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ABSTRACT:  This interview with Robert Everett (1921-2018) begins with a discussion of his 
experiences pursuing BS (Duke University, 1942) and MS (MIT, 1943) degrees in electrical 
engineering. It then explores his participation in the Whirlwind and SAGE projects, with an 

emphasis on hardware engineering aspects and the role of engineers and engineering in the early 
computer projects. Everett also shares his views on early trends in computer design and 

development, the boundaries between hardware and software, and his movement into leadership 
at MITRE Corporation. 
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Brent: For starters then, I want to kind of, I’m going to try to target this a little bit around some 

of the questions I’m working on, some of the issues I’m working on, but I want to start a little bit 

more generally and just have you tell me a little bit about your education, your engineering 

education. I understand that you went to Duke for your Bachelor’s and then MIT for your 

Master’s work. (Robert: That’s right.). And I was wondering if you could talk a little bit more 

about your experiences in those programs, what kind of engineering education you experienced. 

 

Robert: Well, neither one of them had anything to do with computers. At Duke, I guess it was 

primarily power engineering. And in fact, there was one course on electronics, and it was a two-

hour course, and it was taught in the Physics department. That was long ago. Then I went to MIT 

and I guess the same thing went on, sort of. So, you know I learned a lot about electricity and 

electrical devices, power generators and motors, all that stuff, and the mathematics and whatnot. 

So, I got a very good education. But, not having much to do with electronics. I graduated from 

Duke in 1942, while the war was on. I came to MIT and started in summer school. MIT told me 

that if I wanted to continue I was going to have to go to work in the labs. So, I went to work for 

Jay Forrester in the Servomechanisms Laboratory. 

 

Brent: Sure. 

 

Robert: And worked on hydraulic servos. And, so that’s what I was doing when I got my 

degree.  

 

Brent: Do you remember what brought you to MIT? Did you apply to a number of schools, 

or...? 

 

Robert: No, in the spring of 42, the graduating class at Duke, numbered 10 in the electrical 

engineering department. Incidentally I came to MIT and they sort of looked down their noses at 

me in having gone to Duke, such a small school. But I found that I knew as much about 

engineering as anybody else in the graduate school. So, I figured I got a really good basis at 

Duke. Anyway, we started looking for jobs and a recruiter came from GE. He was well known, 
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and I can’t remember his name because I can’t remember anybody’s name any more. But, he 

talked to me and said I ought to go to graduate school, and he talked to me about the 6A program 

that MIT had with GE in which you alternated semesters at MIT and at General Electric. 

 

Brent: Sure. 

 

Robert: And that seemed like an interesting thing to do. So I agreed to do that. And I started out 

at MIT. And as I say, the war was on. Six weeks or so after I arrived at MIT, I went to work in 

the Servo lab, and I never did get to GE. But that’s how I got to MIT. 

 

Brent: Okay. When you say that you feel that your education at Duke really prepared you for 

what you ended up doing at MIT, I’m wondering if you could talk about that a little more. Are 

you talking just in terms of sort of the technical foundations, or was there maybe sort of a, an 

engineering problem solving component there? 

 

Robert: Well, I don’t know. I guess, I mean, what is education? The fundamentals of 

engineering basics, the testing, the mathematics, laboratory work, and so on, I think, I got as 

good an undergraduate education as you probably could get in electrical engineering in those 

days. Now Duke did not have a graduate school in engineering at that time. Things have changed 

a lot at Duke since then. 

 

Brent: Uh huh. Sure. Sort of on that same line, when you got, when you got more and more 

involved in the servomechanisms lab, and when you started to get involved then in the 

Whirlwind project, the Whirlwind project had a reputation for having a lot of electrical engineers 

involved. (Robert: Yes) And I’m wondering if you, if you had a sense that in any particular 

ways that you remember really pushing the limits of what could be done with existing electrical 

engineering techniques and knowledge, and where you sort of went to get around those hurdles, 

whether you went to, you know, brought in outsiders, or if it was really homegrown, you found 

your own solutions to problems. 
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Robert: Well, I don’t know. My recollection is that, in the Servomechanism laboratory under 

Gordon Brown, who was an electrical engineer, the war was on, and we had to get things done, 

and people went and did them. 

 

Brent: Sure. 

