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The date is April 3, 1973. This is Bobbi Mapstone and
I'm talking with Mr. Irwin Greenwald at my home in Venice,
California. This is an interview for the Smithsonian

Computer History Project.

Okay. Let's start off then with where you went to school,
what your contact was with computers and computing at that
point, and events that led up to RAND. Then we'll go from
there.

I went to school in New York at New York University. I
got my bachelor's there and had relatively zero exposure
to computers. I had one statistics course where we used
some sorters and tabs but I didn't even know what they

were being used for.

Then my family moved to California and I came out here
and started doing some graduate work at UCLA. About that
time I ran out of the GI Bill and went to the Bureau of

Occupations at UCLA. They sent me down to RAND where I
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was interviewed in what was then called the Numerical
Analysis Department and the Econ. Department. That after-
noon, when I got home, there was a call to come to work in

the Numerical Analysis Department.

Early on I sat over a Monroe calculator and a Marchant
calculator doing various and sundry things that I didn't
understand. We were also trained in the use of EAM equip-
ment which at that time consisted of 604s, 402s, 407 printers,
reproducers, collators, what have you. The Card Programmed
Calculator was just coming into being at that point in

time. This was in June, 1950, that I started at RAND.

Some of the early work that I did using that equipment was
for the AEC doing some hydrogen shock wave problems. Then
John Matousek and I got involved with the System Research
Laboratory which was some experimentation into how to
improve the training of people, which gave rise eventually
to the System Training Project and the System Development

Corporation.

About late 1951 I guess it was, the AEC asked us to do
some work for them and I used my first electronic data
processing equipment--the Univac I. We went back to

Philadelphia to do some programs in support of the hydro-
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gen explosion at Eniwetok and we used the Census Bureau
machine which had not as yet been delivered. Are you

interested in anecdotes?

Yes, very much so.

Wes Mehlan was working on that project and one of the
things he kept asking the physicists for were test cases.
They kept saying, "Well, we don't need any, we'll know

when the answers are right."

"How will you know when they're right?"

"They'll plot smoothly."

"But if you know what the answers are going to be, why

can't you tell us now and then we can check them?"

This argument went on for several weeks and finally they
gave us a few things we could stick into the program to
check, including stability criteria, energy, and what
have you. We got on the machine in Philadelphia and it
took us four hours to check our program out. We started
running it in and energy went negative. For about two

weeks Edward Teller insisted that under these conditions
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energy could go negative. He finally left and we discovered
the error in the equations and fixed them. So much for

Univac experience. (Laughter)

There was another interesting experience in that we worked
probably twenty-six hours on and four off. We finally
got out to have breakfast and I discovered that Edward
Teller speaks very fluidly, he was sitting across the
table talking and spitting. (Laughter)

Oh! (Laughter)

We then ran the same kind of problems on the 701, the
IBM Defense Calculator.

Was this for the hydrogen bomb?

Yes. Hydrodynamic shock wave implosion problems. I
don't know what any of that means. Implosion means you
go in until you crush the core and then it explodes.

We're up to 1952. We did similar work on the 704.

Let's see, I guess I became responsible at RAND for all
programming for the physics division and all utility
programming, concentrating more on the latter when we

got our 704. Somewhere around 1952-53 the RAND JOHNNIAC
went on the air. I did the first large job for it in which,

because it was a kind of a test vehicle for the machine,
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everything was checked inside the programming. For
example, we would make sure that a division could take

place before we did it just to make sure the hardware

was working.

Oh, backtracking a little bit. One of the things

that was occurring in the Southern California area at
that time, and this is one of the beautiful things of
having worked at RAND, there were a whole bunch of air-
craft manufacturers around here as well as other people
who didn't talk to one another. Because RAND was non-
profit and had a reasonably good reputation for treating
privileged information as such, people started getting
together through RAND's offices and talking with one
another. The Southern California group: Douglas,
Lockheed, North American, Marquardt Aircraft, RAND,

and later on SDC, became involved in a compiler writing
activity called PACT, Project for the Advancement of
Coding Techniques. As a result there was a lot of

communication amongst us in this area.

When the 704 was announced, my boss, who at that time

was Gene Jacobs, caught me in the hall one day and
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said, "Hey you're going to be responsible for our 704."
I said, "Does that mean I can make commitments?"
He said, "Yes, up to the limit of the people you have."

