into one or nore
recogni zed academ c disciplines.

1. (Babbage) OH 352, Laszlo A. Belady, p. 13-15.
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Even then, it was not self-evident that a whole discipline
should grow up to deal with conputers. Applied mathenmaticians
di splayed an wearly interest in conputers-- as tools, not
subj ects. However, on the basis of this limted interest, the
role of conputers on canpus ought to have been self-limting, as
conputers got better, and required | ess special attention. The

presence of a music school on canpus does not inply the need to

devel op an expertise in nusical i nstrument desi gn and
manuf act uri ng. Simlarly, there were not departnments of
"typewiter-ology," at least, not at the senior college or

graduate school |evel.

The precondition for a growing and expanding collective
collegiate interest in conputers was that conputer nust either be
a purpose in their own right, or an integral part of a |arger
pur pose. Now, as we have seen, the original conputer scientists
were disinclined to go in for conputer engineering for its own
sake. If that was what they had wanted to do, they could have
done it even better in a corporation or a government | aboratory.
Computer science was only going to cone into existence if it
engaged, or was thought to engage, inportant questions in the
soci al sciences or humanities.

The incipient conputer scientists had learned the requisite
technical skills during their wartinme enploynments. However, they
had returned to academa, and stayed there, despite al
tenptations. By now, they were substantially involved in academ c
concerns. Still, they kept a weather eye open on industrial

devel opments, regarding themw th an eye which was not that of a
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 ayman. And then, the saw sonething which interested them which

seened relevant to what they were doing in the wuniversity.
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Synopsis of part I1:
C. The Gowh of Conplexity, late 1950’ s

Once the stored-program conputer was in place, and furnished with

i ncreasi ng anmounts of storage, people began using it for bi gger

and nore involved probl ens. Programm ng becanme nore conpl ex.
People were first working problenms out in conventi onal

| anguages, such as mathematics and accounting, and t hen
translating their solutions into machi ne | anguage.
When programmers wote chunks of nmachine | anguage to

i npl enent the conventional vocabulary, they often chose to reuse
these chunks, nodifying themto fit into new prograns. The
reusabl e chunks began to accunul at e.

D. The Parsing Conpiler, late 1950’ s

Eventual ly, conpiler prograns were introduced to wunify and
regul ari ze these bits of software. A conpiler programread in a
stream of text, and translated it, according to gener al
open-ended rul es, into machine | anguage. The significance was in
t he open-endedness of the rules, and the fact that, |Iike
tinker-toys or Lego blocks, nore or less infinitely conplex
structures could be built up out of them

The parsing conpiler was, ipso facto, a generalized | anguage
machi ne. Take ALGCOL and LISP as the point of departure, wth
their nore generalized grammars and free format, conpared to
FORTRAN and COBOL.

E. A Meeting with Linguistics

As it happened, this devel opnent intersected wth sonething
whi ch had been happening in the "human sciences” (psychol ogy,
linguistics, etc.). It had cone to be accepted that |anguage and
m nd were very much the same thing. This conception dated back to
the witings of Edward Sapir, inter alia (I think De Sassure as
well), but it found its fullest expression in the work of Noam

Chonsky.

Paul Edwards has argued that the | anguage-m nd |inkage
presupposed a nechanistic-rational view of intelligence, but
this is arguable. On the contrary, people were doing |inguistics

of nysticism(Victor Turner, Mrcea Eliade, etc.). Language was
the pre-em nent aspect of mnd which resisted the sinplicities of
soneone like Adam Smth or Sigmund Freud. M nd-as-I|anguage
inplied that enotions had neani ngs and contexts, the same as
wor ds.

A machi ne which transl ated | anguages was presunptively a nodel
of human intelligence. The conpiler authors were thus poised for
the ultimate scholarly quest. Try to |look at Chonsky as a product
of certain trends, not as a solitary geni us.

