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On September 28-30, 2002, a unique group of computer professionals met in Poughkeepsie, New York, to celebrate the IBM 7030 (aka “Stretch”) computer.  This computer, first shipped in 1961 and over five years in the making, is one of the most remarkable computer products ever designed.  With dozens of new architectural concepts that revolutionized the industry as well as the nascent field of computer science, Stretch embodied the very best of IBM—the best people, the best technology, the most demanding customers.

This transcript is a verbatim transcript of interviews conducted during the course of the Reunion.  The Computer History Museum, home to the world’s largest single collection of computer artifacts, is proud to offer this series of transcripts as part of its ongoing mission to preserve and present the artifacts and stories of the information age.  

Every effort has been made to check the accuracy of this transcript.  All interviewees were asked to verify the relevant transcript.  When they replied with changes or comments, this is indicated in the footer of each document’s pages by the phrase “Checked by Interviewee.”  Note that most of the subjects did not respond to CHM’s request to proofread their comments.

If you have any questions or feedback relating to this transcript, please contact Dag Spicer, spicer@computerhistory.org.
DAG SPICER:  Thank you.  Great, okay.  It’s September 28th, 2002.  We’re here with Walt Doherty at the Fishkill Holiday Inn.  Thanks for chatting with us, Walt.

Walt Doherty:  Fine, Dag.

DAG SPICER:  We’re going to focus a little bit on Stretch and then you can tell us about the things you did later on.

Walt Doherty:  Right.

DAG SPICER:  What year did you join Stretch and how were you involved?

Walt Doherty: I was with IBM Research in Yorktown, and I was put on loan with about four other programmers to the Stretch project in 1961.  So I worked on Stretch MCP, the Master Control Program, on the dispatcher and the command processor.

DAG SPICER:  Okay.  Can you tell us a bit about what those programs do?  MCP is obviously a key program.

Walt Doherty:  MCP stands for ‘master control program.’  And it’s one that operated the system and would accept jobs.  It was a batch system and produced output.  And the dispatcher would decide the order in which to run the jobs and the command processor would allow an operator at the console to control them in some way if that was necessary.

DAG SPICER:  Right.  How did you get recruited to IBM and the project?

Walt Doherty:  A very funny story: I was a mathematics teacher and I got disillusioned with teaching in the school I was in.  And a priest cousin of mine got me a job interview at RCA Research.  I was reasonably good at taking aptitude tests and they asked me to give them a resumé.  I told them what I knew about computing, which was nothing, but I could learn.  So they invited me down for an interview.  When I got there, they asked the same question and then I told them the same thing.  And they said, “Goodbye.”

DAG SPICER:  This is RCA?

Walt Doherty:  Yes.  And then I got an interview at IBM Research and when I got there I told them the same thing and they gave me an aptitude test and I scored the highest mark until then in IBM on the aptitude test so they hired me, into Herman Goldstine’s mathematics department.

DAG SPICER:  Herman Goldstine?

Walt Doherty:  Yes.

DAG SPICER:  Okay, I didn’t realize he was at IBM.

Walt Doherty:  Yes.

DAG SPICER:  Interesting.

Walt Doherty:  He was chairman of the mathematics department at that time.

DAG SPICER:  Wonderful.  Did you work with Cuthbert Hurd at all, by the way?

Walt Doherty:  I knew Cuthbert, but not really.  I worked with Jim Cooley a lot and with John Cocke, and Peter Capek and many others.

DAG SPICER:  Since John just passed away recently. . .

Walt Doherty:  Yes.

DAG SPICER:  Why don’t you tell us something a bit about him and what he was like to be around?

Walt Doherty:  He was the most precise person and the most impatient person.  He could walk into your office, carry on a conversation with you about something, and then once you told him everything that he felt he needed to know, he’d walk out.  He might turn up three weeks later and pick up the conversation exactly where he left off.  <Laughs>.

DAG SPICER:  Right.  I’ve heard that many times.  