The first thing I did was call Jack Strong at North
American and asked him what he was doing to get ready

for the 704. He said, "Nothing. What are you doing?"
I said, "Nothing. Let's get together."

The same thing happened with Lee Amaya at Lockheed and
Frank Wagner at a different North American division. I
think that's about the extent. Marquardt may have been
in on this. We all met at Lee Amaya's office at Lock-
heed, Burbank, and that became SHARE. It was only

out of this Southern California area, I think, that
something like that could have occurred. Maureen
Bernstein got very upset when Herb Grosch said Paul
Armer had founder SHARE. (Laughter) It was one of my

two contributions to computing.
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SHARE was really the beginning of a whole slough of
user groups that have préliferated since.

Yes, I might mention that around 1961 I proposed that
SHARE be disbanded. But things like that never do get
disbanded.

Why did you do that?

It was becoming too much, in my mind, a competing
organization with ACM. One or the other should have
been disbanded. SHARE was formed by the founding
people primarily to alleviate getting started on a new
machine. There was just too much software to write so
we were going to share the effort; and that's how it
got named. Then some people, including Armer, Grosch,
Walt Ramshaw and Jack Strong,>all of the boss types,
came to the conclusion that they could use it to wield
a club over IBM. As Grosch pointed out, what they
discovered several years later is that IBM was using
it to wield a club over them. The things that it is
doing now and has been doing for the past ten or twelve
years, I think are more appropriately done within the
ACM, though the ACM will never do it. So I can under-
stand why it continues, but I object on principle.

The ACM seems to have a very bad reputation for some

reason or other. Maybe it's worth discussing.
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I can quote some people's reasons as to their objections
to the ACM. Early on it was run primarily by numerical
analysts in the universities and the people out in the

so called real world objected to the lack of pragmatism
to their practical problems. Something like SHARE where
a bunch of people with common problems get together and
do something about it, seemed more pertinent. The ACM
tended to be much more academic. I don't know if it's ever
had a president that wasn't an academician. That may
have been a reason. We on the West Coast were always
upset that we could not get a president or vice-president
elected to the ACM. So it was not only academic, it

was also Eastern until Forsythe finally became president

when he was at Stanford.

At any rate, SHARE will continue.

Okay. Onward and upward. The 709. I guess it was
called the 708 at that time. IBM announced the 708
which later became the 709 and SHARE, under the prodding
of a number of people decided to get ready early for
that one. We had begun to have an appreciation of

better ways of programming, debugging, what have you,
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so we formed the SHARE 709 Systems Committee which
was composed of about fifteen people. I don't know
how many of them I can remember; there was myself from
RAND, Tom Steel from SDC, Harvey Bratman from Lockheed,
Charlie Swift from Convair, Owen Mock who was then with
North American, Roy Nutt from United Aircraft, Ira
Boldt from Douglas, Santa Monica, Don Shell from GE
Evendale was chairing it, and then the IBMers were
Elaine Boehm, Maureen Kane, and Vince Degris for awhile;

I can't remember the other names.

There was somewhat of a dichotomy. Some of us were
concerned with the assembly language, in particular

the thing I was interested in was being able to make
program modifications at the symbolic level and also

do the debugging at the symbolic level. Others, Owen
Mock and Charlie Swift in particular, were concerned with
operating systems. Partly because IBM never understood
the specs, and partly because they were then concerned
with a system that they could sell to a lot of people,
which meant that they were interested in a minimum of

4-K memory whereas we were interested in 32-K memory
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systems, the whole thing never did successfully go,
although a lot of the off-shoots have become rather

standard over time.

Okay, we're up to around 1958, I guess, with the 709
system. There there were about two years that I didn't
do anything. I hurt my back and was in and out of the

hospital for two years.

RAND never did get a 709, which is kind lof an interesting
little anecdote. I wrote a seven or eight page memo

to Paul Armer pointing out that there was no reason for
RAND to get a 709, meaning that RAND could not justify

it economically. So we canceled our order. The 709

came out and proved to be a terrible machine from the
point of view of reliability. I remember going to a
SHARE meeting and everybody was saying how right I

was about the 709. I didn't bother to correct them.

