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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:  Okay.  It’s September 29th, 2002.  We’re at the Casperkill Country Club in Poughkeepsie, New York and I have the pleasure of having Bob Blosk here to talk about Stretch.

Bob Blosk:  Well, I’m happy to be here.

DAG SPICER:  Great.  Thanks for joining us.  Can you tell us how you got to work on the Stretch project, how you were brought into the project?

Bob Blosk:  Well, I’d been at Poughkeepsie with IBM in the development laboratory in Poughkeepsie, oh, since ’53 at that time.  Three to four years, originally  working on the first commercial computer for IBM, the 702 system.  And after initiating the development and  delivery of a dozen of those machines or so, we were working on, I was working on some successor designs for the 702, for a year or two.  And  when I heard about  the beginning of the Stretch development program and had an opportunity, I don’t know whether they came for me or whether I sought them out, but hired onto the  Stretch project, I believe it, I’m not sure, if it’s ’56, ’57, in that timeframe.  And that’s how I got there.

DAG SPICER:  Okay.  Who did you report to and what kind of jobs did you do on Stretch?

Bob Blosk:  Well, originally we were a small group and actually I’m not even sure who went first, maybe either Dick Merwin or Ernie Faust or someone like that.   I worked on some early concepts of a memory bus system, ‘cause we knew that this powerful computer would have to access and interface with multiple memory.  Not a single memory like in the 702 or 701.  And we weren’t sure how we would connect multiple memories, four, six, or eight memories, to one computer.  So we tried different design concepts, sketched out some ideas and all for oh, probably a year or so I worked on that.

DAG SPICER:  Now is this the interleaving you’re referring to?

Bob Blosk:  Yes, interleaving memories.  Yes.  

DAG SPICER:  Okay, right.

Bob Blosk:  Well as a matter of fact, I eventually was on a patent award for the Stretch memory bus system.  You know we ended up with a bus that connected a-- so that was very interesting and-- but we didn’t-- I didn’t follow through and begin detail design of it at all.  I went off to. . . by then they were dividing up this large computer into separate functional boxes, and  I somehow or other ended up with, and I was happy I did, with what we called the “instruction unit,” colloquially it was called the “I Box.”  And so that’s what I spent the next few years detailing the design of  that functional unit.

DAG SPICER:  Was this logic design or a kind of architecting?

Bob Blosk:  This was the logic design.  The architecture unit-- I mean the architecture group--  provided us with the specifications of what instructions or functions this box would be and we had to come up with a hardware design to perform those functions.  And, of course, you know, the overall driving objective was performance.  How fast could we process instructions into this box?  And we processed it just so far and then we’d hand it over to the next functional unit.  You’re probably aware that in order to get the high performance of the Stretch system, we not only had to have the fastest circuits you could find, and you probably had others tell you about the current switch circuits which were state of the art then and something like eighteen, twenty microseconds per decision circuit.  But anyway, we  had to process the instructions and then we would hand ‘em to the next unit, wwhich was called the “lookahead.”   The idea was in this computer, we were going to take one instruction, process it as fast as possible and get it out.  We wanted to get a pipeline.  We wanted to get five, six, seven, eight, nine.  I think we ended up with ten or twelve instructions, all going on at the same time, in a pipeline, through this computer.  But there was a sequence of three or four functional units that they went through, like a pipeline.

DAG SPICER:  Right.

Bob Blosk:  So the instruction unit, the I Box, had to access--we used to call ‘em “fetch,” fetch instructions-- sequentially as fast as we could, take a quick look at the-- as soon as we got it in.  And they often needed indexing of the addresses to fetch the operands and all.  And so rather than go out to memory again for an index value, we built a little small index memory out of hardware circuits instead of cores or anything like that.  And we would do the indexing rapidly within the I Box and get the new address and fetch the operand.  You know, if it was an ADD [instruction] you’d have to go and get the quantities you had to add.  

