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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 at the Fishkill Holiday Inn with Norm Hardy who worked on the Stretch project.  And welcome.  Thanks for speaking with us.

Norm Hardy:  Thank you very much.

DAG SPICER:  Can you tell us what you did on Stretch?

Norm Hardy:  Well, I did some design on the languages and and some of the Stretch and Harvest benchmarks and a little bit of the . . . I got in a little bit too late to do much of -- any of the hardware designs.

DAG SPICER:  Did you work mainly on software then?

Norm Hardy:  Yes.  I was entirely on software.  

DAG SPICER:  Okay.  What about your trajectory before joining Stretch?  How did you get involved in it?

Norm Hardy:  Oh, well I had gone to the Lawrence Livermore Laboratories, in 1955 and we had heard-- we knew that the Stretch was being developed for Los Alamos--and Livermore had decided that it probably needed one too.  And so, that it might be strategic to have someone from Livermore go back to Poughkeepsie to get early information about it and help them out.  So I became an employee, but with the idea that I would probably go back to Livermore about the time the Stretch was delivered, which I did.

DAG SPICER:  Now that’s interesting, because there was a bit of a rivalry between Los Alamos, which is the real customer, and Livermore.  Can you tell us about that?

Norm Hardy:  There was, there was a considerable rivalry.  It was a friendly rivalry, but . . .  

DAG SPICER:  Was it a question of one lab trying to get a better, faster machine?

Norm Hardy:  It was part . . .oh, yes, certainly.  We sort of alternated in the acquisition of big machines, but we recognized a good thing when we saw it.

DAG SPICER:  Right.  Can you tell us how the problem, without getting into specifics of course, how the problem space that the labs were in affected the design of Stretch?

Norm Hardy:  Well, certainly large memories were strategic, although I’m not sure we understood that very well until after we got the Stretch.  All of the previous machines, the big jobs, the working data would be on tape, or perhaps drum.  That was quite efficient, but also very hard to program, and getting a production job going might take a year.  And jumping ahead a bit, after we got the Stretch, it was remarkable how fast the early production jobs came up, because the data fit in core.  

DAG SPICER:  Were these single large jobs?

Norm Hardy:  Yes.  Several hundred hours often.

DAG SPICER:  I see.

Norm Hardy:  Now there were quite a few small jobs as well, but the Stretch and the LARC tended to be exclusively for the large production jobs.

DAG SPICER:  Right.  Who hired you and how did you get into IBM?

Norm Hardy:  Oh. Sully Campbell brought me in.  We had been-- I met him, I think, through Bill Burn, a name from the past. But I got to know Sully a little bit in the discussions between IBM and Livermore on the Stretch.

DAG SPICER:  Did you actually go to Los Alamos and help install the machine?

Norm Hardy:  No, no.  I visited Los Alamos, but I didn’t really contribute to that part.  

DAG SPICER:  Right.  Tell us a bit about the people that you worked with and maybe some inspirational moments or people.

Norm Hardy:  Well the two people that really stand out in my mind are Sully and John Cocke.  And just a couple of comments on each of those.  Sully was really remarkable in knowing what excited people and how their passions could support the project.  And getting them to use their passions to make it a better system.  And you knew that he was doing that and it was okay because, you know, it was just a smooth operation.  John Cocke dealt in ideas.  And he produced a large fraction of them.  But he would carry ideas around, mull them around, put them together, cross all of the boundaries between hardware, software and made a tremendous contribution that way.  He would buttonhole you, ask you a question and you’d answer it.  Three months later, he would <clears throat> come back with an improvement on your idea. It was tremendous fun having John around.

DAG SPICER:  That’s terrific.  One of the things about the project that really intrigues me is how many new ideas, architecturally, came out of that project.  Do you have any thoughts on how that happened and why it happened at IBM?

Norm Hardy:  Well certainly from what I heard was going on before I got there, there was quite a blank slate with regards to the ideas.  They were open to ideas from a number of directions.  I don’t know where all of the good ideas came from.  I, unfortunately, was relatively late to the project.  I only got there in early 1960.  So a lot had happened.  This book [Planning a Computer System, Buchholz] describes a lot that had happened before then.

DAG SPICER:  Right.  How did Stretch influence your life and where did you go after Stretch?

Norm Hardy:  Well, it was my first opportunity to see the genesis of a project from both hardware and software.  I think my subsequent software development was very much influenced by how I saw hardware engineers do their jobs.  I think that had a lot to do with the way that I worked subsequently.

DAG SPICER:  Can you elaborate a bit on that?