 

Robert: In the computer business, when we started out there was almost no background or 

specialized knowledge in computers. Pretty much you had to do your own thing, which was in a 

way a great advantage because, having a lot of other work going on, or a set of standards, then, 

that’s a big help because it gives you a lot of information and knowledge and techniques which 

you otherwise wouldn’t have. But in compensation you didn’t have anybody telling you what 

you can do. [laughs] 

 

Brent: Sure. [laughs] Right. Which is good too. Did you have a sense that in the 

servomechanism lab, and then once Whirlwind got started, maybe roughly how many electrical 

engineers were working in the lab and then on the Whirlwind project, verses other types of 

students or researchers. 

 

Robert: Well the servo lab was relatively small, a dozen, two dozen maybe at most, Electrical 

engineers, mechanical engineers, that sort of level. 

 

Brent: Sure. 

 

Robert: Plus supported by a machine shop and drafting room and all that. And there were maybe 

four or five senior people. Then there were quite a few full-time staff, and there were us graduate 

students. So, it was fairly small by today’s standards. We graduate students were working a lot, 

more than forty hours a week, so we were putting in 40 hours or more, plus going to class, and 

doing our homework. 

 

Brent: Were there any classes that you took at MIT that were particularly memorable, or any 

instructors that you had, who were especially memorable? 
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Robert: No, they were obviously very capable people, I learned a lot of mathematics and things 

while I was getting my degree. But I remember the people in the laboratory very well. It was not, 

I assume, like a normal graduate thing. You get up in the morning and go take a couple of 

classes, and then you go to work. [laughs] 

 

Brent: Sure. 

 

Robert: And the amount of interplay, I mean, it’s in the academic world was fairly limited, it’s 

almost all, you’re working in the lab.  

 

Brent: Right, right. Maybe you could talk a little bit too then about how you transitioned over to 

Whirlwind, how you got involved with Jay and that project. 

 

Robert: Well, we continued work on this servo system. In 1943 I graduated and I went full time. 

 

Brent: Okay. 

 

Robert: The servosystem was a stabilized mount for shipboard radar. It went into production at 

Westinghouse Air Brake. So we started looking at other things. Jay is probably the best one to 

talk to about this. But, from my point of view, Jay came in with this airplane stability control 

analyzer project, and as far as I was concerned it looked like a good thing to work on. And I had 

enormous respect and confidence in Jay, which I still have. And so, we started to work on that. 

And, the original plan was to make an analog computer, and it became fairly obvious that that 

wasn’t going to work out very well. Then Jay heard about digital computers and, as I remember, 

he sort of came in one day and he said now we’re going to build a digital computer, and we all 

said, great, what’s a digital computer? [laughs] 

 

Brent: [laughs] 
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Robert: No, it’s not that bad, we knew what a digital computer was. But as far as I’m concerned, 

if he’d said we’re going to build a rocket to the moon, I would of said great... 

 

Brent: What next... 

 

Robert: [laugh] Let’s get started on that. So that’s how it happened. Quite a few of us who had 

been either in the servo lab or on the servos, and were recruited to work on the airplane stability 

control analyzer. I just switched over and started to work on the computer. We never did build 

the airplane stability control analyzer.  

 

Brent: Uh huh, right. I want to talk to you a little bit about some of the technical details of the 

Whirlwind project, and one of the things I stumbled upon in looking at your biography and 

looking at some of the background of project, was, I guess, two of the technical issues that I 

came across. One was in terms of your approach to logic design. And I actually stumbled across 

a reference to a memo, it was one of the Whirlwind memos, and I haven’t found a copy yet, but 

I’ll give you the title and perhaps it’ll trigger some memories because I want to ask you about 

perhaps why this memo has been identified as a very important, as one of your important 

contributions to computing. It was called "Digital Computing Machine Logic" and it was memo 

M-63 from the Servomechanisms Lab, 1947. And it looks like it was part of lectures by project 

staff on electronic digital computers in March and April of 1947. Do you happen to remember 

what that particular memo was, and why it might have been earmarked as important? 

 

Robert: Well, I’m afraid not. 

 

Brent: Or maybe what was going on with the logic design at that time that might have been 

significant? 

 

Robert: Well I did the logic design for Whirlwind. But, as I remember, the report was number 

R-127. 

 

Brent: Okay. 
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Robert: Do you have that? It’s a two volume thing. 

 

Brent: I don’t, but I will certainly make a note of it. 

 

Robert: Yes, you ought to get a hold of that. 

 

Brent: Uh huh, okay. 

 

Robert: So that was the description, logical description of the computer, what went on, or where 

the flip-flops were, and how they were interconnected, and what the set of addresses were and 

whatnot. So, that was done in the Spring of 47. I remember that I gave a course for the group 

inside the laboratory showing what the logical design was and why it was the way it was, I don’t 

remember M-63 but it might have been part of that. 