Walt Doherty:  Yes.

DAG SPICER:  So it was really like that?

Walt Doherty:  Yes.

DAG SPICER:  Interesting.

Walt Doherty:  He was quite a genius.

DAG SPICER:  How did he fit into IBM?

Walt Doherty:   John was involved in hardware, software; he was the person primarily behind what’s called RISC architecture (reduced instruction set computing).  He was also very interested in optimizing compilers and in that respect he worked closely with Fran Allen, who you may also know.  And Fran also worked on the Stretch project.

DAG SPICER:  And of course highly-optimized compilers are a key feature of RISC-based computing, right?

Walt Doherty:  Yes.  Yes. 

DAG SPICER:  So they’re sort of hand in glove.

Walt Doherty:  Exactly.

DAG SPICER:  Right.  Can you tell us about the group that you were in and who you worked for and who hired you?

Walt Doherty:  Well, George Grover was the manager of the group.  And then under him were Jack Garrity and Joe St. Germaine.  And those three I remember as being absolutely wonderful, bright, intelligent human beings.  They, along with Pete Markstein who I worked with, shaped my whole career in IBM, to focus on always treating people as assuming that they have good intentions in everything they’re doing and that they’re bright.  And when you do that, when you expect the best of people, you get the best.

DAG SPICER:  Now that’s a great philosophy.  

Walt Doherty:  Yeah.

DAG SPICER:  So about the Stretch project, what really stands out in your mind?  For me, for example, it’s remarkable that there were so many new things that you actually got working.

Walt Doherty:  Well there are several things that are very interesting.  First, I believe the first Stretch that was delivered to Los Alamos only operated at half the speed that was promised.  And so Tom Watson came out with the announcement that we would not produce any more Stretch’s than were committed, because we hadn’t lived up to our promise.  Well, from the second Stretch on, all the Stretch’s performed at the originally specified speed.  And furthermore, we were supposed to get one at IBM Research, the last Stretch.  And the MCP was a unit programmed operating system.  And we felt if we developed a multiprogram version of it, we could do much better.  And so we did that.  Pete Markstein headed that effort, along with Jim Havender and Ron Staheli, Joe Harry, and myself.  I believe Bob Ramey was on it also.  And that program was completely compatible.  It would run every program that the regular MCP would run.  And when running in uni-program mode, would run them fifteen to twenty percent faster, so there was less overhead there, but when run multiprogrammed it would run two-and-a-half to three times faster.

DAG SPICER:  Right.  I’m curious about something you said, that the machines after the Los Alamos machines were actually faster?

Walt Doherty:  Yes.  

DAG SPICER:  Okay, so they were a hundred times..?

Walt Doherty:  Yes.  Yes.  Oh, absolutely. 

DAG SPICER:  So it’s just an unfortunate sort of public statement that. . .

Walt Doherty:  It was-- it was, yeah, I believe it was a public rationalization where IBM wanted to focus on future generations in the 7000 series, but then beyond that into eventually what became system 360.  And I’m sure you can get much more about that from Fred Brooks.

DAG SPICER:  Can you tell us what the legacy was of Stretch to IBM, but also the 360s?  There are a lot of direct contributions to these projects.

Walt Doherty:  Well, there’s a whole-- there’s a whole seminar about that this afternoon that Fred Brooks is going to give.

DAG SPICER:  Okay, good.

Walt Doherty:  And I’d rather leave that to Fred to say.

DAG SPICER:  Okay, fair enough.

Walt Doherty:  The 1401 which was a very successful computer, the cabling all came out of Stretch, which made a big difference in manufacturing.

DAG SPICER:  Right.  So the computer aided design aspect of Stretch, the manufacturing technologies. . .

Walt Doherty:  Yes.

DAG SPICER:  The transistor technologies. . .

Walt Doherty:  Yes.

DAG SPICER:  All carried through to follow on machines and architectures.

Walt Doherty:  That’s right.

