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General Notes

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:  Okay.  It’s September 28th, 2002.  We’re here at the Casperkill Country Club with Tom Apple.  

Tom Apple:  Hi. 

DAG SPICER:  Thanks for talking with us.

Tom Apple:  Okay, my pleasure.

DAG SPICER:  Can you tell us a bit about Stretch and how you got involved with it?

Tom Apple:  Well I was up in at MIT on a project IBM had at MIT where we had installed a 704 up there that-- for use by the colleges.  And our activity was winding down and in looking around at activities that were starting up, why I was asked to come and join as one of the first two programmers.   George Grover and I joined the group in Poughkeepsie.  He was to concentrate on languages and I was gonna concentrate on the more utility aspects of the system.

DAG SPICER:  So what year would this be approximately?

Tom Apple:  1958, the late summer.  In like I think we came back in like August, September.

DAG SPICER:  What kind of things did you work on once you were on the team?

Tom Apple:  I started out as working on the assembly language and in effect the assembly and assembly language structure and what the specifics would be in terms of the Stretch instructions.  And made a number of trips out to Los Alamos to talk with the Los Alamos people and reach agreement about how each instruction would be defined and so on.  And then in the course of that, I had a lot of interchange with the engineers and later on as it became apparent, to me at least, that the programming schedules were very aggressive compared to the engineering schedules in terms of when we might really expect hardware and how much programming debugging would have to be done after we had hardware and the scope of the programs that were contemplated being developed.  I went to management and suggested that I build a simulator for the Stretch.  

I had, in this project up at MIT, I worked with students from time to time.  And one of the projects that we worked on was a 709 simulator on the 704.  So I had done that work and therefore had a fair knowledge of what it might take to do this.  And so I made the proposal and it was accepted and I started work.  We built a simulator on the 709 and it quickly became a key item in the development process from the programmers’ side of the shop.  It became so successful that we eventually got a machine of our own and I hired the operators to man our machine.  I had operators we-- prior to that, we had enough work that we actually got a midnight to eight shift on one of the other computers.  And therefore I got an operator to begin running those programs at that hour of the night.  And then that grew so much we needed more time so we got a machine of our own and an operation…

DAG SPICER:  You mean-- sorry.  A 709..

Tom Apple:  7-- no 704 at that point.

DAG SPICER:  Okay.

Tom Apple:  It either was the 704 or 709.  It later became the 709 if it wasn’t in the first place.  And this was pre-7090 and so the simulator ran about thirty-five to forty times slower than the actual machine.  I’m sorry.  I shouldn’t say it like that.   It took about thirty-five to forty instructions to execute a Stretch-simulated instruction.  So it ran-- because the Stretch was so fast, it ran, you know, probably a thousand or so times slower than the actual machine would.  But it was enough for programmers to  debug their programs.  I spent a lot of time so--I don’t know if you heard the comment earlier--but I spent a lot of time with the engineers in the process developing the simulator, and got to know a number of them quite well.  Because I asked lots and lots of questions, we ended up spending lots and lots of time together. I developed my group, Leslie Lowry, Dick Hatch, and others.  We developed we extended the package into utilities and other debugging tools that would help assembly language.  By that time an assembly language was kind of a trivial thing to develop.  And we later on, after well the next step was the Stretch project, the hardware was coming close to its ship schedule.  And I was keeping fairly close track of the progress on the machine because of the work we were doing.  And I went to Eric Bloch and suggested that in my view, the machine was up enough that we could start trying to run programs.  And so he accepted the proposal and we started running the night shift on the machine.  And the Stretch console was a pretty magnificent thing.  It had a light for everything that went on in the machine.  And so whenever we had a problem, we would back up the program and start just before the problem hit and then single-step it through until the lights indicated the problem was there.  Then we would take a Polaroid and then we put a different program on.  And we’d take the Polaroid back to the engineers and they could--and what the problem was and they could use it to try to find that problem.

DAG SPICER:  Interesting strategy.

Tom Apple:  Right, right.  I think it helped.  And then the next thing we did was the Stretch shipped.  And we went up to Kingston and used programming time for the programmers up there in Kingston on the line machines as they were nearing completion.  And that’s pretty much my story on Stretch.

DAG SPICER:  I wanted to ask you, did the customer, Los Alamos, have the advantage of the simulator ahead of the shipping..?

Tom Apple:  No, no.  As a matter of fact, that’s an interesting question.  It never dawned on me.  I’m not even sure that they were aware of it.  It was a pretty good simulator.   I was very pleased at the time with the work I had done on it and the techniques that I’d used to get the speed to the level that we got it.  Because it’s very easy, with a simulator, for it to be slow enough, especially with architectures that are so dramatically different as the Stretch from the 704 or 709 instruction set, thirty-six bit machine versus sixty-four bit machine and so on.  And so it-- there were a lot of challenges.  It had a disk drive; we had no disk drive so I had to simulate a disk drive on a tape drive, which meant I had to learn a great deal about the way tapes operated.  And it was a lot of fun.  But it was a great time.  A great time.