(Laughter)

Okay. In March, 1960, I went to work at SDC. I worked

there in the so-called Research Directorate for awhile
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then switched over to their 7090 programming group
where I was responsible again for, we had finally
changed the name from utility programming to, system
programming and finally wound up in the Satellite
Control Department using CDC equipment for the first
time in my life. We used 1604s and 160As in support
of the Satellite Control Facility all over the world.
In 1964 I went back to work at RAND where Joe Smith,
Ed Ryan, Chuck Baker and I did the second iteration

of the JOSS system. When that was completed I switched
over to work on the Videographic system. I don't know
if you've every heard of it, it's primarily concerned
with supplying graphic consoles at a price competitive
with typewriterlike terminals. The view at RAND is
that these tools should be available to a researcher
the same way a telephone is. The whole attempt here

was to get the cost of display consoles down.

The way we did it was to centralize a lot of the
hardware so that the terminals themselves were

rather cheap. We used a commercial CRT that cost
about five hundred bucks, we built our own typewriters

for about one hundred and forty bucks, and the RAND
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tablet for those stations that had it. I don't know
what it cost. An actual station like that would run
somewhere between one thousand and two thousand
dollars; the centralized hardware, which could be
distributed over maybe thirty such stations, ran to
about one hundred thousand dollars. So that the total
cost we used was getting down into a cheap level. I
was concerned with an 1800 computer which we used as

a communications coupler between all these gadgets

and host machines. I guess now they're running 360s,
possibly the PDP-10, but I'm not sure what RAND is
using now as its host machines.

I take it that by the time you went back to RAND they
were less defense oriented. Is that true?

I would guess that at that time probably 90 percent

of its funds were still coming from the Department of
Defense in one way or another. While I was there on
the second tour of duty, which was 1964-69, we changed

presidents; Frank Collbohm retired and Harry Rowan

came in. Rowan, as far as I could judge, was interested:

number one, in finding clients other than defense;
and number two, doing more work in the soft sciences

rather than the hard sciences, and these two kind of
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go together. It was during his reign--terrible
word to use--that, for example, the New York RAND
Institute was born. I don't know what RAND's contract
mix is now, but I think that probably 80 percent
of what they have is defense. At any rate, there
was this change in desire, at least on the part of
the management of the corporation. All of the work
that I did--all of it--was supported by the Department
of Defense, or the AEC. Oh, I got a little bit
involved with something about the ILLIAC.

RM: What was RAND's ILLIAC involvement?

IG: RAND was one of the ARPA contracters. One of the
things we were doing was various kinds of modeling,
atmosphere, weather, what have you, and it was proposed
that some of this work be done on the ILLIAC. I got
involved more or less as a consultant to the people
who were doing this kind of work to look at ILLIAC
in various ways. We discovered that some of the problems
would be better off on a CDC 7600; others the ILLIAC
seemed to be quite geared for.

RM: Which ILLIAC are we talking about now?
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The one that eventually went to Ames. ILLIAC IV.

I'm sorry. I call it the ILLIAC. (Laughter)

In 1969 I left RAND and went to what was then SDS.

It has since become part of the Xerox Corporation.

I can't think of anything I've done since I've been
there that's worth talking about.

Okay. We can do some backtracking. When you were at
UCLA were you aware of any computer activities there?
I was not aware. There was stuff going on with the
SWAC.

But you didn't know much about it?

No. I didn't know anything about computers. Paul
Armer was the primary one to interview me in the
Numerical Analysis department at RAND and he took me
to this machine room and talked about this, that, and
the other thing. When he got all through he said,
"Now, do you have any questions?" I said, "I didn't
understand enough to have any questions." That may
have been one of the things that got me the job
because evidently they had had a bunch of con men
come in for interviews. I didn't know a thing about
computers.

When you went to RAND in 1950, what kind of work
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was going on in the Numerical Analysis group?
Primarily then, and for lots of years subsequent to
that, the Numerical Analysis department was, in my
view, a service function to the rest of the company
to do computational work as needed. Most of it was
preparing jobs for the various machines as we grew
up. I would say that calling it Numerical Analysis
department was a terrible misnomer because almost

all of the scientists did their own numerical analysis.
For example, they'd come down to us with a bunch of
difference equations which we then programmed and

put on the computers. Every once in awhile we would
get equations to solve. It's kind of funny because

I guess our mental set was that if they ever got to
us they must be something that would have to be done
on a computer. We'd take integral equations and do
Simpson's method or what have you, until one day
someone brought down I think it was sixteen integral
equations. I started to program them and Stan Rothman
started looking at them, and he discovered about
three or four that had analytical solutions right

off the bat. The two of us went to work and we found

fifteen of the sixteen had analytical solutions.
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(Laughter) It just kind of shows the mental state

you get into.