DAG SPICER:  Why don’t you tell us a bit about after Stretch and what you’ve been up to and how Stretch shaped your life?

Walt Doherty: Well Stretch shaped my life in terms of those people I told you about, in terms of how to work with other people.  And also I learned programming from T.C. Chen, who was an absolute genius at it.  He was later one of the designers of the pipelining in the 7090.  I’m sorry in the 360 [Model] 91 I think.  

DAG SPICER:  The Model 91.  Right.

Walt Doherty:  Model 91.  After Stretch, I designed the first CAI system for IBM, Computer Assisted Instruction.  And that became IBM’s first type one timesharing product.  It was built on a 1440 and 1448 transmission control unit.  Steve Dunwell, who had been very active in the Stretch project, one of the leaders of the Stretch project, became an IBM Fellow and came to IBM Research in Yorktown and he developed a version of this CAI system; however, his expertise was hardware, not software.  And so he had a lot of absolute addressing and things like that.  And I wound up designing the product that went out, which was very hectic.  Two fellows did it, Vern MacMillan and myself.  Vern was in Endicott; I was in Yorktown.  We would commute back and forth every week taking turns on alternate weeks in each other’s place to work.  It took us six months and we discovered three bugs in product test; product test didn’t find any.  After it went out there were none that were ever reported back to my knowledge.

DAG SPICER:  And what kind of course content was delivered through this system?

Walt Doherty:   Any course content, from mathematics, reading, psychology, and Pat Suppes at Stanford was doing a lot of work in that field.  Naval Post-Graduate School was our first customer.  We had a [Model] 1050 type terminal, typewriter terminal, when they wanted to write mathematics courses they were surprised that the terminal could not produce exponents.  <Laughs>.  There was no half shift up, half shift down, and so no superscripting or subscripting.  IBM in Lexington told them it would take x number of millions of dollars and six months to begin to think of that.  And they were very upset about that.  So an IBM engineer in San Jose, whose name I don’t recall, did it in three weeks.  <Laughs>.  Made the modifications necessary for them.

DAG SPICER:  That’s interesting.  Since you mentioned Steve Dunwell..

Walt Doherty:  Yes.

DAG SPICER:  Can you tell us a bit more about him?  I don’t know how much you interacted with him, but of course he drove a lot of the project.

Walt Doherty: He drove a great deal of the project.  He was a very independent man, very, as most people were, strongly opinionated.   And I think about four times he almost became a vice-president in Poughkeepsie and then he would make -- he’d get on somebody’s wrong side -- and that just wouldn’t happen to him.  But he did become an IBM Fellow and that independence showed up.  He was just a brilliant guy, a wonderful person to work with.  And we had a competing project at Yorktown, based on a combination of computers in CAI.  And when Steve had his little 1440 machine and wanted to demonstrate it live over in Sweden on television, the manager, Herb Baskin of the 7010, 1440, 1448 project, said that we were not to provide any backup whatsoever for Steve.  Now he was gonna be on transatlantic cable over a telephone line on live television.  And an operator happened to listen in during the program and she heard these funny noises that she’d never heard before, called data.  <Laughs>.  So she disconnected.

DAG SPICER:  Oh, no!

Walt Doherty:  Well, we got him back up and running within a minute and a half.

DAG SPICER:  Wow.

Walt Doherty:  And Herb Baskin wasn’t happy with us, but we did it.

DAG SPICER:  That’s a good story.  Did you work with the Los Alamos folks at all?

Walt Doherty: Only indirectly.  

DAG SPICER:  You’re a mathematician by training?

Walt Doherty:  Yes, but I didn’t do much work with the Los Alamos people.  Actually most of my work was done in behavioral science, working based on what Doug Engelbart was doing.  <Inaudible>.

DAG SPICER:  Tell us a bit about that.  Human factors work?

