
 1 

 

 

 

 
 
 
 
 
 
 
 
 

An Interview with 
 

JOSEPH F. TRAUB 
 

OH 70 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conducted by William Aspray 
 

on 
 

5 April 1984 
 

Columbia University (New York, NY) 
 
 
 
 
 
 
 
 
 

Charles Babbage Institute 
Center for the History of Information Processing 

University of Minnesota, Minneapolis  
 

Copyright, Charles Babbage Institute 



 2 

 

 

 

 
 
 
 
 

Joseph F. Traub Interview 
5 April 1984 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract 
 
The interview ranges from Traub's upbringing and early education to his first full-time job at Bell Laboratories, but 
the bulk of the interview concerns his graduate education at Columbia University and his work at the Watson 
Scientific Computing Laboratory.  Traub devotes the first part of the interview to his family's escape from Germany in 
1938, his education in New York City Public Schools, and his college education at C.U.N.Y.  He then turns to his 
graduate education at Columbia University.  In 1955 he became involved with computing at the Watson Computing 
Laboratory.  He discusses the work environment at the Watson Laboratory in the mid-1950s and his own research on 
an IBM 650 after he became a Watson Fellow in 1957.  Some Columbia faculty and Watson Lab personnel are 
mentioned, in particular, Wallace Eckert and L.H. Thomas.  In 1959 Traub was hired by Bell Laboratories.  He 
concludes the interview discussing the environment there and his work on optimal iteration theory. 
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JOSEPH F. TRAUB INTERVIEW 
DATE:  5 April 1984  INTERVIEWER:  William Aspray 

LOCATION:  Columbia University (New York, NY) 

 

ASPRAY:  I'd like to start by discussing your family and your early education.  Could you tell me something about 

your parents, when you were born, and your early years of schooling?   

 

TRAUB:  I was born on June 24, 1932 in Karlsruhe, West Germany--well, in those days, Germany.  My father was a 

bank official, my mother a housewife.  As far back as we can trace the family; we were in that part of Germany...  

Traub, I assume, comes from Weintraub, that's a grape-growing region around the Moselle.  In fact, we have items 

from the family going back into the 1700s.  They were all either merchants or doctors or rabbis, and all in that part of 

Germany--say about five generations were all in that part.  We actually lived in the bank building.  We lived upstairs 

in a beautiful apartment. 

 

I escaped the Holocaust.  It wasn't called the Holocaust, of course, until very recently.  I escaped the Nazis really by 

the skin of my teeth.  We were still in Germany for Kristallnacht which was in November 1938.  That's when the store 

windows were smashed and the synagogues were burned.  I remember that morning:  that's when a lot of the Jewish 

men were arrested for concentration camps.  I remember in fact getting a call that morning from somebody that said, 

"Don't come into the office, people are being arrested."  We walked in to the Black Forest.  We lived on the edge of 

the Black Forest.  My father went one way, and my mother and I hid with gentile friends of ours that night until my 

father escaped arrest in that sweep.  My parents always said to me how quiet I was, as though I understood.  I 

always had the feeling I knew more than I would let my parents know.  Then, when I had kids, I wouldn't assume that 

you can just talk in front of the kids and they wouldn't understand.  I wouldn't make that mistake. 

 

Then we left and came to the United States.  We left Germany in late January of 1939, came here in February of 1939.  

So you can see how tight that was, because Poland was attacked in September of 1939.  Austria had already been 

annexed, and all the problems with Austria and Czechoslovakia and so on had happened earlier while we were still in 
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Germany.  I sometimes wondered if that left its mark, in the sense that if you made a mistake you'd wind up in a 

concentration camp or you'd wind up as a lampshade.  So I make a certain effort not to make mistakes.  That's 

self-analysis, and I don't know if it's true or not, but it really was such a struggle.  I asked my father what happened.  

What had happened is he had asked for a visa to the United States and a number was assigned.  The United States 

had a quota and we were about five thousand on that.  That was in the summer of 1938.  Two weeks later the number 

was fifty thousand--most people didn't get out.  I asked him how he had managed to book passage on an American 

steamship in January of 1939, six months later, and he said that's just what he thought was the right time.  Yet if he 

had made a mistake, we wouldn't have gotten out.  My father's an old man; he's over 80.  My parents are still both 

alive, and I love to hear him tell stories of outwitting the Gestapo and smuggling stuff for us and for friends into 

Switzerland.  Incidents such as being on a train and coming to the Swiss border with a gold or platinum, I believe 

platinum, cigarette case that he was smuggling out.  The Gestapo came onto the train, and he knew that if they 

searched him and found that it was too heavy they'd realize what it was.  So he just took the cigarette case out, put it 

in front of him and then, in fact, as the guy was talking to him, the Gestapo, he offered him a cigarette.  I wonder if I 

would be as cool as that under that kind of crisis.  I think I might stay pretty cool under a crisis, but would I be that 

cool with that much pressure?  I guess yes.  I worry about small things and major things but I'm pretty calm. 

 

Just one more thing from those days--as I say I love to hear my father tell those stories--namely, a very early 

fascination with numbers.  My parents told me the following story.  I guess I was around two, three, or four at this 

time.  I taught myself how to tell first the hour, it was probably when I was about two.  My guess is that there was 

much encouragement from my parents.  I was the only child.  I was a boy, and because of Hitler coming to power in 

1933 there were no more children.  At least that's the reason they give for me being the only child.  So I imagine there 

was much positive reinforcement of anything like this.  But apparently I taught myself the time when I was about two, 

the hours  and then more accurately minutes and so on by the time I was three or four.  My mother told me the 

following story:  I came into their bedroom.  Again I was between two and four in age and I said, "Why did my father 

leave so early this morning?"  As far as she was concerned he had left to go skiing down in the Black Forest.  I said, 

"Why did he leave so early this morning?" and she said, "What do you mean?"  I said, "Well this alarm clock is set 
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for four a.m."  Very innocently; I mean I wasn't trying to show off or anything.  I was just surprised.  She was just in a 

panic because she figured he'd gone smuggling stuff out of Germany again, and she called friends and so on.  But 

that's sort of an indication of putting together the fact that I could tell time with a little bit of inference.  Apparently in 

the department stores, again when I was right around that age, I would delight people by calling out the floors and 

what was available on those floors.  I had a fascination with numbers.  When it comes to being able to do mental 

calculations, not in the spectacular way, not ten digit numbers, I can do small calculations instantaneously.  My 

mother, who was not a well educated woman, (I guess she went to high school) until a few years ago, she could do it 

just as fast as I could.  She also had that sort of innate ability to calculate lightning fast.  Of course my father worked 

in a bank. 

 

We came to the United States.  I went to elementary school in the United States, in New York.  We settled in 

Washington Heights.  I don't remember elementary school as much fun.  I was bored out of my skull.  First of all, 

there was the transition of coming to the United States, coming into a mixed neighborhood in those days:  Greek, 

Italian, German, various refugees.  So, having fled from the Nazis and then being somewhat picked on in the United 

States.  I guess it was Greek, Irish, Italian and I used to get beat up by the Irish kids. It was not really a rough 

neighborhood.  It was nothing like what it was to become.  It was still pretty lower-middle class, I would say.   

 

ASPRAY:  Was it then that you learned English?   

 

TRAUB:  Yes, I knew no English at all when I came over.  I don't remember learning English, that's the funny thing.  I 

guess you just pick it up, you just get thrown into school and that's it.   

 

ASPRAY:  So let's see, you were about five or six when you came?   

 

TRAUB:  Yes, when we came I was six and a half.   
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ASPRAY:  So you were immediately thrown into the public school system, is that right?   

 

TRAUB:  Yes, I don't remember it being much fun.  I mean it was hard in many ways.  I think I was a very shy kid.  