DAG SPICER:  One thing that always amazes me is the qualitative difference in Stretch versus previous computer development.  It was not just a faster machine implemented in better technology or whatever, it was really a qualitatively innovative change.

Tom Apple:  Yes.

DAG SPICER:  How did that happen?  Was it just a mix of the right people?

Tom Apple:  Well, you know, I was sitting in my cave down there, providing service, you know, they would put something in, I would push something back out.  So I didn’t have the oversight, but, you know, Fred Brooks’ talk today, I think really summarized it pretty well in the sense that they used the Stretch project as the means to produce an awful lot of technology that IBM needed to develop.  And the IBM system was so structured that, you know, it probably-- in fact the first thing that happened was you were given a schedule.  And so it didn’t encourage a reaching out and really trying to do new technology.  And..

DAG SPICER:  Taking risks.

Tom Apple:  Yeah.  Taking risks that might really blow your schedule to pieces.  So things had to be dependable.  And you put Stretch off to the side and, you know, although they were under a great deal of pressure, schedules and a commitment to the customer and so on, at the same time, they had to take risks because there was no way they could get to the objectives that had been set without taking a lot of risks.  And that allowed IBM to develop a lot of technology that was the basis for much that happened later on.

DAG SPICER:  Right, right, especially with 360.

Tom Apple:  Right.  Well-timed, you know, I would say much more immediate impact on the 7000 series because, as Fred Brooks described it today, the technology was lifted -- well at the time I knew it was being done, it was lifted bodily from Stretch and applied to the 7090, which was on a very short schedule and was a very good machine.  It came out under tight schedules and with good performance and good quality.  So it owed a great deal to Stretch in my estimation. 

DAG SPICER:  Can you tell us what you did after Stretch and any interesting people that you worked with?

Tom Apple:  Well on-- during Stretch?

DAG SPICER:  During and through your career at IBM.

Tom Apple:  Yeah.  Well I a very colorful career and you don’t really have enough time for <laughs> for all of it.  After Stretch they decided they needed a programming organization and one of the aspects of the programming organization was a programming product test.  So I went over to product test to help set up a programming product test.  While there, I developed some hardware measurement tools for measuring software performance, which were used in a number of later things in IBM.  Then later on, during the 360, I took over the programming center in the night of the blackout.  I was offered the job as programming center manager in Poughkeepsie and I held that during the release of 360, OS 360.  And I very well remember shortly after I took over, Frank Carey coming down to review the projects.  We were in deep trouble.  And he said, you know, “Let’s put the problems up on the board and let’s put the names of the people who were responsible for them after them.”  And time after time Tom Apple was the name after those problems.  And Frank Carey says, “Who is this Tom Apple?”  <Laughs>.  So that was one of the interesting days.  I always use that in place of something more drastic.  But then from the programming center in San Jose, I went out to--I’m sorry, from the programming center in Poughkeepsie, I went out and took over a smaller programming center in San Jose, but was interested in the job because they had a very interesting mission, which was data management.  So I went out there, several years.  Then eventually I was in the lab for a while as manager of all of the diverse support organizations, including the computer lab.  Later on, we concluded that we ought to put all the computers in the division together under a single head and I took that job.  Later on, I was asked to take over disk test equipment and manufacturing during the days of the 3380 [disk drive] development and shipment.  And you know, these were all very challenging and I liked the kind of assignments that they looked and looked and looked and finally picked you sort of thing.  And that’s the kind of jobs I liked.  I ended up my career with a two-year assignment in Germany.  Came back for a few months on staff and then retired in 1987.

DAG SPICER:  Can you tell us any John Cocke or Steve Dunwell stories before we wrap it up?

Tom Apple:  Actually no.  

DAG SPICER:  You didn’t interact with them?

Tom Apple:  As I said, I was kind of in my cave.  I met John Cocke later on a number of times in my career.   But you know, I’ve been close to George Grover down through the years; we’ve stayed in very close touch.  But Steve Dunwell was you know, way up there.  He was, you know, I really thought very highly of him though as a manager.  And Sully Campbell and Paul Horowitz were my management chain in programming.  But you know, people pretty much left me alone in my cave to tackle the problems that I’d asked to take on, and I think you know, we were reasonably successful at the job we had-- we tried to do.  It was a lot less in one sense than the job that I’d signed on to do, which was to really take on all of the operating system-like problems of Stretch.  But I felt that it was a very important part of getting the job done that needed to get done.  So I was really pleased and happy to do it.

DAG SPICER:  Anything you’d like to say just as we sign off?

Tom Apple:  No, except that our people will probably always say that.  “No, except..”  Right?  it was a fabulous group of people.  I you know, we were all young.  I think the main thing about the Stretch project was [that] the computing world was so new that the problems were manifold.  I mean we just-- there were just so many-- you could pick and choose the problems in effect that you wanted to solve, and that made it a lot of fun.  And because we were all young, and aggressive and dedicated and probably too dedicated in  some cases, but I say that because I had five boys and a girl at the time, and that left my wife with some pretty heavy-duty problems to deal with mainly by herself.  But it it was a fantastic time with a fantastic team.

DAG SPICER:  Great.
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