 

Brent: Okay, yeah, that would probably... 

 

Robert: Do you have a copy of it? 

 

Brent: Umm, no I don’t, I haven’t been able to find much at all on that particular one, but I’ll 

certainly follow up the... 

 

Robert: Well you know that Smithsonian has a set of most of the early Whirlwind papers. 

 

Brent: Right, right, yep. And that’s.. 

. 

Robert: And I’m sure they’ve got an R-127. I used to have one but somebody borrowed it, and 

I’ve never gotten it back. Sorry I don’t have it, because I’d like to have one myself. 

 

Brent: Oh, that’s okay. I can probably track that one down, and it probably does have an even 

better description than the 63 one. 
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Robert: Yeah, it’s in two, they’re fairly small volumes. But, I put the diagrams in one book and 

the text in another book so that people could look at the diagrams and read the text at the same 

time. 

 

Brent: Sure. Now in terms of your approach to doing the logic design for Whirlwind, was 

Boolean algebra at all on your radar yet at this point, or was that something that came down the 

road later for you? 

 

Robert: I didn’t use any Boolean algebra. People designed things I guess using that, or other 

logical, formal logic. But, I’m an engineer, and I laid out what I wanted done, and figured out 

how to get the machine to do it, and drew it up. Computers, in those days, were really 

fundamentally very simple. 

 

Brent: Uh huh, uh huh. So given, even though these are relatively large-scale machines, they 

were still simple enough that you could really kind of figure it all out without more formal 

techniques. 

 

Robert: That’s right. I imagine that designing a computer these days is essentially impossible 

without a computer to help you. 

 

Brent: Uh huh, sure. I think in an interview with Ken Olsen, he said it was, approaching it as if it 

were a puzzle. [laughs] 

 

Robert: That’s right. It was fun. 

 

Brent: Did those techniques carry over to SAGE then, or did SAGE have a more formalized sort 

of method? 

 

Robert: No, I think essentially the same techniques were used for SAGE. A lot of advances were 

made in the software for SAGE. 
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Brent: Okay, uh huh. 

 

Robert: In the technology for SAGE, but the logical design I think was done by, I don’t know 

what you’d call it, brute force. [laughs] 

 

Brent: Right. I do want to talk a little bit about the software side of this, because that is an 

important theme here, I think. But I wanted to ask one more hardware-oriented question first. I 

was wondering if you could also talk about the decision in the Whirlwind project to go with a 

parallel architecture. Because as I understand this was one of the earliest parallel machines. And 

at a time when there was a lot of work being done on serial machines.  

 

Robert: Well, we started out talking about a serial machine. That’s what everybody was 

building. But, the idea of the serial machine is relatively simple, since it’s only one-bit wide, and 

then n bits long, it’s relatively little equipment. With a parallel machine you have to build a digit 

column for each digit in the machine, and most the groups that were working on these things 

thought of computers as calculating devices, and they had to have a word length enough to make 

the computations. So, they were talking about, having 32 bits or, 36 bits or, 40 bits. That was a 

lot of stuff. So, looking at the problem, and thinking it was obvious, we needed the speed of a 

parallel machine because it gets many things done at once. After working on the logic of a serial 

machine for some time, we decided we had better build a parallel machine, and went that way 

from then on. That’s what led really to Whirlwind having only 16 bits. We thought that we 

probably ultimately needed a machine that had more bits in it than that. But 16 bits would be 

enough to solve the problems facing us. 

 

Brent: Sure. 

 

Robert: And it turned out that you could do a lot of things with 16 bits.  

 

Brent: Oh sure. History has proved that. [laughs] 
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Robert: That’s right. [laughs]  

 

Brent: Now that sort of architectural decision, I take it was linked to the intended application of 

the machine, is that right?  

 

Robert: Yes. 

 

Brent: And especially... 

 

Robert: That was a characteristic of Whirlwind. It was the only one as far as I know which was 

aimed at real-time applications, control, simulation, and things of that sort. All the others were, 

as I say, number crunchers. 

 

Brent: Sure, right. 

 

Robert: That put tremendous pressure on us to get high speed and high reliability, because if 

you’ve got a whole bunch of people sitting around doing something with the machine and it 

breaks down, that’s very embarrassing, and if the system stops, you can’t back up and start over 

very easily. 

 

Brent: Right, right. 

 

Robert: It had to be highly reliable. 

 

Brent: I certainly have a sense that a lot of those lessons certainly carried over to the SAGE 

project as well. 