Walt Doherty:  Yes.  And so Oliver [Selfridge], when I took the sabbatical out of my team in ’66 at Lincoln Labs, convinced me that people were more important than computers.  And so when I went back to Yorktown, I began to study and measure the way computers impacted people’s lives.  And so we learned that, for example, the response time of a computer was extremely important for interactive work.  And it had to be below a tenth of a second.  If it was above a tenth of a second, people would slow down, become emotionally upset and make more mistakes.  And the economic cost of people at keyboards turned out to be much more expensive than the cost of all the hardware they were using.

DAG SPICER:  Interesting.

Walt Doherty:  So therefore it became important to provide this kind of response time.  And then I also learned about the importance of bandwidth, that as humans we can perceive, on a screen, information up to at least terabit a second.  And in the early days when we had typewriter terminals, the paradigm was bring your own bits, where the model was that people were always typing something and then waiting for the computer to reply and then typing something else.  Well that was nonsense.  They were continually thinking about what they were doing and any delay in the computer reply would disrupt their thought process.  

So the initial computer interfaces were built around this model or paradigm of human typing something in.  And in 19-- we’ll skip ahead a little bit, in 1985 in November, I gave the keynote address at IEEE’s first international conference on computer workstations.  And that night I had dinner with Oliver Selfridge, Gordon Bell, Alan Kay and Doug Engelbart.  And it became obvious at the dinner that Gordon Bell had no idea that the IBM 3277 display screen back in 1971 had an interface of a million bits a second to the human at the keyboard.  And Gordon had been architecting machines at DEC, built around a full duplex interface to try to overcome the response time problem.  But he never did get the bandwidth or even anything approaching the bandwidth in the human interface that we had back in 1971.

DAG SPICER:  Right.  That might be a subtle distinction for some people watching this tape.  Can you elaborate a bit more on bandwidth versus response time?

Walt Doherty:  Okay.  The simplest analogy I know: consider a train approaching you.  Response time is the time it takes to hit you and the bandwidth is the time it takes to pass over you.  <Laughs>.

DAG SPICER:  Interesting.

Walt Doherty:  So the bandwidth is the amount of information you can put on a screen in a unit of time.

DAG SPICER:  Right, okay.

Walt Doherty:  And the response time is how long it takes to-- for it to begin coming out.

DAG SPICER:  Okay, so response time, even though that’s fast, if the bandwidth is slow you’re actually painting the screen very slowly.

Walt Doherty:  Right.  That’s why today we’re still in what I call the pre-birth or embryonic stage of this whole industry.  It’s analogous to the highway, to the automobile industry before highways were built.  Because we still don’t have a medium that would provide the bandwidth of between a gigabit and terabit a second to the human from wherever the information in stored.

DAG SPICER: Right.

Walt Doherty:  That can only be provided by fiber optics.  That’s the only medium I know of today that will do that.

DAG SPICER:  I wanted to ask you what you thought of computers today.  

Walt Doherty:  <Laughs>.

DAG SPICER:  But it sounds like you answered that question.

Walt Doherty:  Yes.

DAG SPICER:  Do you have any sort of generic comments about computing as you’ve seen it over the last forty years or so?

Walt Doherty:  Well, the side effects, of course, on the misuse of any tool are very serious.  The side effect from automobiles: about forty thousand people a year are killed in the U.S. in automobiles every year.  The more powerful a tool, the more serious and dangerous the side effects from misuse.  And the side effects that arise from the misuse or misapplication of computing include what I call information pollution, which is the rapid spread of false information, information dilution, thinning it out so that you can’t find what you’re really looking for, and the increase in preservation of bureaucracy.   

DAG SPICER:  Interesting.   It sounds a bit like some of Bill Joy’s arguments.

Walt Doherty:  Yes.

DAG SPICER:  How computers give very powerful tools to potentially malicious people.

Walt Doherty:  Well, I’m not even talking here about maliciousness.  Maliciousness and computer crime is a whole other issue.  

DAG SPICER:  You mean just unintended consequences.