Norm Hardy:  Well, hardware engineers must plan further ahead.  It’s harder to fix, at least at that time it was harder to fix a hardware bug than a software bug. It’s perhaps flipped around now.  So it was necessary to say what you were going to do so other hardware engineers could understand.  I find that frequently missing in software now, but you’re supposed to read code, you’re supposed to track someone down and buttonhole ‘em by the water cooler to find out how something works.  And frankly that’s often unfeasible.  The Stretch, and later the 360 manuals, I think, were paragons of saying how the system worked.  And I picked that up on the Stretch project and tried to carry over a little bit into the software area.

DAG SPICER:  Right, just being very precise and careful with your terminology.

Norm Hardy:  Yes.  You can’t do that in all software subjects, but you can pretty well I think in the ones that I like to work on. 

DAG SPICER:  Right. So where did you go after Stretch?

Norm Hardy:  Well, let’s see.  I went back to Livermore and we did a timesharing system for the [CDC]6600.  It wasn’t the first, but it was a pretty good one for its time.  And then a little company in Palo Alto was starting up Tymshare, which was one of the first, very early commercial timesharing systems.  Oh, well let’s see.  Before that there was the ACS project, another IBM project that was going on in California on Sand Hill Road.  And John Cocke was there, Jack Bertram, Max Paley,

DAG SPICER:  Gene Amdahl was there?

Norm Hardy:  Gene Amdahl, Herb Schorr, John Backus was there some of the time.  So it was an outstanding set of people.  Fran Allen.  And so I went there for a year and a half, contemplating an operating system design.  Well that story’s been pretty well chronicled only recently and that was winding down.  And then I went to this Tymshare company and also nearby.

DAG SPICER:  That’s Tymeshare with a Y, right?

Norm Hardy:  That’s right.

DAG SPICER:  And when you said that the ACS has been well documented, you’re referring to Mark Smotherman’s site?  [http://www.cs.clemson.edu/~mark/acs.html]

Norm Hardy:  Yes.  Yes.

DAG SPICER:  Okay.  Let’s see.  Any other thoughts you want to leave us with about Stretch?  We’re all getting together now and seeing old friends…

Norm Hardy:  Well, I’m amazed at the old friends that I haven’t seen for awhile; putting names and faces back together again.  And certainly they have done some fascinating things in the meantime, most of which I hadn’t been following up on.  And so this is really exciting.

DAG SPICER:  Just finally, what’s been the most magical thing about Stretch for you?

Norm Hardy:  I think instruction sets are very important.  And I know that a lot of people think they’re rather insignificant, but I love instruction sets. My two favorite machines to program are the Stretch, with a very, very complex instruction set, and Seymour Cray’s PPUs with the simplest instruction set I’ve ever seen.  And no two other machines have ever come close to either of those.  So I don’t know whether I love complex instruction [sets] or simplicity.

DAG SPICER:  So you like them for different reasons then.

Norm Hardy:  I like them for different reasons.  On the Stretch, there was always an instruction to do just what you wanted.

DAG SPICER:  Can you tell us the debt the 360 owed to Stretch in both software and hardware?

Norm Hardy:  Well, certainly the eight-bit byte was pioneered by Stretch. And the charm of that from a software point of view I think became evident to the programmers.  Now there may have been other precedents that I’m not aware of, but addressing a byte is really convenient.  You know, the Stretch could address a bit.  And sometimes I miss that.  But addressing a byte is really convenient.

DAG SPICER:  And any failings of Stretch?

Norm Hardy:  Well, in retrospect, almost all machines of that era had two small-- an instruct- an address [space], Stretch included.

DAG SPICER:  Address size.  Word size.

Norm Hardy:  Address size.  And the twenty-four bits on the 360 sounded really big, but you can see by the subsequent pain that it wasn’t nearly big enough.  People at the time thought that an instruction set would last for five or ten years.  And they would have been appalled at the idea of thirty and forty-year-old code still running.  I think it’s delightful.  

DAG SPICER:  That’s great.  Yeah, I think Gordon Bell said the memory word length, or the address space, is the single biggest decision you can make and it determines the lifetime of the machine.

Norm Hardy:  Yes.

DAG SPICER:  Well, that’s great.  Anything else you want to say?  I think your wife also worked on the...

Norm Hardy:  Yes, yes.  Yes.  We met on the project and . . .

DAG SPICER:  We’re going to interview her too, I think, so anything you want to say about that, or we’ll just leave it for that interview?

Norm Hardy:  No, that’ll fine.

DAG SPICER:  Okay, terrific.  Well.. .

Norm Hardy:  She’ll tell you a lot of interesting things too.

DAG SPICER:  Thanks so much.

Norm Hardy:  Okay.
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