 

Robert: Well that had the same characteristic, in fact even more so. If there was a bomber raid 

on the United States, you didn’t want the computer to quit. 

 

Brent: Right. And was that a parallel machine too, I take it? 
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Robert: Yes, it had a 32-bit word. 

 

Brent: Okay. 

 

Robert: Which could be operated as two 16-bit. Technically I guess it was a vector machine. 

 

Brent: Right. Umm, jump back to the, to this topic of, sort of the software side of this. I’m 

wondering if maybe some of that, that demand for, for sort of groups or expertise in actually 

writing the programs and the code for the machines, to what extent did that happen under 

Whirlwind and then how did that continue to evolve under SAGE? 

 

Robert: Well, from my point of view, I guess in general all of our points of view, the change 

from Whirlwind to SAGE was seamless, the same group of people. But, the software problem 

became much larger, and it led to the folks in Lincoln Laboratory, who were mostly engineers, to 

build the support software which would make it possible to build a large program. I mean, up 

until then, programs were sort of one-person things. 

 

Brent: Right, right. 

 

Robert: And one person could keep in his head what he wanted to do, and what the relationships 

were, and that was relatively straightforward. But, when you had many people writing many 

pieces, the need for a structure and discipline and tools became much larger and led to building a 

lot of support software. 

 

Brent: And once that sort of support structure was in place, then, as I understand it, additional 

groups were brought in to do the sort of higher-level coding then? 

 

Robert: What happened actually was that the programs for the experimental SAGE sector, and I 

mean really, the experimental SAGE sector, actually had a SAGE machine in it. But the Cape 
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Cod system, based on Whirlwind, in the early tests on tracking and interception, were written by 

this group of Lincoln engineers. 

 

Brent: Okay. 

 

Robert: And then when we needed more people, MIT didn’t want to go and hire hundreds of 

people. So we looked around for various ways to doing it, and we suggested to IBM that they 

should do it, because IBM had gotten the job for building the machine. 

 

Brent: Right. 

 

Robert: We said you ought to write the software, and they said we don’t write software, we 

build machines, teach our customers how to use them, and then the customers write their own 

stuff. And we said that’s the way it used to be, but that’s not the way it’s going to be. And they 

said, well, you run your university and we’ll run our company. [laughs] 

 

Brent: [laughs] It’s an IBM thing to say, isn’t it? 

 

Robert: Anyway, so the RAND Corporation, you probably know all this, the RAND 

Corporation had become interested in air defense, and a section of the RAND Corporation was 

running tests and simulations and things of that sort. And they expressed a willingness, that 

section, systems development division, I guess, it was under Kappler, agreed to do it. Collbohm, 

who was the President of RAND at the time, said that’s alright with me as long as you guys 

leave. [laughs] So, that group left RAND and started a new company and they hired the needed 

people. The leadership came from Lincoln Laboratory, and the needed people. The engineers 

who had been writing this software turned out to be the heads of the groups, which were then 

filled out with these hordes of people that the Systems Development Corporation hired. They had 

some senior people who had been involved in software, but there were relatively few of them. 

So, the technical lead and detailed supervision and so on came from the Lincoln people. 
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Brent: Okay. I find that interesting, you know, one of the sort of dominant images of early 

applications and programming type work in computing is really focused on scientists and 

mathematicians. So your stories about how engineers sort of were very central in this, in 

developing this sort of programming structure and supervising this massive programming effort 

is interesting to me. 

 

Robert: Well it’s not all that different from the logical design. We didn’t think of logical design 

as involving much mathematics. But it is a design, put in Ken’s terms, a puzzle. And you’d lay 

out a design, no matter what, that’s what engineers do. And, when it came to writing the 

software, engineers did that. Engineers do whatever has to be done. 

 

Brent: Almost like, sort of software engineering before it was called that. 

 

Robert: Yes. 

 

Brent: Right. I want to jump back to, still on sort of the, Whirlwind and SAGE, I want to jump 

back to a quote, and this is changing topics a little bit, but I want to jump back to a quote, this is 

from, you may be familiar with Redmond and Smith’s 1980 history of Whirlwind, it’s a really 

nice... 

 

Robert: Oh yes, we gave them a grant to write a history of Whirlwind. 