Walt Doherty:  Just unintended consequences from failure to understand the importance of the issue, for example, programming.  If you take the programming process, as it is practiced in most major corporations today, it’s a very elaborate process where they try to control it by quality control.  Well they put specifications at the beginning and then go through all kinds of checks and balances along the way and out the other end comes a program.  

DAG SPICER:  Right.

Walt Doherty:  Well, what is programming?  It’s the precise articulation of a task for execution by a machine.  And how many people do you know, besides yourself, whose thinking is precise?

DAG SPICER:  <Laughs>.  Right.

Walt Doherty:  The answer is no one.

DAG SPICER:  Right.  And it gets worse when you add more people.

Walt Doherty:  So the most important factor, I mean Fred Brooks’ Mythical Man Month partially addressed that, the most important issue in programming is to find the person who understands the problem best and get that person iteratively, roughly fifty iterations minimal, involved in the design and evolution of the product.  And then it must be designed to be changed from the beginning, because even if it was correct when it went out, the environment that it sits in changes.  And therefore it has to be adaptable to change.  And that’s something the whole -- most-- just about all of the computing industry still hasn’t understood.

DAG SPICER:  Right.  And I guess the fact that software is fairly commodified now just makes that even worse in some ways.

Walt Doherty:  Yes.  Yes.  And I can give you illustration after illustration of how bad that can be done.  For example, the Social Security Administration in Washington as of 1985 sometime in the early 1980s they had thirteen-and-a-half million lines of code with no source or documentation for over half of it.  So that making changes to the system was close to impossible.  And when new laws were passed, most of the updating was done by hand.  Directors of Social Security’s computing didn’t last more than nine months for at least a period of twenty years.  I don’t know how it is today, but they realized how impossible the job was and simply quit.

DAG SPICER:  Right.

Walt Doherty:   So if you don’t design systems to be changed -- well there was a story one director told at a Share meeting in 1978 I think -- or maybe it was 1981, that ten percent of the checks that were sent out at that time, the zip code replaced the dollar amount.  That was one of the errors.  

DAG SPICER:  Interesting.  That would usually work in your favor I would imagine.

Walt Doherty:  Well, yeah.  But then-- but then consider what happens.  People who get them are elderly, don’t understand that it’s really a major mistake, cash the check and then the government catches up with you and treats you like a criminal.

DAG SPICER:  Yeah, that’s true.  Right.  I think we’ll wrap it up.  Is there anything you want to say or are there any last thoughts on Stretch?  It sounds like you got a great career and actually went in an interesting direction.

Walt Doherty:  Yes.

DAG SPICER:  Not necessarily just technical, but how society’s impacted.  

Walt Doherty:  Right.

DAG SPICER: It was great chatting with you.  Anything you want to tell us about the people that you worked with or the project?

Walt Doherty:  Well, certainly the brightest person I ever worked with was Oliver Selfridge.  I had seven friends that won Nobel prizes; six in physics, one in economics.  But Oliver was the brightest.  He has no degree.  He was a protégé of Norbert Wiener at MIT.  When he was nineteen he was the editor of Norbert Wiener’s book, Cybernetics.  He founded the psychology department at MIT’s Lincoln labs.  He was the first deputy director of project MAC at MIT.  He’s the guy that coined the term “artificial intelligence,” along with a graduate student who worked with him at the time named Marvin Minsky.  And he’s a gourmet chef of French and Italian cuisine.  He’s a world-renowned mountain climber, a talented pianist and choral conductor.  A well known author of children’s books, one of the founders of the National Security Agency.  Advisor, of science committees for six of our Presidents.  So when you meet somebody like Oliver, he can inspire people.  And that’s what he did for me back in ’66.

DAG SPICER:  That’s terrific.  Okay.  Well thanks for chatting with us. 

Walt Doherty:  Fine, Dag.

DAG SPICER:  We really appreciate it.

Walt Doherty:  Right.

DAG SPICER:  Thank you.
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