From what I understand I was very outgoing in kindergarten in Germany, and then in the United States I was pretty 

shy and withdrawn, so different from what I am today.  Today, I basically know everybody and love to interact with 

people.  In fact I'm almost not like the usual scientist in that way.  But I think I picked science because it was a private 

kind of activity.  I was a rather shy, quiet kid, I'd say until after graduate school when I was already working.  Now, to 

what extent it was the trauma of that uprooting and coming here to a rather alien and almost hostile environment, I 

don't know.   

 

ASPRAY:  What did your father do when you came here?   

 

TRAUB:  Things were pretty tough.  There was a member of the family who'd come to the states many, many years 

earlier--maybe around the time of the First World War--who worked as a buyer for Gimbels -Pittsburgh.  This was 

1939--still depression times--and jobs were very tight.  My father tells about getting a job at Gimbels as a stockman.  

So he had gone from a bank to rather menial work.  He asked, "How much am I getting?"  They said thirty-five, and he 

thought, "Boy, thirty-five dollars a week--that's pretty good."  It turned out to be thirty-five cents an hour.  First we 

lived in a furnished room, or maybe two furnished rooms, and then we got an apartment.  As I remember, the rent was 

about fifty dollars a month.  So most of that money just went to rent.  They didn't want to live on the Lower East Side. 

 They always were concerned about where we lived, where I was brought up, and so on.  We couldn't have made it 

except that we were able to bring over furniture, and my father had smuggled out a bunch of Leica cameras.  He was 

selling those off.  If not for that, we could have been on the Lower East Side or wherever the poorest folks lived.  

Let's see, at thirty-five cents an hour, you get about eighteen dollars a week.  No, for a forty hour week, about 

fourteen dollars a week.  And then he went to school to learn furniture polishing.  My mother worked as a cleaning 

woman.  Things were pretty tough.  But I guess she always made a point of the fact that she was always home--I 

wasn't what they call these days one of the latchkey children.  In fact, I was very sheltered and I didn't want to go 
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downstairs and play.  I just was happy to be at home, and not even to go downstairs and play games.   

 

ASPRAY:  Would you continue with your education?   

 

TRAUB:  Okay.  I was bored as hell, bored out of my mind.  I remember in eighth term still learning things like 

percentages--it was not a very good school.  It was P.S. 132 at Wadsworth Avenue and 182nd or 183rd.  I remember 

the principal addressing the auditorium and saying what great students had come out of that school; one, I think, it 

was Carol Lombard and the other was a baseball player.  And by eighth grade we were still learning things like 

percentages.  At times I almost went out of my skull with boredom.  In fact, although I was never a conduct problem 

in terms of truancy, I would talk in class and so on.  My report cards always said, "Conduct needs improvement," and 

so on.  I had one teacher who, if you spoke in class would make you write five hundred times, "I must not talk in 

class."  It was just awful; I was already bored, and then I had to go home and do that.  What I would do is I would 

use carbon paper.  And I've always wondered: the man must have noticed I was using carbon paper--that's inevitable. 

 I kept waiting to be caught on that, and he didn't say anything.  Whether he admired the fact that I was doing that or 

just let me get away with it, I don't know.  I've always been curious about the use of carbon paper.  Then I went to 

Bronx Science.   

 

ASPRAY:  Now that's a competitive school to get into, is that right?   

 

TRAUB:  Yes, right.  There are four competitive schools in New York.  Tech, Bronx Science, and the School of Music 

and Art.  I never did any homework at the elementary school.  It was a real shock going to Science and finding all the 

smart kids in the world.  That was actually  by far the best educational experience I've ever had; it was just 

eye-opening.  Better than college, better than graduate school--was Bronx Science.  I think the reason I went to Bronx 

Science, actually, that I decided to be a scientist, because there was nothing like that in my family, uh, is that I read 

Arrowsmith when I was eleven or twelve and was really taken with it.  That's about a medical student.  Later on in 

high school we studied it in English, and it was so disappointing once an English teacher got her hands on it; but it 
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really stirred me as a kid.  I never thought deeply about it.  I sort of wandered into things.  I never really had a career 

plan.   

 

ASPRAY:  What sorts of courses did you take at Bronx?   

 

TRAUB:  The course that particularly stood out, that I just loved, was chem. lab.  In fact, one of the things that I still 

have from those days, and I think I may have shown it to you last time I saw you, was my  chem. lab notebook.  It was 

simply that I had a wonderful teacher.  There are only a handful of teachers that I've ever had that I've really admired, 

but I just adored a good teacher.  The second semester of chem. lab I had somebody that wasn't so good, and it 

became very ordinary.  In college, if I had a really good teacher I would write them, after I had my final grade--it was 

not a matter of ass-kissing the teacher by saying how much I had liked him--but after I had my final grade I would 

write them and say how much I'd enjoyed the course.  That happened very rarely.  One of them was this chem. lab 

teacher.  

 

As I was preparing and digging up stuff for you last time, I looked at my report cards from elementary school and 

Bronx Science.  I was struck by something I hadn't remembered, that the math, physics, chemistry, and so on--the 

math and science grades--really stood out.  I hadn't remembered that but they were always ninety and ninety-five and 

so on, because I was never a particularly--and this was to be true even through graduate school--outstanding 

student.  I was okay; I was good enough to get into Bronx Science; graduate from Science with maybe a ninety 

average; make Phi Beta Kappa and go through the Ph.D.  program pretty easily, but I never pictured myself as 

outstanding.  There were much smarter kids.  I've asked myself how come with all those smart math and physics kids, 

at Science and at City, I did do so well later.  I think it was two things:  I had enormous drive--I had to do it, I had to 

succeed--and I can operate on many different levels.  And I've learned, especially recently, in the last ten or fifteen 

years, to switch, bang, bang, bang, from one thing to the next.  Something I admired, in fact, when I was younger 

were people who could do that.  The people I really admired in my early professional life were sort of the department 

heads and so on who had that skill - George Forsythe and others, people I wanted to emulate.  I think those were the 
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two things:  the ability to shift gears, the ability to interact with people, the ability to do research, and just drive, 

because I wasn't as smart--I was reasonably smart--but I never felt I was as smart as the smartest kids at Science or 

City. 

 

I remember in a math class there was a teacher named Leo Tannenbaum.  I forget just what the course was, a course 

in algebra or something.  But I remember asking him why plus times minus was minus.  I just didn't understand why a 

positive number times a negative number should be negative.  He either disregarded me or ridiculed me; I think he 

just disregarded me and went on to the next question.  I realized later it was a perfectly reasonable question.  I 

understand now, but it just wasn't obvious.  I remember also, I guess when we were introduced to finite differences, 

that I was very excited by discovering for myself that the (m + 1) difference of an nth degree polynomial was zero.  I 

showed Leo Tannenbaum the proof, and he thought it not worthy of paying any attention to.  I had fantasized how 

excited he would be, and he just disregarded it.  He probably figured I just looked at a book, because it's a well known 

fact.  