But what we did particularly back in the EAM days

at RAND was we split those people who, if you will,
wrote the procedures and those people who wired the
boards and pushed the cards through. This appeared

to be very effective. However, there was one instance
when Barbara Batchelder went in to the tab supervisor
and said, "Can you wire a board to do such and such?"
He said, "yeah."

She went in the next day and said, "Can you wire a
board to do such and such?"

He said, "Well, that's a little rougher. Yeah. We
can 'do that."

This happened four or five times and then she submitted

a procedure that had all of this in one step; (Laughter)

We always separated the machine function from the
procedures function or the programming function or
what have you, which was very difficult for some people
that we hired to get accustomed to. Stan Rothman,

for example, was used to doing the whole job himself.

I guess all the years he was there he never did get
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to the point where he could accept our style. I

know three and four different people who tried to

work with him and gave up because he insisted on

doing it the way he used to, which was good, but not
our style.

What was the type of background of the people who

were wiring the boards and pushing the cards?

Most of them had some amount of college; some of

them had degrees; a lot of them graduated from that
function into programming. For example, Bill Orchard--
Hayes, who did an awful lot of the early work on linear
programming, started out in the tab room. All of us
had to serve an apprenticeship in the tab room so we
knew what the heck we could wire those machines to

do, and also to get an appreciation of the problems
the operators had. One of the things that has always
stood me in good stead was that Don Madden and Bob
Bozak who early on I had as my seers, both insisted
that those are the people who are going to run those
jobs for you and you better be on good relations

with them. Among the ways to help is to write so they
can read it, write so it's not ambiguous, and don't
ask them to do things that are impossible. I was
always very sensitive to that kind of thing; maybe

it's because I'm a person who likes to be liked.
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This stood me in very good stead because in the days
when we were doing the STP work I had an EAM procedure
that was about 113 steps that had to be run three
times a week. One of the girls in the machine

room remarked at one point in time, "If Irwin wrote it,
that's the only way you can do it so it's okay." This
having to get along with other people is crucial.

For instance, when you write a keypunch manuscript
somebody's got to be able to read it to punch it.
That's true. So really at this point you haven't got
the computer room operator as we know it today. They
were probably at a better educated level than today's
operator. Do you think that's a true statement?

They were a real mix. There was anything from key-
punch opeators that graduated to EAM, to guys with
bachelor's degrees who eventually graduated to pro-

gramming. So there was a whole mix of people there.

When we got our own machine--I guess the 701 went on
the air before the JOHNNIACdid--as was kind of customary
in those days, everybody ran their own stuff, Because
this was the most idiotic way of doing anything, there
were a couple of things we did. First we installed an
operator, more as an assistant to people running stuff
and as a guy to get on the phone and call the next one and

what have you. Then, over time, we began to apply
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pressures that led people to having him run their
jobs for them. The first thing we did was to give

priority to things that the operator would run, and
so we had two hours in the morning for operator-run

jobs and then an hour for personal time, et cetera.

One of the things people used to do was an awful lot
of tracing and dumping which we thought was stupid.

So we put a Polaroid camera in the machine room and
whenever the machine halted the camera would take a
picture of the console. Anybody who would accept that
rather than insisting on a memory dump would get
priority. So we were trying out various things. I've
always felt strongly that the bugs were in that program,
especially in those days when programs were rather
simple. In fact my philosophy was, "Go back and

look at-it at your desk: You'll find it .a lot faster.”
Out of that kind of thing at our installation, and

at lots of other installations, gradually grew the

idea of operators and eventually operatorless systems.

One of the things that I felt strongly about and could
not sell--and it's an interesting kind of thing, but
it's an unsalable idea--is that you have to be willing
to pay your operator as much as you're paying your

good programmers. Although management in some places
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would accept that, they soon discovered that an
operator that's worth that kind of money doesn't

want to be an operator very long. So we had to come

up with something to get around the problem of operators,
and I guess operating systems was the natural step.
Okay. Another question I should get back to: was

the Numerical Analysis group at RAND in contact with
the Institute of Numerical Analysis at UCLA? Did

you work closely?