So in the instruction unit, you had to do these things as fast as you could and checking everything and then hand the-- now the instruction partially decoded with the-- over into the lookahead unit, which would stack up these instructions ready to feed ‘em to the floating point unit.  There was floating point instruction, or into the variable field length unit.  There was a VFL, right?  And so in that fashion, we just tried to keep the pipeline as full as possible and just churning away, you know?  And of course checking everything to make sure it’s right.  And one of the complexities of the instruction unit was we had to -- we’d control and maintain an instruction counter.  We’d say, “Which instruction are you on now and what’s the next instruction you have to pull out of memory?”  You know?  And the instructions were various lengths so we had to figure-- what length is this?  What’s the next address?  It was a tough job keeping track of all these instructions.  So it had quite a bit of complexity to it and we had a group of about six engineers working on it.  Very close, right in adjoining offices.  And working hard and long and a lot of questions raised about how we were gonna do little detail function.  We’d go over to the architecture man in the group and talk to them and resolve things and sometimes make changes; get the eraser out and change that design and, you know, that type of thing.  So it was an exciting time.

DAG SPICER:  When did it dawn on people that this machine was incredibly fast, even though it wasn’t the posited hundred times faster--but it was still the fastest machine in the world?

Bob Blosk:  Yeah, well we-- and I actually I think the engineers had heard that it was originally sold and contracted for some tremendous performance improvement.  And it didn’t translate those numbers immediately into  what we had to do on our little part.  But we knew that  there were goals for performance that were gonna be extremely hard to achieve.  And if we, you know, the old saying, “you always go as high as you can, or even further than you can.  And if you miss it a little bit you’ve still got a terrific machine.”  We knew we had to get the fastest circuits.  And you can’t, when you do the logic function, design the logic, you can’t just add a whole lot of logic boxes.   I mean circuits and all to do.  You got to add the minimal of every circuit you put in there.  So you try to do a minimum design, streamlined design.  And you count the number of logic decisions between each cycle and when and try to eliminate some.  So it was that optimization always-- that’s paramount.  Optimization design combined with the fastest circuits.  And you’ve heard others say then we decided to bunch the circuits together on a two-high card, as a double-width card.  ‘Cause we knew that the wire distance between this circuit and that one was going to add delay.  So we were-- that’s the whole thing was about speed and performance and we knew, as tough as it was, we knew when we got through, we were going have the world’s most powerful, fastest, computer.  And that just you know, boggled everyone’s mind I think. 

DAG SPICER:  It’s a great motivator.

Bob Blosk:  Oh, yes.  It was.   I mean the nights and the weekends didn’t seem so bad when you knew that the goal was that high and for our country.  Right?  We also knew it was a Los Alamos thing which we knew in those days was very important.  Still is, right?

DAG SPICER:  Right.

Bob Blosk:  Right.  So  

DAG SPICER:  What are some of the contributions in your mind of Stretch to IBM as a company and their later product lines?

Bob Blosk:  Well I think that that’s been pretty well documented about all the things that we designed in Stretch carried on into System 360 for instance, right?  Certainly the circuits and the packaging and the multiple memories.  And the indexing of instructions.   Those features--I think a real time clock.  We had that to design.  It was a new concept.  You’d be able to time things and stop and interrupt.  We had to design in the instruction unit.  And one of our things was the interrupt system.  They never heard of such a thing.  We could interrupt exactly what you’re doing and do something else and come back and continue where you were.  And hope you didn’t miss a beat or drop a bit or a byte or something, you know?  So that was I’m sure, I don’t know all of ‘em, but probably it was a dozen or two new features and functions that carried on and made the System 360 such a great success incorporated.  I think the word length and all that side type of thing too architecturally.   Also on Stretch, I didn’t mention that part of our--we didn’t just do logic design.  This was all from the beginning to finish we finished the logic design and they were implemented into circuits.  But you know, we had like a pilot wanting to build this-- the engineering model.  So as a group we were manually listing wiring lists and all so they can, you know, quickly build this thing.  