 

The one thing I did do a lot of, that I got interested in at Science, was chess.  When I was twelve my uncle taught me 

how to play chess, taught me the rules, and we played exactly one game every Saturday.  We played for a while, 

maybe a year, and he would always beat me.  Then we started being even for a few weeks, then I started beating him, 

and he never won another game.  When I got to Science I joined the chess club, and that summer when I was 

fourteen--I went to Science when I was thirteen and a half in January--I played at the park at Fort Washington 

Avenue and 175th Street.  There was a bunch of outdoor chess tables.  I just hung around there, and when I came 

back in the fall, made the chess team, fourth board on the Science chess team.  I did that for about two years, and the 

last three semesters of Bronx Science I played first board and captain of the chess team.  Then in my last semester at 

Science, I just dropped it.  I was not world class, but I was pretty good.  I think there were two things.  One is I 

realized that I was now interested in girls, and girls didn't play chess; I think that was part of it.  And the other part of 

it is there was a city-wide tournament in which I really expected to win, and in which I tied for second.  Somebody 

from my own team, third board, won the tournament.  The only game I lost was to the second board from my team, a 
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guy named Albert Weissman, I'd lost track of Weissman, and a few months ago I was looking at a Bronx Science 

alumni newspaper.  It said Albert Weissman, who was the inter-collegiate chess champion of the United States, dot, 

dot, dot.  I wrote him and said, "Albert, I never knew."  He said, "This is the last congratulations I expect to get 

thirty-five years after the event."  So a fair amount of energy went into chess, which I really just loved.  But I think 

another reason I dropped it is that it became important to win those tournament games, and I didn't want to make that 

effort anymore.  And just generally, I don't play any games.  I do a fair amount of athletic things:  skiing, tennis, 

hiking, jogging, and so on, but no games.  I don't play card games, I don't play chess, I don't do crosswords, nothing 

that's intellectual, and I don't do very heavy reading either.  I think it's because the game I play, the game of science, 

is such a big game, with big rewards and big challenges.  The whole game of the university and of science and so on 

is a much more satisfying game.  So if I want to relax I do physical things.   

 

ASPRAY:  What about other hobbies?  For example, ham radio or anything along those lines?   

 

TRAUB:  None of the canonical things.  In fact I am fairly disinterested in anything that has to do with building 

things.  I have no interest whatever in electronics.  I love to make things work, and I have infinite patience with 

something that interests me:  to make the department work or to write a paper I have infinite patience, but I have 

absolutely no patience with things.  If it doesn't work immediately, I lose interest.  I have no ability in machine shop, 

no ability in electronics.  Now we have a fair amount of electronics at home but it's all stuff where you just turn the 

knob.  There were some other things I got interested in, in terms of hobbies.  When I was in my last semester in high 

school, or maybe first semester in college, I discovered tennis.  My reaction was, where has this been all my life?  I 

immediately loved it.  I'm not particularly good at it, but I still play it.  When I was in graduate school my 

then-girlfriend, later wife, took me skiing and the same thing happened.  My father had always talked about skiing.  

And I just adored it; again it was instantaneous.  And I discovered mountains; I just loved being in mountains.  In 

fact, a few years ago I was in Germany with my wife, my second wife.  We were in the Black Forest, and I said, "This 

is my idea of a forest.  And I can see why I love mountains so much, because of the imprint when I was three, four, 

and five. I had always loved western mountains, not eastern mountains, and it turns out that the Black Forest is all 



 11 

 

 

 

evergreens.  It's like a western mountain.  I've always thought that eastern mountains were unspectacular, a mess 

with all the second growth.  Those are the kinds of hobbies I had.  Not those other ones - no ham radios, no building 

things.  In fact for shop we were supposed to build a scientific instrument, and I built a chess board.  They accepted 

that.   

 

ASPRAY:  Had you had any experience with any kind of adding machines, for example, from your father's bank?   

 

TRAUB:  No.   

 

ASPRAY:  Tell me about college.  Where did you go and why did you choose to go there?   

 

TRAUB:  I went to City.  Again I just drifted into it.  I think it was a big mistake.  I've urged my kids to go out of town 

for school.  I continued to live at home, which was certainly the easiest thing to do.  I lived at home, in fact, until I got 

married when I was twenty-seven.  I think it was a big mistake not to get away to college.  I was very disappointed in 

City.  Not because the kids weren't smart.  I was majoring in math and physics and the kids were very smart. But we 

didn't have much money.  I won a Regents' scholarship--that's a state- wide competition where you get fourteen 

hundred dollars for four years no matter where you go to school.  That was just a fortune, fourteen hundred dollars.  

But I still went to City, which was entirely free. 

 

But again I was not happy.  There's a certain pattern to this, that high school wasn't particularly happy, college 

wasn't particularly happy, even graduate school--it was really only when I got out of graduate school and went to 

Bell Labs that I felt happy.  My interpretation is it was more fun for me to be an adult.  I didn't seem to like other 

people setting my agenda, and that has been the theme of my life.  I want to set my own agenda in almost everything. 

  

 

ASPRAY:  Tell me something about your course work in college.  What did you take, and with what orientation?   
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TRAUB:  I didn't take the advanced sequence.  That was, I think, a mistake. There was a sequence of math and 

physics for the physics and math majors.  But I didn't take that; I took the ordinary sequence.  One of my vivid 

experiences was, taking as a sophomore, taking advanced calculus, from Emil Post.  You probably know the name 

from Post algebra.  He was crazy, but marvelous.  He had lost one arm, I think it had been amputated--I forget how he 

lost it.  He was to commit suicide a few years later.  The book for the course was Widder's Advanced Calculus.  For 

someone who had Sherwood and Taylor before that and then moved to Widder, that was quite a shock.  And 

furthermore, there was the way he conducted classes.  There were no lectures.  The class would be assigned fifteen 

or twenty exercises.  Then he came to class and he would assign you randomly to some exercise.  We had to go to 

the board, put it on, sit down, and then we would explain our work.  I think I learned a lot.  I got a B in that course, 

and I've never worked so hard for a B.  So that stood out.  I remember liking very much a man named Rose for 

mathematical physics, or mathematical methods in physics.  I had Zemanski, who was a very well known 

thermodynamicist who wrote a standard book.  I had Sears for atomic physics.  I would summarize by saying that I 

was good enough to make things like Phi Beta Kappa, but there were much smarter kids in my classes.   

 

TAPE 1/SIDE 2   

 

ASPRAY:  In the mathematics sequence, I know that everybody takes the standard beginning two years of work.  But 

then there's some choice that people can make. Did you take a wide range of things?   

 

TRAUB:  It was mainly physics, so my recollection is that I took calculus, advanced calculus, complex variables.  I 

never had abstract algebra, or real analysis, or anything like that until graduate school.  I was a physics major with a 

math minor.  In physics I went through things like thermodynamics, through the courses I already mentioned to you.  

For somebody who now thinks things through carefully, I seem to remember myself just curiously drifting.  The 

reason I picked physics is that, though I almost drifted into it, what attracted me was that A) the smartest kids went 

into it, it was considered very hard; and B) I would learn the secrets of the universe.  But my opinion was not 
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carefully thought out; it was just sort of that romantic idea that this was a subject dealing with the secrets of the 

universe.  And you have to realize that in the early 1950s physics was really riding high...  and it did draw in the 

smartest kids.  Even the way I went into graduate school had the sense of drift. I was a January graduate, I applied to 

a bunch of schools with no particular pattern.  In fact I forget how I got the names of these schools.   

 

ASPRAY:  Were they all local schools?   

 

TRAUB:  Either some schools got hold of my name, or I applied to them--I don't even remember.  But I remember 

getting an offer of a teaching assistantship from Florida State in Gainesville, and from Villanova as I remember.  But I 

applied to Columbia.  There really was one significant episode that tells --this is backtracking a little bit--why 

Columbia fascinated me.  It must have been in--when was the great blizzard?--1951.  The intercollegiate chess 

championships were held at Columbia, at Christmas time in 1951.  I came down to help out.  I saw the John Jay dining 

rooms.  Now, John Jay is not a particularly impressive place today, but I think for a kid who had grown up in 

Washington Heights and gone to Bronx Science and so on, Columbia was eye opening.  That was the first time I got 

my name in the New York Times.  There were a bunch of us playing a simultaneous exhibition.  A man named Milton 

Harauer played a simultaneous exhibition, and I was one of the people who played against him.  It was getting later 

and later, and I knew my mother was getting frantic that I wasn't home.  I couldn't get up to call her.  Every time he 

came around I would offer him a draw, because I was determined I wasn't going to get up from the table and I knew it 

was getting later and later.  Finally, perhaps out of the kindness of his heart, he accepted a draw and I went home.  