No, other than for individual people knowing individual
people, there was no formal tie there. A lot of the
people that came to work for us were from the Institute.
We had very limited use of the SWAC.

Did you personally ever use the SWAC?

No. Rothman put a job on the SWAC. I don't know how

he ever got around it because as I recollect there

were only 256 words of storage. (Laughter) I don't
know how he got that job working but he did. He was

a brilliant guy.

It's kind of funny, you know, I stated earlier that
through the auspices of RAND lots of people in this
area got together. However that was only through a

very few people like Paul Armer, Don Madden, Wes Mehlan,
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Bob Bozak, myself, and a few others. The rest of
RAND, the computer community, was then, and has been
for a lot of years since, very very parochial. There
was this strong dichotomy between people who were
interested in computing and people who just had a

job to do. It's always bothered me because I don't
think a place like RAND should have been that way; I
think other places might have been. RAND at that time
did a great deal to encourage people. For instance,
going to meetings; they'd give you money, you didn't
have to write papers to go.

That's interesting because RAND was like the great
umbrella over the West Coast computer industry. It
must have had a tremendous impact in many ways. But
what you're saying is that it was really a very small
group of people who were spreading the gospei, so to
speak.

Yes, and as I say, RAND was not much spreading the
gospel as a place where all these people whose companies
were competing could get together. We learned as
much as we contributed. I guess I was as involved

with the other installations as anybody at RAND and
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this was people learning from one another. For example,
one of the things that we--at least some of us--never
suffered from was the "not invented here" syndrome.
Consequently, when we got our 701 we picked up programs
from all over. We picked up everything that they had
at Los Alamos--we did our first work up there; we picked
up the Douglas operating system; we picked up IBM's
stuff; we even got something from England, I vaguely
remember picking up the ABC system. Then there were
other people at RAND who were quite parochial; you know,
if we didn't do it, it's no good. To most of us

who were service oriented these were just tools to

learn how to use, and if they helped do my job that's
fine. So we received as much as we gave out; if not
more.

If you had to say what was really RAND's significance
to the computing industry as a whole during the period,
let's say late 1940s through the 1950s...

I would say, primarily, that because of our nonprofit
status and because RAND had established a reputation
for being very sensitive to privileged information--
that we could serve as the focus for people getting

together. Part of it evolves from something very strange;
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namely a personal foible of Paul Armer.

Paul Armer, for whatever reason, was very much concerned
with knowing everything that was going on, so part of our
responsibility whenever we went off on any kind of a trip
was to write a trip report of what was going on there.

He became a fountain of knowledge which he freely dis-
seminated, other than sensitive stuff, to anybody around.
It was that kind of a thing; an interest in computing,

a free and easy way with nonsensitive information, and
very protective with sensitive information.

In other words if somebody with one of the aircraft
companies, for example, was interested in knowing something
about the merits of somebody's system, they might have
gone and chatted with Paul and got some poop on that
machine.

Yes. For example, when Walt Bauer at TRW was setting up
the computing center there (before he went to Informatics)
he came over to RAND because we had nothing to keep from
him, whereas one of the aircraft companies might have,
though in reality they didn't. Everybody around here

talked pretty freely. I think it gave them ego benefits
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to help somebody else.

Having started as a nonprofit corporation, some of the
problems associated with profit-making motives were never
even apparent to me. In fact, some of these only began
to come out, oh, maybe three or four years after SHARE
was born. I guess that's about the time when people
were less concerned with "How do I get this installation
running?" and more concerned with the applications they
were putting on it. So lots of things began to get very
sensitive. Gradually this led to proprietary programs.
TRat's interesting. That would have been about the late
fifties?

Yes, I would say starting around 1956 or 1957 ox 1958
that people were beginning to develop programs which,

in their view, could give them competitive advantages
and they didn't want to be giving these out or talk about
them.

Can you enlarge on the process that you went through at
RAND for training programming people?

I'll try to recollect. Back in the days when we used
the EAM equipment we had two kinds of training. As I
mentioned earlier everybody served an apprenticeship

in the machine room.,and, as a result, learned how other
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people were running procedures. We always paired a junior
person with a senior person and gradually the junior person
would take on more and more responsibilities. When we

got to the EDP equipment it was half a process of osmosis
and again we paired junior and senior people. When we

got somebody off the street earlier on, I remember our

famous technique was to go in and talk about computers.