 

Brent: And it’s a nice read. They have a line in here that really caught my attention, given some 

of the issues I’m looking at. I asked Jay for his reaction on this, so I’ll ask your, I’ll get your 

reaction on this as well. I’m just going to read the beginning of this quote here, and I quote, 

"Without doubt, Forrester and his associates were operating in a very competitive field, and one 

in which the mathematicians exerted a powerful, if not a dominant influence. Young, 

inexperienced, and unknown engineers, they were matching skills and abilities with men of 

known stature and status." And they go on to mention von Neumann, and Aiken, and Eckert and 

Mauchly, and Stibitz, and Wilkes, and folks like this. What do you make of that statement? Do 

you think that’s a, an accurate portrayal? 
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Robert: Well, there are several aspects of it. Certainly, the Whirlwind group was known as a 

bunch of engineers, and not only a bunch of engineers, but we were working on an engineering 

problem. We started out on the airplane stability control analyzer, and went on to real-time 

applications. And that was quite different, because as I say the other people were largely working 

on number crunchers. 

 

Brent: Sure. 

 

Robert: Not that they didn’t have programs that they were interested in. There was a lot of 

design pressure on machines for atomic energy, and I mean atomic bomb calculations and things 

like that. So these people all had problems they wanted to work. But they were more 

mathematical problems. Three dimensional calculations, explosions, and all that sort of stuff. 

 

Brent: Right. 

 

Robert: They tended to be, well you take von Neumann. Von Neumann was a great 

mathematician, but he was also a great man in other areas. He thought of things that I think of at 

least partly in engineering terms. He came around to see us many times. We saw his machines. 

We turned out to have pressure from the Navy. You having read the book, know this, that 

Whirlwind was initially supported by the Special Devices Center of the Navy. 

 

Brent: Right. 

 

Robert: But then it was turned over to the mathematics part of the Office of Naval Research.  

 

Brent: Sure. 

 

Robert: This was run by mathematicians, whose major purpose in life was to give grants to 

mathematicians. And they had this, I don’t know exactly what the word is, big glob of engineers 
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and engineering ideas and whatnot dumped in their laps, which was a problem to them. So that’s 

certainly true. 

 

Brent: Sure, sure. And do you remember having that sense, you had that sense at the time... 

 

Robert: Sense of? That we were doing something different? 

 

Brent: Yeah. 

 

Robert: Sure. 

 

Brent: And then that maybe mathematicians had a certain different orientation? 

 

Robert: Yes. Although when this criticism, that we didn’t have any mathematicians and we were 

building a computer and that wasn’t right, came up, Jay went and got some mathematical help 

out of the Institute. 

 

Brent: Okay. Do you know who he might have gone to? Did he go to the Math Department 

then? 

 

Robert: There was a particular professor who worked with us, whose name escapes me. 

 

Brent: Okay. I see. 

 

Robert: But he was a very nice, effective guy. But, as I say, mathematics was not a high priority 

in our business. 

 

Brent: Did that continue with SAGE, too, or... 

 

Robert: Yes. 
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Brent: It was more of an engineering orientation? 

 

Robert: It was an engineering job. 

 

Brent: Yeah, sure. 

 

Robert: It happened to use computers and software. [laughs] 

 

Brent: [laughs] That’s a good way to put it, I like that. In more general terms, and I’m not sure if 

you’ll have a sense on this or not, did you have a sense that in the 1950s there was something of 

a new field or subfield that was emerging that you might call computer design or computer 

engineering, or did you see your contributions, in say the Whirlwind and SAGE projects, fitting 

more generally into computing as sort of a field? 

 

Robert: Well, of course we knew that this tremendous new field was coming along, and made 

some estimates. We used to think about it at lunch. The vast possibilities, the vast changes that 

would result from all of this. But, I seemed to have lost the force of your question, could you 

repeat it? 

 

Brent: Well, I was just wondering if you had a sense, around this time, that sort of computer 

design or computer engineering was coming out as a distinct sphere of computing all its own, 

rather than being just a, you know, part of computing more generally, or whether engineers had a 

particular presence or territory of computing that was sort of their own? 

 

Robert: Oh I guess I thought computing is a kind of a branch of electrical engineering. From my 

point of view, that there were computers and there were radar sets and there were 

communications systems, and there were a lot of different kinds of electronics coming up. From 

my point of view, radar sets, and communications, and computers were all one thing. Radar was 

a computer which had a, a loop that went out into space and bounced off airplanes and came 

back. And, communications were computers too, parts of which were a long way apart. And, 
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computers were, just plain computers were the same thing, except that they didn’t have the, 

resort to the ether, which the others did. 

 

Brent: Sure. 

 

Robert: And so, from my point of view, and I’m not sure it’s all that different now. I know some 

universities have split the thing between computer science and computer engineering. I don’t, 

I’m not sure I see that. Clearly there are mathematical problems related to computation, which 

certainly are different from engineering. But, the two are so closely related that it always struck 

me that the thing to do was put it in one place. But, I never had to worry about that much. I never 

got around to running a university. [laughs] Probably a good thing. 