Sour ces:

Annal s of the History of Conputing for the parsing conpiler
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Babbage Institute Oral Histories for the decision to go back into
academ a-- used extensively in part |

htt p: // www. cbi . um. edu/ oh/
http://ww. cbi.um. edu/ col | ections/oral histories. htnl
http://ww. cbi . um. edu/

An Interview wi th ALEXANDRA FORSYTHE, (Babbage) OH 17,
Conduct ed by Panel a McCorduck on 16 May 1979, Stanford,
CA

An Interview with JOHN HERRI OI, (Babbage) OH 21,
Conduct ed by Panel a McCorduck on 22 May 1979, Stanford,
CA

An Interview with WLLIS H WARE, (Babbage) OH 37,
Conducted by Nancy Stern on 19 January 1981, RAND
Cor poration (Santa Monica, CA)

An Interview with ROBERT EMVETT McDONALD, (Babbage) OH
45, Conducted by Janmes Ross on 16 Decenber 1982,
Charl es Babbage Institute (M nneapolis, M)

An Interview with ARTHUR W and ALICE R BURKS,
(Babbage) OH 75, Conducted by Nancy Stern on 20 June
1980 Ann Arbor, M

An Interview with MRVIN STEIN, (Babbage) OCH 90,
Conducted by WIliam Aspray on 29 Cctober 1984, 7
Novenber 1984, M nneapolis, M

An Interview with WLLIAM W BUTLER, (Babbage) OH 92
Conducted by Arthur L. Norberg on 8 Novenber 1984, 11
Decenber 1984

An Interview wth GENE M AMDAHL, (Babbage) OH 107,
Conducted by Arthur L. Norberg on 16 April 1986, 17
January 1989, 5 April 1989, Cupertino, CA

An Interview with H DI CK CLOVER, (Babbage) OH 113,
Conducted by Arthur L. Norberg on 5 June 1986,
Bl oom ngt on, MWN

An Interview wth DEAN BABCOCK, (Babbage) OH 120,
Conducted by Arthur L. Norberg on 12 Septenber 1986,
M nneapolis, M

An Interview wth JOHN McCARTHY, (Babbage) OH 156,
Conducted by WIIliam Aspray on 2 March 1989, Palo Alto,
CA

An Interview with Laszlo A Bel ady, (Babbage) OH 352,
Conducted by Philip L. Frana on 21 Novenber 2002,
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Austin, Texas
AL W Burks and J. B. Wight, Technical Report: Sequence
Generators and Digital Conputers, University of M chi gan,
Coll ege of Literature, Science, and Arts, Dept. of Philosophy,
Feb 1961.

Ofice of Research Adm nistration, Ann Arbor, Project 03105,
under contract with Dept. of the Navy, Ofice of Naval Research
Contract No. Nonr 1224(21) Washington, D. C

A fairly early work on theory of conputation

Has a bibliography which serves to show where rel ated
[iterature was being published in the 1950's before journals
est abl i shed thensel ves. viz: The Bell Systens Technical Journal,
| BM Journal of Research and Devel opnent, Information and Control,
| RE Transactions on El ectronic Conputers, Journal of the Franklin
Institute, Journal of Synmbolic Logic, Language, Notices of the
Am Math Soc., inter alia. Also C. E Shannon and J. M Carthy,
eds., Automata Studies, Princeton University Press, Princeton,
1956.

Also has a distribution list of about eighty persons and
or gani zati ons.

Nor bert Weiner, The Human Use of Human Bei ngs: Cybernetics and
Society, 1950, 1954, a revised version of Cybernetics (1948).

Andrew Hodges, Al an Turing: The Enigma, 1983, (Sinmon & Schuster
Touchst one Edition, 1984) .
Scott McCartney, ENIAC. The Triunphs and Tragedies of the Wrld' s
First Computer, Wal ker and Conpany, New York, 1999

Useful for background of John Mauchl ey.

Panel a MCorduck, Machi nes Who Thi nk: A Personal lnquiry into

the Hi story and Prospects of Artificial Intelligence, W H.
Freeman and Co., San Francisco, 1979.

An extrenely partisan account by a quasi-participant, arguing
in favor of artificial intelligence. She used to be Edward
Fei genbaunmi s secretary, and co-authored sone of his polemcs, was
married to Joseph Traub (of whom nore later in Ch. 2).

Dani el Crevi er, Al . The Tunmul tuous History of the Search for

Artificial Intelligence, New York, New York, U.S. A : Basic Books,
1993

Witten by an electrical engineer, follows MCorduck pretty
closely, references original sources a bit nore, and gives nore
techni cal explanations of artificial intelligence.
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