I did a lot of the early so-called training which was a
matter of explaining what a machine was like, gradually
building them up to the point of going from binary to
octal and finally to assembly line, which was all we
used in those days. One of the exercises we gave them
was a one-card binary loader which they had to decode.
That was our standard practice. Subsequent to that in
the later years when I was at RAND, we hired very few
people who weren't experienced, so it's difficult to
say how we went about the training process. We did
bring people out of the machine room who kind of went
through this process of osmosis. We never had a formal

training program at RAND while I was there.

At one point in time we had a big staff of people who
were assigned to any job. In time, I guess in the mid-
fifties, we began to break these down into teams, pri-

marily to work on different contracts. This was our

way of doing our budgeting. The various team leaders
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worked in different ways. I always worked with two

people assigned to every job--senior and junior or quite
often senior and senior-- in which work was interchanged
and desk checked before it ever got to the computer.

Other people worked strictly with one person on a task.
There's been a running debate for about twenty years

as to which way gets you more work done. One of the
things that people who put one man on a task ignore

is the fact that if the guy quits; dies, or gets assigned

to another project, there is no back-up.

When SDC got involved in the SAGE system suddenly they
realized that they would have to bring on-board about
five hundred people and, in some fashion, train them.
So they went to formal training programs. They had
classes running, I guess, on the order of three or four

months.

A more interesting kind of question, rather than the
training problem, is the selection problem.

That's my next question.
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Very early on we submitted all of our people at RAND

to a battery of various tests, after having had them

ranked by their managers. We
between some of the tests and
read where Bob Reinstedt, who
key figures in devising tests
of said, "They're all a bunch

I think the selection process

than the training process.

discovered some correlations
the rankings. I just recently
was later on one of the

and what have 'you, had kind

of malarky." (Laughter)

is apt to be more critical

Something the selection process

has to'take into account,and it doesn't very often, is who

will this person be working with, and do they fit. To

me that's much more crucial in the long-run.

I've

discovered in my own work where I tend to be senior on

a project whenever I'm involved in it,that it's no real

problem training people to do

new things that they haven't

seen before if they've got any brains at all and if you've

got the patience to do it and do it and do it.

attitude that gets them to the

foolish if they have to ask a

very limited, that's the personal contact.

what you do in the classroom;

Also the
point where they don't feel
question. But that's

I don't know

I had no exposure to it.
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In the selection process in the earlier days, were

there any attributes that you specifically recall?

I'm trying to remember. There were two tests that had

a correlation. In one of them I think there was a
negative correlation with sociability. (Laughter) The
test:swas measuring whether you liked to work with other
people or you liked to work by yourself in a corner.
This was measured as a sociability trait; the more
sociable you were the less correlation there was. I
don't recall what the other one was.

One that seems to stick in my mind #s music training.

I don't recall that one. An interesting thing about
the SDC experience and the SAGE system is they discovered
that an interest in solving puzzles was apt to be a
good criterion. They had English majors and Lit. majors
and taxicab drivers and everybody and their brother
that hired in. I was doing some of this early training,
as I mentioned, and something that I have never under-
stood in myself, is that after somebody had done the
selection, whether it was happenstance or what, every
evaluation that I did based on maybe two or three weeks
with people stood up over time. Now, whether that's

an art, luck or what have you, I'm not sure.
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RM: Serendipity, maybe!

IG: I really haven't been particularly involved in either
the selection or the training process, so I can't comment
any further.

RM: Okay.

END OF SIDE ONE (Tape 1, Side 2)

RM: Let's talk about the first job on JOHNNIAC. The reason
I'm specifically interested in first jobs is that it
seems--and I picked this up fromoother interviews--
that on very few of the computers that were built can
anybody really recall some of the early work that was
done. If you can talk about the first job in some detail
it would be very helpful.