I mean again it wasn’t just speed and performance in the computer, it was speed and schedule.  We had a delivery date that we were trying hard to meet.  We were a little late on it I think, but boy, we worked after completing the logic design we had to build that model.  And so the design engineers, we helped specify nitty-gritty things like what wire goes to what terminal to connect these circuits and stuff and get the boards mounted in frames.  And then we had to debug it.  We worked three shifts, around the clock debugging this hardware to get it working, you know, one instruction at a time.  And we loved it in a way.  I mean I don’t normally like to work second or third shift, but that was fun.  After you’ve designed this thing and you go out there on the floor.  And we really enjoyed that.  And that went very well.  

I remember myself being involved with bringing the customer in, bringing Los Alamos programmers and users in now to try to-- and see the expression on their faces.  It got-- and it worked at the maintenance console, you know, this big thing here with all the lights and all like the Starship Enterprise, you know, intergalactic thing, you know, just fabulous.   And watching them eng-- try their programs and see what it could do and all and then asking ques-- of course they found bugs.  Then we had to make changes.  We had to go track down, what did we do wrong?  Change this wire, change this circuit.  So it was-- that-- for years, I mean from design to packaging and building it and then debugging it ourselves in the laboratory and then with the customers.  And then the final thing, a group of us  with our wonderful leader Eric Bloch, you know, we got on a plane and went out to Los Alamos and spent, I don’t know, two or three weeks there installing it and checking it out with the customer and turning it over to him and seeing him enjoy it.  Well, we enjoyed some of the delights of Santa Fe or Taos, New Mexico.  So that was the total, you know, instruction unit experience for our group of men that really were great.  A couple of us were fortunate to get at that time it was early in IBM, they had introduced a sabbatical leave program to go back to college or something.  A couple of us went up to school.  I went to University of Michigan for a year; got a Master’s degree, saw a wonderful football team.  So it was a hell of a lot of work, but a lot of fun, enjoyment and satisfaction, and working with the greatest people in the world.  We’re still two of my best friends are in California, I’m in California now, you know, and we see each other regular.  They’re the same guys that worked on that I Box.  Half the team are still very good friends and some of the others around I see in Florida and stuff like that, retired, happy and proud of what they did on Stretch.  

DAG SPICER:  Right.  I often describe the Stretch..

Bob Blosk:  I’m probably talking too much.

DAG SPICER:  No, no, not at all.  People want to hear you, not me.  So Stretch seems almost like the “Big Bang,” where there was this incredible group of really bright, hardworking people who bootstrapped IBM in a huge way.

Bob Blosk:  Yeah, well we like to think of it that way.  Exactly that.  It was probably the biggest bang of our careers.  I spent forty years with IBM and that was the biggest bang, at those four-- five years say.  And I think it’s true of most everyone that worked on that.  And this reunion was just a fabulous way to get together.  And some of these people, we hadn’t seen each other for thirty-five, forty years.  But it really is tremendously satisfying to hear others.  Like Dr. Fred Brooks.  Tell us of-- really what we had hoped had really come true, that a lot of the things that we did on Stretch carried on and did so much contribution to the follow-on products in IBM’s product history, you know?   So we helped build this company as well as build ourselves.

DAG SPICER:  And the industry.

Bob Blosk:  Yes, right.  But it wasn’t all altruistic.  We were doing it for ourselves too.  We all benefited personally, tremendously, in our careers and in our- our satisfaction and ego. 

DAG SPICER:  Is there anything you’d like to leave us with?  Any thoughts on Stretch?

Bob Blosk:  No, I’m just pleased that you asked me to say a few words on this project, because not for myself so much, but just to share what the team did.  As I say, I think the biggest part of the thing was the tremendous team and Eric’s Bloch’s contribution-- he had just a tremendous group of well-qualified engineers.  And we all worked together as a terrific team.  Our Super Bowl team, right?

DAG SPICER:  Yeah, right.

Bob Blosk:  And we won the Super Bowl that year.  So that’s the way I’d leave you with this thing saying, the people were tremendous and I’ll never forget ‘em and as much as possible I’d like to see them once in awhile.

DAG SPICER:  Great.

Bob Blosk:  And thank you for letting me talk to you.

DAG SPICER:  It was our pleasure.  Thanks so much.

Bob Blosk:  Yeah, alright.

DAG SPICER:  Okay.  Thank you.
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