The next day there was a list of who he played against or who he drew against, and my name was in the paper for the 

first time.  But what was significant is seeing John Jay and seeing Columbia for the first time.  And I remember, it must 

have been another day coming out of that chess tournament, seeing Amsterdam Avenue:  it was like a desert, but a 

desert of white.  Nothing was moving; it was the great blizzard of 1951.  We had something like twenty-seven inches 

of snow.  So those two incidents are linked.  

 

In January of 1954--February was when school started--I got a letter from Columbia, probably signed by Charles 
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Townes, who was to go on to win the Nobel Prize.  It's a letter I have in my files.  What's striking about the letter is 

that it's so late, January of 1954, notifying me I had got a teaching assis tantship in the Physics Department at 

Columbia.  So I entered Columbia in February of 1954.  I took my first semester of physics.  In fact I took lab, which I 

hated, and I didn't want to write up my lab notes which I had to do as a required course.  

 

My best friend at Columbia--this was to be one of the couple of turning points in my life and was absolutely a piece 

of luck--was a fellow named Sheldon Penman, who was to get his Ph.D. through working on parity with Lee and 

Yang, and then became a professor at M.I.T.  He is in some part of biology--neurobiology or something.  There's a lab 

up there.  He's a full professor at M.I.T. I could tell you lots of Penman stories, but I think they're not relevant. Except 

this one.  We used to do homework together.  We had different gifts.  He had physical insight and I did the math and 

the algorithms.  I don't remember the details, but he said, "There's something going on over at one hundred and 

sixteenth street that would interest you."  I went over there and there was Watson Labs.  Relationships had started 

with Ben Wood and T.J. Watson, Sr., which led to the first statistical bureau, then the astronomical bureau, and 

finally the Watson Scientific Computation Laboratories.  IBM had a laboratory at 612 West 116th Street.  I went there, 

and I don't even remember making the decision, but I never looked back.  That was how I got into computing in 1955. 

 It was an extraordinary piece of luck.  Of course there were probably only a couple of places in the world in 1955 

where I could have been introduced to computing.  I've often asked myself, what if computing hadn't come along?  I 

mean, it was as if we were made for each other, because the algorithmic way of thinking and computing and so on, 

particularly the algorithmic way of thinking, was so perfect for me.  I don't know what would have happened if I'd 

gone into physics.  I would never have been an outstanding researcher in physics.  I don't think I have the physical 

intuition.  I don't think I'm smart enough to be in theoretical physics; only a few people in the world can do important 

work in theoretical physics.  In experimental physics, I just didn't have the knack.  I don't know, in fact, what I would 

have done.  

 

There are other things I could have imagined going into earlier.  I could have imagined law because that appealed to 

me, the logic of law.  But I said, I don't want to go into law because you deal with all those greasy crooks.  I didn't 
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understand that almost no lawyer ever deals with crooks--at least not with violent crooks, maybe just white collar 

crooks.  But I didn't understand the nature of law.  History appealed to me and I could have imagined going into that. 

 I don't know what would have happened.  My wife Pamela and I have often talked about what it is that leads to 

success, for she's been very successful.  We are both late bloomers.  She's now perhaps the leading writer about 

computers and artificial intelligence in the world, and she's done it very late.  We've talked about why we've been so 

successful, after being up against other people who were just as smart or smarter, and what we think it is the ability to 

adjust.  If something is a dead end, you don't ram your head against it; you adjust, you do something else.  That's our 

guess.  But there are things that I really believe in that I would just push and push and say I'm right, the world is 

wrong.  And I could give you an example of that:  some of my scientific work has been like that.  But I've often 

wondered what would have happened if I hadn't discovered computers in 1955.   

 

ASPRAY:  Tell me about the environment in the Watson Lab.  Who worked there? What kinds of things did you do? 

 What was the physical setting?  I'm interested in that sort of information.   

 

TRAUB:  In those days Watson Lab had a facility at 612 West 116th Street.  The physicists were at 115th.  Computer 

Science, except of course that name didn't exist, was on 116th Street.  Now that building is the Casa Hispanica.  This 

was long before there was a Watson Research Labs at Yorktown Heights.  There was a small effort at the Lamb Estate 

in those days but these were the laboratories. The first machine I ever learned was a CPC, a Card Program Calculator.  

It wasn't even an internally programmed comp uter.  Then, as I remember, we moved on to machines like the 402 where 

you fed in cards and which had a printer.  We had the 602A, 604, 607.  The 607 you could actually sequence through 

a program. Then in about 1956 we got the 650.  I would take courses over there.  I was under something called the 

Committee on Applied Mathematics, which was made up of people from physics like Henry Foley, people from 

statistics like Herb Robbins, and people like Wally Eckert and L.H. Thomas; those are some of the names I remember. 

 It was an absolute stepchild of the University.  A bunch of us went through that program.  Usually about one would 

get a Ph.D. a year, and we were so neglected, that is nobody really cared, that everybody who got through that 

program has really done well.  Herb Wilf is a professor at the University of Pennsylvania; Walter Petryshyn was a 
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professor at Rutgers; Ken King is now Vice Chancellor for computing at Cornell; those are some of the people I 

remember going through there with.  

 

One example of what happened, I remember, was that you had to take two examinations, two foreign language exams. 

 As I was just about done, I checked with the math department, which kept the records.  I went there to make sure 

everything was in order, and they said, "Oh, we don't have any record of you having passed the examination."  (I 

think it was German or French, I forget which one.)  And I said, "Oh, yes of course I did."  I tried to give them some 

details, and they said, "That's all right, we'll take your word for it."  And I remember taking the comprehensive 

examination, which was the last thing before you got your degree.  A bunch of us showed up--it was really a big 

occasion.  I guess I had worked something like sixteen to eighteen hours a day for the previous month cramming for 

that.  I had never done anything like that before.  For the first time in my life I actually took some drug stimulants, I 

forget what, that I got from my doctor because I worked sixteen to eighteen hours a day.  I probably took something 

else to put me to sleep, and I'd never done anything like that before nor have I since.  Nobody was around, not even 

a secretary.  It was nine-o'clock and we were supposed to take the exam.  Nobody was there.  Then it was nine-thirty. 

 At about a quarter to ten or ten the secretary wandered in and said, "Oh, there's an exam today.  I have to make 

copies."  But that was typical of the benign neglect.  

 

Now on the courses, I had a couple of people who were rather famous in the history of computing, like Wally Eckert 

and L.H. Thomas.  Thomas is very famous as a physicist, and there is something called, I forget whether it's either 

Diroc-Thomas or Fermi-Thomas statistics.  And Wallace Eckert, I'm sure you know.  Perhaps Wallace Eckert didn't 

care about teaching and had his heart elsewhere; he was totally disinterested.  I took a course from him, Astronomy 

110.  You see, he came from astronomy, and it was the fundamentals of numerical methods.  He was absolutely 

disinterested.  To call him a burned out case may not be fair, because he may not have been burned out; he may have 

been disinterested in teaching.  But he was totally disinterested, totally boring, even though the material really 

appealed to me.  I remember one day he made a mistake, or there was a mistake in the text, and I got very excited, 

worked it out, showed it to him.  It was very much like at Bronx Science, with that teacher I told you about.  I was very 
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disappointed, because he obviously didn't care.  But he was a prize compared to L.H. Thomas, who would walk in 

with a set of notes on the numerical solution of ordinary differential equations.  Astronomy 228 was the number of 

the course.  He would literally walk in--he had a heavy Welsh accent, a heavy set man--would sit down, not look at 

us, open up these notes which we also had and read them.  And the notes were absolutely incomprehensible.  After a 

couple of sessions of this I stopped coming to class.  I don't remember how I passed the final, whether it was a 

take-home or what.  He probably didn't look at those either.  I passed the course, but it was very disappointing; it 

really bothered me when a teacher didn't care.   Another teacher in those days was Francis J. Murray, who published 

two volumes on mathematical machines.  He had a rather high-pitched voice, and I remember--this never happened 

I'm sure--the kids used to say that one day Murray said in class, "I have this high-pitched voice and you're probably 

wondering about me, but I can tell you I have five kids at home."  I'm sure that was apocryphal.   