 

Brent: [laughs] Well and actually at MIT that’s how it did play out. 

 

Robert: And Duke was different, I think. 

 

Brent: I think you’re right. Do you, were you aware of early debates, then, over the appropriate 

position of computing and computer education in the university, especially in the 1950s, maybe 

into the 1960s? 

 

Robert: Oh, I was aware of it, but I never spent any time on it.  

 

Brent: Okay, yeah. Umm, sort of shifting gears a little bit to, were you involved at all with the 

major professional societies, the Institute for Radio Engineers, or the American Institute of 

Electrical Engineers, or the ACM? Did you have much involvement with those groups? 

 

Robert: Well I belonged to them, but I was never active. 

 

Brent: Do you remember going to any of the early conferences, like the joint computer 

conferences, or... 
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Robert: Yes, I remember going to them in the early days. In the early days there were relatively 

few people in the business, and you could get all, at least all the senior people, probably all the 

people, in one room and talk about things. It was all fascinating. I remember somebody said that 

the only thing that the early computer people agreed on was to use Allen Bradley resisters. 

[laughs] 

 

Brent: [laughs] 

 

Robert: Anyway, I lost track again, I was thinking of something else. 

 

Brent: Sure. In terms of talking about some of the, some of the issues, do you remember any 

issues that received particularly heated debate or attention at some of those early meetings, that 

you might have been involved in? 

 

Robert: Ah, people had different approaches, you know. I’ll give you a minor example. 

 

Brent: Sure. 

 

Robert: The wires, the elements like resisters and capacitors and so on, were all wired together 

on boards. We wrapped the wire about three times around the pin and soldered it. There was a, 

speaking of having rules, we had rules for soldering. You had to go to class to learn how to 

solder. I never went to class. They wouldn’t let me solder anything, which was probably a good 

idea. [laughs] 

 

Brent: [laughs] I never went to class either, and I’m not very good at it, I tell ya. 

 

Robert: Anyway, because we were afraid that they might loosen up or something. 

 

Brent: Sure. 

 



 19 

Robert: But the von Neumann machine, as I recall it, they just laid the resistors across, they had 

wires running across the pairs of wires, and then they lay out a resistor across it, and put some 

solder on the intersections. The theory was that if it started to come loose, it would pop open. 

The thing about computers is that troubles, almost all the troubles are intermittent, because you 

can find the complete failures. They’re relatively easy to find. But the intermittents are a terrible 

nuisance. 

 

Brent: Right. 

 

Robert: So those were two different approaches to how you dealt with intermittents. One is to 

make sure they didn’t last long, that’s the way von Neumann’s engineers approached it. Then our 

approach was to make sure it didn’t happen at all. [laughs] That’s an example of the kind of 

thing that people argued about. 

 

Brent: Yeah, sure, sure. It’s a really... 

 

Robert: I don’t think anybody persuaded anybody to do anything differently, I mean... 

 

Brent: Right, right. And if there were pitched debates over that, I can only imagine what the 

debates were like over say, you know, major design or architectural decision. I have another 

question I wanted to ask you, and this is something I’ve been asking a lot of people about, just 

trying to track down some additional information, and you may have, you may have no thoughts 

on this, but I’ll toss it out anyway. There was a fellow you may have heard of named John W. 

Carr, he was... 

 

Robert: I know John, Dr. Carr... 

 

Brent: Yeah, fairly well-known figure in the field. He came out, even in as early as the 1950s, he 

was sort of, came out as sort of a gadfly about the declining role of university research in the 

computing field. And the move toward industry and the commercial sector as the site for 

hardware research. And he also talked about this sort of growing barrier between logic designers 
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and programmers that was growing up in the field. And so he sort of followed these themes 

throughout his career. And he made a really interesting remark in 1968 at a conference, and so 

this is, I’m spanning a pretty long period here, because I’m trying to sort of focus on, on what’s 

going on in the 50s and 60s. Anyway, just in a nutshell, I’m not going to quote him here, I’m just 

going to paraphrase. But basically, he suggested in 1968 that there were some major computer 

manufacturers who were actually blocking or standing in, or trying to stand in the way of 

university research activities in computer hardware, in computer design. And he tells an anecdote 

about one of his colleagues trying to get a grant to study computer hardware, and having a big 

computer company go to Washington and try to get that grant blocked, because the thought was 

that the computer manufacturers were the ones who should be doing the computer hardware 

research, not the universities. Do you have a sense for whether that was going on, or any stories 

about that trend, or more generally about the trend from universities to the private sector as a site 

for computer research, especially in the area of hardware? 