IG: Okay. Let me start off with the tools. Wes Mehlan was
primarily responsible for the software aspects of
JOHNNIAC at that time. He wrote an octal loader called
JBL-03. 1I'll never forget that. It loaded programs
written in octal and that was the tool that we had to
build our programs--that I had, because nobody else worked
on it at that time. The only other tools we had were
the JOHNNIAC console which, in those days, was rather
sophisticated in terms of being able to look at things
in thermachine, and a dump program that came spewing
out on an Analex printer and produced toilet paper that

we used to roll down the halls. (Laughter) At any rate,

the problem was to be several things. It was a bread-
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IG:

and-butter job, namely something to run on the JOHNNIAC
when there was nothing else to do. It was supposed to
verify, or at least catch, the hardware when it was
making errors, and some of the errors that the JOHNNIAC
was supposed to catch itself were impossible divisions--
denominator less than the numerator--overflows of various
sorts, the arithmetic-type faults, and that's pretty much
it. The problem was a repetition of what we had done on
the Univac, a hydrodynamic shock wave problem. All
arithmetic was checked; in other words, every time

there was an addition done we verified prior to doing

it that an overflow could not result and then checked
for overflow afterwards. All division was pre-checked
that, in fact you could do the division, that the
denominator was greater than the numerator. It was all
done in f ixed paéint, you might make a note. It was, by
today's standards, a rather small program. JOHNNIAC

at that time had 4096 words of core storage, and that's
all we used. We didn't use a drum or anything else.
This was after the Selectron Tube was removed.

Yes. The core memory on the JOHNNIAC is a story in
itself if you haven't heard it before. International
Telemeter or Telemeter Magnetics, I get very confused,
contracted to build this core memory for us with a
penalty clause on the contract, and they paid through

the nose.
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RM: Yes.

IG: You've heard that story.

RM: Yes.

IG: I can't quire recall the debugging of that problem. I

recall one interesting incident: JOHNNIAC was a ones
complement machine, and double precision negative
numbers,vvery small negative numbers, were a string of
seventy-nine ones. One of the problems we had with a
set of equations we were dealing with was stability.
Certain results should have gone to zero but came out
2-39 pecause of the one's complement and truncation

features with JOHNNIAC, and the problem blew up in our

face. So we had to put in a test for: "is the number
almost zero". (Laughter) I had many arguments with Wes
Mehlan.

That first job was kind of interesting. As I say it
was fixed point and had very detailed flow diagramming,
actually expressing the scale in every intermediate
quantity and what have you. I particularly remember
that, because the job ran for years and was being
massaged--changes made in the equations and what have
you. Jack Little picked up on it. He's one of the
people that I mentioned earlier as having worked at
RAND and then became successful. He's now some wheel

at PRC. That's about the extent of what I can recall
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IG:

IG:

IG:

IG:

about that one. When was it done? That would have

been about late 1952 or 1953 somewhere in that time
period.

So actually, after all that work that the builders

of JOHNNIAC did on the Selectron tube, they very

quickly brought in CORE?

Yes, the Selectron turned out to be a very reliable

tube that was commercially unfeasible. I guess we did
some kind of testing on the tubes and I think we rejected
39 of 40, which meant that the price got pretty horrible.
So RCA got out of the business. RCA delivered at least
40 and you can see them on various mantlepieces around.
(Laughter)

That's right. Okay. Did you do any useful work with

the Selectron?

We did some work using the Selectron. I'm trying to
recall what. It was mainly testing the parts on it.

But this hydrodynamic shock wave was the first real

problem.

That is what I would consider to be the first real problem.

After that did you use JOHNNIAC?

I didn't use JOHNNIAC much at all. I'm trying to recall



33

GREENWALD
if there's anything else I did on it. Nothing that
I can really think of. Among the people primarily
using JOHNNIAC at RAND, Mort Bernstein was the guy
responsible for JOHNNIAC. At that time I was res-
ponsible for systems programming, utility programming,
or whatever it was for the 704--I'm trying to remember
when the 704 can in--and the 701. Mort was responsible
primarily for JOHNNIAC and I took primary responsibility
for 701 and 704. He built something interesting; he
built a little open shop system which they called
SMAC for small compiler. It was a little compiler
that the RAND staff could program the JOHNNIAC
for. It was quite successful. That's an interesting
story, too. Mort was doing that at night on his own
time and I said, "Why?" He said, "Because nobody gave
me the go-ahead to do it here." And I said, "Well
you've got the go-ahead now." And he did it. I
assume he told you the story about the JOHNNIAC being
afraid of the dark.

RM: Yes. That's a lovely story.

IG: I guess we had a plotter hooked on. One of the things
we did on the 701 and on JOHNNIAC because computers
were so unreliable in those days and because we didn't
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