 

ASPRAY:  What was the range of courses?  You mentioned numerical techniques for differential equations.   

 

TRAUB:  I can remember taking a course from B.O. Koopman on the numerical solution of hydrodynamic problems.  

What's striking is that all I can remember is how bad the courses were and how little I felt I learned.  I learned 

something someplace, but I've sometimes wondered what and where.  I've been very creative: I've really created new 

algorithms and, perhaps new fields, but my feeling is that I learned a smattering of math, a smattering of physics, a 

smattering of numerical methods in school.  But the way I really learned something is I would get interested in it 

because of my research, and then I would just gobble it up, or I would create things.  I think in some ways it may 

have been an advantage that my formal training, either because I wasn't interested in somebody else's agenda or 

because I thought the teacher was so bad, was such a smattering.  That, in fact, if anything, may have been helpful.  

But I do not feel like I had a good education.  What I did get was this unlimited access to computers.  

 

ASPRAY:  Would you explain that a little more?  Did they give you as much computing time as you needed?   

 

TRAUB:  Yes.  Particularly in 1957, when I became a Watson Fellow.  Not a Watson Fellow in the sense that John 
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Backus and others were to become later, but this was a Watson Fellowship at Columbia.  That entitled you to 

something on the order of two thousand dollars a year plus an office at Watson Labs, and I mean an office:  I had an 

office on the fourth floor of Watson Labs with a fireplace, non-functioning, and upholstered leather chairs.  It was 

luxury, a private office.  There were just one or two Watson Fellows, and we had unlimited computer time.  For my 

Ph.D. thesis, which I'll come to in a moment, I estimate I probably used--and this is absolutely off the top of my head, 

since I didn't keep track--one thousand hours of 650 time. 

 

Something fairly influential happened to me during the summer of 1955 or 1956.  It was a summer I spent out at Sperry 

Gyroscope.  It was arranged by Francis Murray.  They were building an airborne computer.  But they didn't have the 

computer yet, and they didn't have the programs.  It's very hard to debug programs when you don't have the 

computer.  What we would do is write our programs out at Sperry.  This was in the former United Nations building.  

The United Nations, before they moved to Manhattan, was at Lake Success.  Because we needed a machine on which 

to run our programs to debug them, we were sent down to Patrick Air Force Base at Cape Canaveral.  You may have 

heard of that place in its more modern incarnation, as the Kennedy Space Center.  But in those days it was a sleepy 

little place, very exotic for a kid who had only been to New York, and I loved it.  I'd go around in an open convertible, 

and we would essentially play during the day and work at night.  We were coding and debugging. What was 

interesting about FLAC, Florida Air Force Computer which we were using, is that it had something called a B-Box.  It 

was what was later to be called an index register, I had never seen an index register before.  By then I had seen a 

bunch of machines, but this was my first exposure to an index register.  Several of us stayed down there for a while.  

Then for some reason, I was left behind to keep coding and running things, and they went back home.  I just loved it. 

 I loved being in Florida, even though it was in August, and I loved playing with the FLAC.   

 

ASPRAY:  Do you know who had built that machine?   

 

TRAUB:  I don't know.  I think it was one of a kind.  I've seen reference to it in books occasionally, but that's about 

all.  All I remember is it had the B-Box.   
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ASPRAY:  Can you tell me a bit more about the laboratory?  For example, how many people were working there?  

What kind of research problems were going on?  Who was on the staff from IBM?   

 

TRAUB:  Today I would make a point to know all that, but in those days I wasn't aware of such things.  Among the 

people I remember in addition to Eckert, who was the director, and L.H. Thomas, there was a fellow named Joe Jenell 

that taught a course on introduction to computers showing flow charts and things like that.  There was a man named 

Thompson, who is now head of SIMS, which is an organization from SIAM, I forget what the acronym SIMS stands 

for.  Thompson was brought in to head the Labs.  Eckert was just not a very good administrator.  But I can't give you 

much insight because that's not the kind of thing I was interested in.  I do remember that you walked through the 

lobby to the machine room where the 650 was.  What struck me recently is that I had forgotten the 650 was a personal 

computer.  It was the most powerful computer of its day.  By the way, when I say most powerful, I mean that it had a 

drum memory with two thousand locations.  You had to worry about when you accessed locations because it was a 

drum, which created a special set of problems.  You could say--I still remember the codes--you could say reset and 

add upper, though I forget whether you wrote 60 or RAU for reset and add upper.  For some reason I remember that 

particular instruction; I must have used it a lot.  My recollection is that you could refer to two operand addresses, 

and the result would go to the accumulator.  But that was all because of software, not the basic hardware.  That took 

five hundred words.  Five hundred words were for your mathematical routines.  That left you one thousand words to 

store your program and your data.  That's what made it interesting.   

 

I often say my Ph.D. thesis, if it were done today, wouldn't be a Ph.D. thesis, but six months of fairly routine work.  

But it was probably one of the first big scientific computations.  I'll tell you in a moment what we did.  What made it 

so hard was the 650.  The problem was the following:  the experimentalists could measure things like relativistic 

corrections and the Lamb shift quite accurately for helium and excited states of helium--and the theoreticians wanted 

to see if they could predict this.  So it was a matter of solving the Schroedinger equation, getting the wave function 

and using that to calculate certain quantities.  It was done by a variational principle that was called a Rayleigh-Ritz 
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computation.  You assumed a certain form for the wave function with parameters.  The biggest calculation I did was 

eighteen parameters, and it turned out you had to store or deal with three matrices that came out of this.  They were 

called K,L, and M matrices.  They were symmetric, but eighteen by eighteen is almost four hundred--say three 

hundred fifty, and even half of that is 175.  So I had something like five hundred or six hundred data elements in there, 

and I also had to store my program.  That made it challenging.  One of the things I think I may have invented there is 

the following:  I had to generate a lot of integrals.  They weren't numerical, I could compute them symbolically, but 

they were integrals each of which depended on a bunch of parameters.  I would generate the integral, put the answer 

on a card, but then when I read the card back in, the address was computed from those parameters.  When I needed a 

particular integral in the computation I'd compute where the answer to that integral sat.  

 

I also realized that you had to break up the program, how you had to break it up into modules.  The reason was that I 

was running what we would call multi- processing today.  What you could do in those days was reserve the machine 

for four, five hours or more; I would reserve it through the night, say from eight p.m. until six a.m.  I would have the 

machine for ten hours.  That's why I say it's like a personal computer.  What you would do is sit there and run the 

machine at a half-cycle mode and debug.  It was a biquinary machine, and you would just read out what was in the 

accumulator and what was in various other registers you were interested in.  If a light didn't go on, you would scratch 

your hair and run your fingers over it to make the light come on.  That was one of the lit tle tricks.  You sat there 

debugging, with the machine all to yourself.  In fact, there was probably nobody in the machine room; you had the 

whole place to yourself.  But that still wasn't enough time.  I discovered that there was another machine at 125th 

Street, in a secure facility, still another machine up the Hudson someplace.  I got access to that machine.  I would go 

driving through the night--I had a car by then--with my punch cards, and I'd enter data and run.  I'd be running the 

machine at Watson Labs, the one at 125th Street, and the other ten or fifteen miles up the river.  I ran them all 

simultaneously, and in one night I could get thirty hours of computing done.  That made me think about breaking up 

my program, which became a big principle later.  I had to break up my program in a way where I could do all these 

computations independently.  I kept driving back and forth, making sure that the machine hadn't stopped or that it 

didn't need more cards.  That game ended, I think, at 125th Street or at Watson Labs--I forget which one ended 
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first--because of security.  I would run in, write in my name, run upstairs, see if the machine was okay, and run out in 

a two minutes.  Apparently somebody noticed that and complained, and I was kicked off the machine.  I think it's one 

of those things where as a kid I didn't say anything, I didn't explain what I was doing and that it was perfectly legit.  I 

remember I just didn't have that machine any more.  Today I would certainly try to talk to the director and explain 

what I was doing.  I used to run 30 hours a night of 650 time, and I realized for the first time--it was really and 

Erklarung, an awakening--that I loved it, that I loved research.  I remember the moment that I got hooked on 

computing.  The first thing I wanted to do was repeat the Hylleras calculations.  He had done the calculation by hand 

some years earlier, probably quite a few years earlier, maybe in the thirties.  I wanted first to do that and then to go on 

to new calculations, first for the ground state and then for the excited state of helium.  For about six months I worked 

at generating and understanding the problem, and the programming--so that's six months of work on the machine.  