 

Robert: Well, I don’t recognize John Carr’s statement. What happened was a perfectly normal 

evolution. The computers were a very new thing, and there were people who felt you couldn’t 

build them at all, and that they wouldn’t work at all, too unreliable, and things of that sort. So 

quite properly, the first computers were primarily done by universities. But once that initial 

phase was over, and they were starting to be purchased in enormous quantities, I mean, what did 

Carr think, that universities were going to play a large part in the continued development and 

expansion of this manufacturing which was coming about? But, this doesn’t keep the universities 

from working on the leading edge of the thing, because there have been many, many great 

changes in the computer business, and it seems to me that that’s the universities’ job and they 

work on it. And people like ARPA put money into it. 

 

Brent: Sure. 

 

Robert: Lincoln Lab works on them. But the idea that you’d have any large part, I mean 

developing a computer in the university, and then have somebody build it. We did that at SAGE; 

but, of course, IBM played a tremendous part in the building of the SAGE computer, and they 

were building computers before we arrived, too. 
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Brent: Right. 

 

Robert: So I don’t see what the fuss is, frankly. [laughs] 

 

Brent: Uh huh. [laughs] 

 

Robert: I don’t know why. I can’t imagine why a company would go and make an effort to, 

unless there was some plan to spend some large sum of money, or if somebody had an idea of 

getting the government to support many millions of research in all kinds of universities, and 

some of the companies thought that they ought to get the money instead. I mean, these fights on 

the basis of who gets the money, and not on who has a right to do what. 

 

Brent: Yeah, sure. Yeah, Carr’s comments was about, he identified it as a $10,000 grant to study 

computer hardware. So it didn’t seem like a very, especially large grant, especially in 1968. 

 

Robert: It was utterly trivial. [laughs] 

 

Brent: Well, I’ll keep chasing that one. [laughs] Because I haven’t been able to find much more 

on that. 

 

Robert: Incidentally, do you have the SAGE issue of the issues of computer history? 

 

Brent: Yeah, I have access to those here at our library. Yeah. 

 

Robert: Oh, okay. 

 

Brent: I have seen those. Now I understand after, let’s see here, after SAGE then you got 

increasingly involved with MITRE. I take it that probably moved you up into management and 

probably away from sort of the design and architecture, hands-on design issues? To some extent? 
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Robert: Well, I’d been pretty much moved up to management by 1947 anyway. But that’s 

certainly true. And you know I used to say that when MITRE formed, which was 1958, I was 

probably as much of a computer expert as we had in the country. And a few years later, I was 

hopelessly behind [laughs], because things change so fast in the computer business, and I was 

busy doing something else. 

 

Brent: Right, right. 

 

Robert: I woke up to find out that I didn’t know what was going on. Actually, a condition that 

continues to this day. 

 

Brent: Oh, absolutely. If anything it’s gotten worse, hasn’t it? [laughs] 

 

Robert: Like you mentioned, going to computer conferences, after awhile I stopped going to 

computer conferences because I would go and there wouldn’t be anybody there I knew. [laughs] 

And they had all these talks about things which were too esoteric to interest me. 

 

Brent: Uh huh. It’s probably getting a little bit afield of where my main research interests are, 

but I was just wondering if you could just briefly, just sort of flesh out the rest of your career, 

talk about some of your, what you see as some of your major, sort of, achievements or 

accomplishments at MITRE. What you would like to see go down in the historical record. 

 

Robert: Well, in 1956 Jay left Lincoln Lab. SAGE was still being built, and he thought all the 

interesting things had been done. 

 

Brent: Right. 

 

Robert: So he went back to the Institute to be a professor, and started up system dynamics. So, I 

ended up with SAGE. I’d been his associate for many years, and I became head of the division. 

 

Brent: Right. 
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Robert: And so, when the Institute and the Air Force decided that the appropriate thing to do is 

spin off the SAGE part of Lincoln into a new company, that was my division we’re talking 

about. 

 

Brent: Sure. 

 

Robert: Some other pieces of Lincoln that had been helping us we got. I went to MITRE as 

technical director and as head of the technical operation, and became Vice President for technical 

operations. And then in 1969 I took over as President and stayed as President until 1986 when I 

retired. 

 

Brent: Okay. 