Then came the day when it was time to start doing the variational calculation.  I generated energy levels because you 

knew you were getting a better eigenfunction as the energy came down.  I took my cards--my first run after six 

months of work--I entered the cards into the 402, and out started coming the energies.  And the first numbers that I 

remember seeing were the correct ground state energy of helium good to about four decimal places.  I was popeyed 

that we could model nature this way.  I was amazed that you could do this     the purely mathematical Schroedinger 

wave equation.  I think it was two aspects:  it was that you could actually imitate physics, understand nature by this 

mathematical model, and then you could work for six months on this computer, do all these calculations, and out 

would come the correct energy to four places.  Then I would watch as the energy dropped, dropped, dropped, 

dropped, which meant I was converging.      

 

TAPE 2/SIDE 1   

 

ASPRAY:  Please tell me about the physical lay-out of the Columbia computing laboratory.   

 

TRAUB:  The physical layout, as I recall, was that you came up some steps and entered a lobby.  There was a 

receptionist on the left.  It was all very fancy, at least by my standards of those days.  But I remember it was still a 
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beautiful building.  Have you ever been over there?   

 

ASPRAY:  No, I haven't.   

 

TRAUB:  It's 612 West 116th Street.  It's now the Casa Hispanica.  I don't know if there's anything left of the old 

furniture.  On the second floor there was a wonderful library.  Also on the main floor, I remember a lobby, a rather 

large lobby area.  From there you walked back into the machine room.  It was a very large room that held a substantial 

number of machines.  As you walk in, now my picture's probably from around 1957 or so--here's a 650 in front of you. 

 To the left was I believe the 402 printer; on the right I think it was the 607, which was an early electronic machine; 

and there was some more.  There must have obviously been collators and so on, because labs had them.  On the 

second floor was a library and offices.   

 

ASPRAY:  Were there a number of people who weren't Columbia faculty or students who had offices there, who were 

rather with IBM?   

 

TRAUB:  I think Jenell worked for IBM.  If you want to know more about Watson Labs in those days, let me give you 

some pointers.  There's a man named Harry Smith, and the last time I ran into him was at the IBM Scientific Center at 

Palo Alto.  Horace Flatt is the director of that.  If Smith is not there, Horace Flatt should be able to get you to him.  

Smith may have been managing the machine room.  If I had problems or questions, he was the guy I went to.  I think 

Ken King may have already been an employee of Watson Labs in those days. I'm not sure whether he was an 

employee or also had a fellowship.  Thomas and Eckert I have already mentioned.  Unfortunately, I don't have 

documents from those days.   

 

ASPRAY:  Thomas and Eckert were faculty members at the University?   

 

TRAUB:  They had faculty appointments, but in fact I'm pretty sure that Eckert was paid by IBM.  The Vice Provost 
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here, Kathy Mullinis, just asked me a question about old Columbia connections with IBM, and I happened to be 

looking at a number of books about Wallace Eckert.  I think one of them mentioned that he was being paid 

thirty-thousand dollars, which was an incredible sum in those days.  Thomas and Eckert were employees of IBM who 

were given faculty appointments, and they were both very distinguished to deserve them at the University.  If you 

want to read more about this I can give you several pointers to books.  There's Think ...   

 

ASPRAY:  Yes, I have that reference.   

 

TRAUB:  The Encyclopedia of Computer Science has some.  Then there's a little bit on Ben Wood who goes back to 

1921 when he became an instructor here.  He was very close, apparently, to Watson, Sr.  There is also Eame's book A 

Computer Perspective.  There's that kind of material.  Janell was good, he was really interested, but he was not a 

major scientific figure.  But Thomas and Eckert were employees of IBM who, in order to have a university 

appointment, had to do some teaching, though they really didn't want to.   

 

ASPRAY:  Did you ever have responsibility for carrying out computations for any of these people?   

 

TRAUB:  No, it was a fellowship--it was wonderful--and I could do whatever I pleased.  It paid two thousand dollars.  

I guess I was a big spender even in those days.  I was living at home, but I had a car and liked to go out.  I went to 

the University and said that wasn't enough for me to live on, so then I also lectured.  I taught calculus and I loved it.  

I was a lecturer in mathematics, had my own calculus course.  At the same time I was a Watson Fellow, and I had to 

get special permission from the Dean to do that.  But the main thing that happened in those days, the 1957 - 1959 

period, was first discovering computers and just loving it.  It was a game:  you could program, it was relaxation.  I 

remember that was still true in the early 1960s.  If I didn't really want to think, and I wanted to relax, I would go off and 

program for a couple of weeks.  It was fun.  That's the main thing I often say when I teach a course now or to 

instructors of introductory courses.  Nobody said this was good for you; it was just enormous fun, and I just loved 

it.  
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I don't know at what point I realized it was going to be something enormously important, at which point I realized it 

was going to revolutionize the world.  At the beginning it was just fun.  Of course in those days if people asked you 

what you were doing and you talked about computers, they just couldn't relate to it.  We really had the sense of 

being part of an elite or priesthood.  That was all to change, of course, at some point in the sixties, and then it would 

accelerate in the seventies, but people didn't understand what computing was.  I wasn't very good in those days at 

explaining.  I'm somewhat better at that now--that's a skill you acquire--but I couldn't explain what I was doing then. 

 

One little incident I remember is we had a bulletin board and on that bulletin board one day there was a notice.  It said 

that you could learn a new language, I think it was FORTRANSIT, which Alan Perlis had done.  What is striking is 

that it said, "If you learn this language, you will never have to learn another computer language." My memory of 

seeing that sign is a cherished one.  Even at the time it struck me and then later on I realized how false it was. 

 

Well, let me talk about how I picked my thesis.  I told you I had been quite taken with chess in high school, and then I 

dropped it and here was computing.  One day I ran into Alex Bernstein on campus.  Does the name mean anything to 

you?   

 

ASPRAY:  It's familiar.   

 

TRAUB:  Alex made the first serious attempt to write a chess playing program.  Turing had written a paper on it and 

Shannon had written a paper on it, but I don't think they had done that much.  Samuels tackled checkers and 

Bernstein tackled chess.  I ran into him on campus around 1956, maybe 1957.  He and I had played at Bronx Science 

together.  He had been on the chess team when I first had gotten on it.  He was a couple years ahead of me, and was 

working for IBM at the time.  I said I was looking for a Ph.D. thesis, and he said, "Would you like to work on chess?" 

 That really appealed to me because I could combine these two interests.  I went to Francis Murray, who was 

chairman of the Committee on Applied Mathematics.  I asked, "Will Columbia give me a Ph.D. for working on chess?" 
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 He said, "Never, no."  Then I went to Henry Foley, who died about a year or two ago, who was also on the 

committee.  He suggested this problem to me.  I wasn't interested in physics anymore.  I was interested now in 

computing and was just looking for something to do on computers.  But that may have been another turning point 

because I think if I had worked on chess I would be in artificial intelligence, not in algorithms and complexity.  I would 

have been in AI very early, and I've wondered how amenable that field would have been to my interests.   

 

ASPRAY:  What was the reason for your not being allowed to do chess?   

 

TRAUB:  It was a conservative attitude which held that it was certainly respectable to do scientific calculation on 

computers; but chess?  I think that was it.  It may have been Murray's character.  Murray was a professor of 

mathematics.  But there wasn't even a discussion.  I mean, I could imagine some real questions, such as what would 

the thesis be, how do you know you've done a piece of scientific research, what do you hope to accomplish, what 

ideas:  There was no discussion.  I think it's also typical perhaps of the way one related to professors in the 1950s, or 

perhaps the way I did.  I didn't even say, "Can we discuss this?"  I asked if I could do the project, the answer was no, 

and that was the end of it.  One probably didn't have the kind of relations with professors thirty years ago that we 

might have today.   

 

ASPRAY:  You mentioned your summer work with Sperry.  What else did you do in the summers for employment?   

TRAUB:  I worked one summer at Lamont Geophysical Laboratory.  It is one of the world's greatest laboratories in 

geophysics, the other one being the Scripp's Institute.  It's up the Hudson about ten miles, just on the New 

Jersey--New York line.  Today it is a very major geophysics facility.   

 

ASPRAY:  What did you do?   

 

TRAUB:  It's sort of amusing:  I was originally hired to be the electronics expert--because, after all, I was majoring in 

physics--on the research boat Verra, which was a schooner that was going to go to Casablanca and places like that.  I 
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cannot think of a more stupid idea.  But I'd been very sheltered living at home, and the idea of going on a schooner to 

these exotic ports sounded great.  They were telling me to start getting my gear on the ship and so on, and the closer 

it came the less that seemed like a good idea because I had no interest in electronics, and almost no knowledge of it.  I 

think it would have been a disaster.  Somehow, I don't remember if they suggested it or if I suggested it, shortly 

before the schooner was to sail I got a desk job on shore.  In fact, the man I worked for is the current president of the 

National Academy of Science, Frank Press.  I don't think I particularly distinguished myself.  Again, it's part of this 

pattern I have of wanting my own agenda.  I think it's no accident that I tend to be the founding father of something 

or building something.  That's really my strength.  He gave me a job which had something to do with zero crossings 

of Love Waves.  After a seismic event there are certain kinds of waves that go through the earth, and one of them is 

the Love Wave.   

 

ASPRAY:  Is that numerical computation?   

 

TRAUB:  Yes.  I was sitting there with a Frieden computing desk calculator. Here's one of these absolutely dumb 

things one does as a kid.  I would say this was the year before the Sperry job, so it was probably 1955 or 1956.  It was 

an extraordinary missed opportunity.  That was pretty boring work, sitting all day by yourself at a Friedman.  I said to 

Press, "Maybe we can do this on the computer at Watson Labs."  After all, there was the connection with Columbia.  

He said fine, and I was given a day to go to Watson Labs.  But I was simply too shy, too inept--and it was a perfectly 

straight-forward thing to find out who the person in charge was and say, "Can I use the computer to solve this 

problem?"  I'm sure the answer would have been yes; this was absolutely the kind of thing Watson Labs was for.  I 

frittered the day away, never talked to anybody, and came back and said no.  I've always thought how things might 

have been different for me, for Press, or for geophysics.  Of course you did that kind of work on the computer; you 

didn't sit there punching a Frieden.  But again it was one of those foolish things one does from lack of maturity. 

 

I mentioned to you some of the things I learned about computer science or realized for myself in working on the 

thesis, and I mentioned the idea of breaking up a problem when it was too big for your machine or when you could 
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work on it on three different machines.  There was one other thing that I just must have had an innate feeling for.  In 

about 1958, Watson Labs was realizing I was spending a thousand hours or so on the 650.  They said, "We have a 

701 in Midtown, and we think you should finish your thesis on it ."  I refused.  When I say I refused, I mean I said, 

"No, I don't want to."  It was just the right thing to say, because to take all that work--and I'd spent a couple of 

years--and learn a new machine, recode and debug and everything, would have been a horror.  That's what lots of 

people have learned since then.  It is an enormous job.  But I just said intuitively, despite my immaturity, "No, I do 

not want to recode and recheck.  What if they're inconsistent?"  I wouldn't go on the 701, even though the 701 was 

much, much faster than the 650. 

 

To finish up that story, the main import of my thesis was the realization for the first time that I had a gift.  I didn't 

know anything about research, but I really had a gift.  The gift showed itself in that whatever problem came up, I 

could crack it.  I remember once going up to see Kato, who was an expert on some of these kinds of problems.  He 

was a mathematician at Cornell.  I drove up to Cornell to meet with him and talk about numerical methods.  I would 

hammer through papers.  I would get whatever time I needed on the 650 by hook or crook. I would crack the 

programming problems.  I would figure out how to break up the problems.  The details aren't important.  Once I was 

determined I was going to do that, I did it.  Today it seems like the very beginning--that's where you get the union 

card.  But it seemed like a hurdle, and I didn't know if I could do it.  I simply broke down every barrier, and I decided I 

loved it.  That was what hooked me on research.  I realized I had a gift.  Then I was to realize at Bell Labs in the sixties 

that I simply had a gift for doing this.  Especially in a new field; I don't think it would be much fun in a mature field.  

I'm not sure that if I had gone into a mature field like mathematics I would have been good at it, but I loved to be the 

first one to ask the questions, and that's what I have done consistently. 

 

In 1958 I got married.  I think it was no accident that I got married just as I was entering the final push of the Ph.D. 

when I really needed that kind of stability and security.  In 1959 I went to Europe for the first time.  I finished my 

thesis without a hitch--that is, I took the exams, passed them, and defended.  It all went pretty smoothly.  In 1959 we 

went off to Europe for fourteen weeks, and that was to be a great awakening in terms of other things.  Up to then I 
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had never been in a foreign country, except that I was born in Germany.  I found I had an enormous interest in art.  I 

had taken a job at Bell Labs for September of 1959, and that was the whole new world of central New Jersey, but I 

wasn't looking forward to coming back to Bell Labs.  I would have been happy to travel for a year.  I discovered how 

much I loved travel.  I discovered the Alps, which I loved. 

 

In terms of searching for a job, I talked to a few places.  I don't think I talked to any universities.  You see, there was 

no computer science in universities.  I talked to places like Mobil Oil in midtown, ITT, Bell Labs.  There's just no 

question what got me.  Bell Labs probably offered me the least money.  I think it was nine thousand, three hundred 

dollars for opening salary.  That was an incredible amount; what would I do with nine thousand, three hundred 

dollars?  It was so much money.  I'm sure the reason I picked Bell Labs was the sense of quality it had.  I had heard of 

them, I went out there, and there was this feeling of quality.  That's always been my judgment: whenever I've made a 

career judgment, I've always chosen quality as the dimension that mattered.  In September of 1959,  I showed up at 

Bell Labs.  They didn't really know what to do with me.  I think they had a thought that I might do some mathematical 

consulting or computer consulting.  I was one of the first computer people; nobody had been turned out by the 

universities.  My degree would have been computer science if there had been such a field, but it was called 

Committee on Applied Mathematics.  They really didn't know what to do with computer folks.  But I had an enormous 

sense when I got there that I wanted to do something really significant in research.  I was looking for what I could do 

that was significant.   

 

ASPRAY:  You thought of yourself as having your main strength at the time in numerical methods.  Did you think of 

yourself really as a numerical analyst who used a computer?   

 

TRAUB:   Yes, but as one who was very much self-taught.  Columbia was so weak in terms of applied mathematics.  It 

was very strong in physics and very strong in mathematics, but so weak in applied mathematics and numerical 

analysis.  There were these two courses I had from Eckert and Thomas and I felt I hadn't learned anything.  I used to 

go down to NYU and sit in on Fritz John and Eugene Isaacson, and what little I knew I learned there.   
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ASPRAY:  It's a very strong place?   