 

Robert: So I think, from my point of view, I made substantial contributions to Whirlwind and 

SAGE, and through MITRE to the growth of information systems engineering, especially in the 

government. So, it’s harder to point to specific things. I wasn’t working in the lab any more. So, 

I started out with the building of Whirlwind, and then the building of SAGE, and then the 

building of MITRE. 

 

Brent: Uh huh. Could you talk a little bit more about, when you use the term information 

systems engineering, what you mean by that? 

 

Robert: Well, everybody has information systems. We do as individuals. All organizations have 

information systems. The military systems and all pieces of the government have information 

systems. And these things, these days, tend to be computer based, but they also include all kinds 

of communications and sensory devices, and the enormous logical and software that tie all these 

things together and give you the information you want, and help you decide what to do. And 

that’s the fundamental business that MITRE is in. We don’t build airplanes or rockets or things 

like that. In fact, we don’t build anything to speak of. We don’t design airplanes or rockets. But 

we design or help our sponsors to design information systems. In fact, they include computers, 
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but we don’t design any computers any more. We used to design them. But, I don’t know if that 

helps? 

 

Brent: Yeah, some. The one sort of thread I’d jump onto there would be this, whether or not 

you’ve seen this, how this relationship, especially between the software and hardware, has 

changed over the decades, and whether that’s become maybe less of an issue, or more of an 

issue. I mean, some would say less. I was speaking with Gordon Bell a little while back, and 

some other folks in the field would say that really the, any sort of tensions between software and 

hardware really are not as salient as they perhaps were in those early decades. Umm, I don’t 

know if you have any thoughts on that, but that’s where I’m going on it. 

 

Robert: He said they did not have as, what, could you repeat that? 

 

Brent: Well, folks such as Gordon Bell, and I also got this sense from Edward McCluskey, have 

said that in their view sort of the boundaries between the computer hardware and software are 

really much less substantial than they were in earlier decades, that we’re actually much closer in 

terms of software and hardware working together, perhaps as an integrated system, than we ever 

have been. 

 

Robert: Well I think that’s probably true, and the computers in general, from my point of view, I 

didn’t see any real distinction between software and hardware. They were both necessary. They 

were both things which were built in different ways, especially produced in different ways. The 

design of what we were after was a close mixture. We designed the computers as best we could 

to make it possible to do the software. I wrote some extensive programs before we were doing 

the logical design of Whirlwind to figure out what was important, where the problems were, and 

things of that sort. So I don’t see, didn’t see that there was any fundamental difference. But then, 

now you buy a computer and buy the hardware from somebody, and buy an operating system 

from somebody, and you buy an office system from somebody, and so on. But those are really 

artifacts of the sizes of the thing and how big the organizations are and what happens to them in 

the competitive struggle and things of this sort. I agree with them that this statement, that this 

distinction is disappearing. I just claim it never existed in my mind.  
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Brent: Do you think maybe some of that was because of the projects you were working on had a 

very good relationship between those two sides of the coin, that there really wasn’t... 

 

Robert: Yes, we had. They were parts of a single problem. But then, Whirlwind worked on all 

kinds of things. It’s really amazing. For years I ran into people who learned to program on 

Whirlwind. 

 

Brent: Sure, sure. 

 

Robert: [laughs] But, those of us who were designing Whirlwind initially, and SAGE, there was 

a very close relationship. But, I think that was partly because we were simultaneously the people 

who were designing the computer, designing the software, and trying to meet the application. 

The world of computers today largely involves different people.  

 

Brent: Yeah. 

 

Robert: The national labs had to write the software, kind of like the old IBM thing. Somebody 

built the computer and threw it over the transom to somebody who made the best use he could 

out of it. And so the people in the national labs wrote the software for their business. But they 

had a lot of influence on what the computers were like. It’s the same way with airplanes. The 

people who build the airplanes spend a lot of time trying to figure out what it is their customers 

really want. But then eventually, they have to decide, like we had to decide, what you’re going to 

actually build. You build it, and then the end user has to make the best use he can out of it. 

 

Brent: Uh huh. Sure, sure. Umm, well I think that covers most of the major questions I had here, 

Bob. I guess I would just ask very generally if there’s, can you think of any other details or 

anecdotes that we haven’t discussed that might be relevant to some of the major topics that I’ve 

raised today? 
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Robert: Well, of course, there’s an enormous tons of anecdotes and whatnot. I think what you’re 

doing is very interesting, and I wish you well. 

 

Brent: Well, thanks. 

 

Robert: It’s been a great experience. 

 

Brent: Well, thanks for that. It’s been a lot of fun to talk to folks such as yourself. And it really 

helps put a human voice and a human face on the historical details. 