 

TRAUB:  Yes, it is a strong place.  It was the day when the one-eyed man was king; everybody else was blind and I 

had one eye.  I knew something about computing, but I always felt I didn't really have much formal training.  Today I 

think of myself as a generalist, since I know about many fields and since the algorithm is so central.  I really do have a 

sense for many fields, though I never felt I knew anything deeply. 

 

I just had this hunger to do something really significant.  It must be something about the atmosphere at the Labs in 

those days.  I don't think there could have been a better place that I could have gone in 1959 for computing. They 

had a 704.  There were people there like McIlroy, Vyssotsky, and Marion Gray, who had a been a student of 

Whittaker from the classical days.  I was put in a group headed by George Baldwin, who didn't really know what to do 

with me.  Essentially I was left to myself, which was wonderful as it turned out.  

 

There's one thing that I've always wondered about.  I gave a talk at Bell Labs a few years ago and I introduced the 

talk by pointing out the following: I've contributed to many different areas.  Generally I would start some area, I'd be 

the first to ask a question.  But if there's one thing that's been a unifying theme, it's the realization that you should 

look at the information about a problem.  Don't look at algorithms.  That's a trap; no, trap is too strong a word.  If you 

know the information that's available, then you can conclude what the optimal algorithm is.  There are lots of 

algorithms, but the information that's available sets a limit on how good any algorithm can be.  It's what I call 

information-centered point of view.  Now that was very original--it's still original.  I mean, it's really the central focus 

of my work.  I've done many things, but that's the thing I'm proudest of.  That's been the keystone, the 

information-centered approach.  But I've wondered:  why that?  Why that realization?  There are some things in the 

history of Bell Labs, and I don't know to what extent consciously or subconsciously they have influenced me.  

Claude Shannon had left.  I never met Claude Shannon, since he had left a couple of years earlier for MIT.  Richard 

Hamming was still there.  He had created and written the first paper on algebraic decoding theory.  It turns out 



 30 

 

 

 

Hamming and I didn't ever work together very much.  Hamming's main energies it seems to me, went elsewhere, 

outside the labs.  He and I did not interact very much.  So Shannon and I never met; Hamming and I did not have that 

much interaction, although I've read his book and some of his papers.  It seems hard to believe that it was 

coincidental that my first work, my first book in 1964, and much of my work since then has had information at the 

core.  I don't remember any direct influence, but it must have been that information was somehow in the air.  What I 

finally wound up doing is what I call--I can't use "information theory", though that's the word I'd like to use, but that 

was taken by Shannon for the mathematical theory of communication.  Where that interest came from that influenced 

me is a puzzle.  I'm not aware of any incidents and yet it can't be a coincidence.  I came to the place; perhaps Bell Labs 

and MIT would have been the centers for work having to do with information.  Although I'm not consciously aware 

of the influence, I feel it must have been there. 

 

The way I got into this was that one day somebody walked into my office with a problem; I think he wanted to find 

the zero of a function which involved an integral.  It turned out to be a unimodal problem.  I discovered Kiefer's paper 

on the optimal points at which you should evaluate a function if it's unimodal, a paper which I now consider as the 

beginning of a whole field, a very beautiful result.  It said the optimal points at which you should evaluate a function 

which is unimodal are the Fibonacci points--that's if you want to find the maximum of a unimodal function.  Whereas, 

if you want to find the zero of a function you bisect.  Bisection points are not optimal here; if you wanted to find the 

optimal of a unimodal function, you should pick the Fibonacci points. I wrote a little program for that.  It was 

expensive.  I had to compute, as I remember, an integral every time, but because of that problem that walked in the 

door, I started thinking.  I made two observations:  one was that it was expensive to compute the function, the other 

was that there were lots of algorithms. I could think of many ways of solving this, but what was the best way?  Say 

you looked at Newton iteration.  What was interesting to me from my point of view about Newton iteration is that it 

evaluated two derivatives, a zeroth derivative and a first derivative, and that the order of convergence, which 

determines the speed of convergence, is 2.  Then there was a third-order method and it used f, f', and f''.  I seemed to 

have been the first person to ask the absolutely obvious question, "Can you beat that?"  If an iteration function 

uses, say, the first s - 1 derivatives, then must the order be less than or equal to s?  The answer to that question 
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would help me get a handle on optimal order and that in turn would lead to results concerning optimal algorithms and 

complexity, although the word complexity didn't exist.  This was really the beginning of the field that the Russians call 

optimal iteration theory, and I started it with these kind of questions.  In about 1968, I realized it was really part of 

something that was named in 1965 that was called "computational complexity".   

 

The first of two conjectives that occurred to me was, "Was the order bounded by the number of--in those days 

derivatives, now generalized to linear functionals?  The answer is that for one-point iterations, that is, if all the 

information is gathered at one point, the optimal order is equal to the number of derivative evaluations.  I called that 

the fundamental theorem of one-point iterarations.  It seemed like a very significant result to me.  What surprised me 

is nobody had asked the question.  There were thousands of papers, but they were always about one iteration.  

Nobody ever tried to construct a theory of optimal iteration.  

 

This was the second question:  say I had an iteration used f(x) and didn't remember anything.  So, for instance, one 

could imagine an iteration function that computed xi + i is xi 5- f(xi5).  That has order one.  Then there's the Secant 

iteration:  you got a new f, but remembered one f, and the order is the golden mean, 1.618.  Then there is the case 

where I remembered two function evaluations, and the order was 1.84.  That led to the conjecture that no matter how 

many function evaluations I had, that memory added less than one of the order, that this sequence converged 

monotonically to two.  The same thing was true in general, the memory always added less than one to the order. 

 

Both conjectures turned out to be true.  In 1960 I had gone to my first national ACM meeting, and I was so impressed 

and so excited that I thought maybe someday I could be up there giving a talk.  I had gone to Bell Labs in September 

of 1959, and this was the following year 1960.  I remember really being impressed, really wanting to be part of that 

group, and thinking that maybe someday I could give a talk.  I was very impressed by the talk that Hans Maehly had 

given.  On the way home, he happened to be on the same plane as me, and I was asking him questions and he 

pointed me to various papers.      Then I started working on this, and I discovered an enormous amount very quickly. 

 I remember they told me I could have so many pages in the Proceedings, and that's all I could have.  I could have 
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something like eight pages, and I said I couldn't get it all into eight pages.  They said, "If you can't do it, we'll cut it 

for you."  So I crammed theorem after theorem and conjecture and so on into eight pages, and I didn't realize--again it 

was a matter of immaturity and naivete--that I didn't have to jam everything in.  But everything had to be jammed into 

that first paper.  This was 1961, so one year later I was one of those guys up on the platform.  The chairman was 

George Forsythe.  I already knew that name, so that was a thrill.  Not very many researchers go to ACM meetings 

anymore, but in 1961 that was it; that's where researchers went.  Lots of people whose names I recognized were there. 

 There were probably a couple of hundred people in the audience.  Numerical analysis of course was very big in 

computer science in ACM in 1961, and I remember George Forsythe saying, "I'm not going to introduce people--I'm 

going to let the talks speak for themselves."  I gave my talk.  I was a very brash young man, and I started off--again I 

just didn't know better, didn't know you didn't do this --by saying, "People have worked on iteration for hundreds of 

years, but up until now there's never been a general theory."  I reported these kinds of results, that nobody had 

asked these questions, but that memory added at most one to order, and that for one-point iterations you could never 

beat the number of derivatives.  I found those results so beautiful and satisfying.  After I was done I was attacked.  In 

particular, Hans Maehly got up and said, "You're working on the wrong problem."  There was a different problem that 

he was interested in, which was how you compute the starting points for an iteration.  I was sort taken back.  I was 

then to find that it took quite a few years for people to think these were interesting issues.  

 

This is a good place to stop, with my first talk as a professional scientist.   

 

END OF INTERVIEW  


