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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: It's September 28th 2002 at the Casperkill Country Club, I'm here with Cas-is it Cas or Casper?

Casper Scalzi: Well they call me Cas, my name is Casper.

DAG SPICER: Casper Scalzi?

Casper Scalzi: Yeah, they call me Cas yeah, it's my initials, half of my first name.

DAG SPICER: What brought you to the Stretch project and who brought you?

Casper Scalzi: Well I had joined IBM in April of ’56, after two years in service at the Signal School at Fort Monmouth and I joined a centralized processor design group, and I was hired as a programmer but it was really an engineering group that was studying design of new machines, the replacement for the 650 as I remember.  And, you know, I just had a training assignment and things like that, and eventually I was asked to write a memo about what I thought the future of computers was and all that kind of stuff and so I remember writing, you know, a way-out thing about no human intervention and, you know, self-monitoring and multiprogramming and all that, and I guess they showed it to Werner [Buchholz] and those people and they said--I guess they were looking for people and maybe this was a way to see who was thinking about things.  And so I don’t . . . they asked me, in fact they told me to go there.  

And so about a year and a half, two years after I joined IBM I joined this project and had to move down to the 965 building along Route 9 where they were.  And so I was in the architecture group and like I sat up one end of the aisle and Werner was at the other end and in between we had John Cocke and Fred Brooks and Gerry Blaauw, and across the hall was the technical planning or marketing group which was under Durer Sweeney, do you know that, and Harwood Kolsky, Ted Codd, Elizabeth McDonough Gibson of the Gibson mix, these people. . . Ed Croft, and they were all on that side.  And my assignment was to write parts of the principals of operation really taking technical direction from Fred and Gerry.  And what I wrote is the index chapter, the variable field and arithmetic chapter, and, you know, Fred had invented the idea of program interruption, but I worked out the details, you know, laying that out, and then I worked with engineering to make it work right, and I think I mentioned in my thing this there’s a system of how you-when something happens with an instruction you define whether the machine has completed it, suppressed it, or just brought it to a certain state, you know, maybe resumable by programming.  So I laid that out and told Eric--wrote a letter to Eric Bloch, they said we shouldn’t have to do this way and they assigned an engineer and we worked it out for all the instructions so programming could recover.  

But always I was supposed to keep in mind that we were doing multiprogramming and we wanted that kind of structure so I would work with, you know, Fred or Gerry or whatever to lay out the memory protection and privileged state and all those things.  And so always it was in my mind that we were gonna be doing multiprogramming, now Ted was on the other side of the aisle and I guess he would. . . became the manager so when the eng-when the architecture was finished, complete, then they asked me to join Ted’s group to work on the actual experiment, we called it “STEM” -- Stretch Experiment in Multiprogramming, yeah “multitasking” was a term that came later, ‘cause in those days your conception was this program, that program, that program, and we hadn’t graduated to different parts of the program running in parallel, I don’t think yeah, I mean it was a big jump but it was-we used the term multi-programming.  In that group Betty McDonough was an experienced programmer who was a part of that technical marketing or technical group and with Ted and then Ed Lowry joined us, Ted Codd found him somewhere in Canada.  

But Ted and Ed were responsible for the scheduling, you know, what kind of algorithms, how would you characterize programs, how would you measure their behavior and based on that how would you schedule them against each other and how would you dispatch them, you know, how long would you let ‘em run before you switch.  So they worked mostly in that part, and Betty laid out the basic design of the control program part a, with me, but I would say she was kinda, you know, more experienced than I did so--and so we--I worked with her based on that and we brought it to finality, she and I coded all that part and debugged it and Ed had--Ed coded, of course Ted never coded anything, but Ed coded all the part about, you know, the dispatching, the statistics, but we did the actual dispatcher so he would tell us, you know, what was gonna run next and we would set the timer and so on.  

So basically we debugged it, it was like a--I think it was three boxes of cards, I think, or maybe more, it was multiple boxes of ca--you remember those, and it would get--I remember it got a little touchy, we would argue a lot about bugs <laughs> and we got to the point, you know, they even had. . . it was hard to reassemble because you have all these boxes and it took so long that we actually had a hole punch where we could actually by hand figure out how we might change it, and actually punch holes in a binary card in order not to avoid re-assembling, and stuff like that.  So it was interesting stuff.  

I remember we were finally ready to run the timing trials that we were gonna try to report on to the industry and when we were ready there was no machine in Poughkeepsie, in fact the only working one was in Los Alamos.  So we went in the winter of that year, I don’t know what year it would’ve been, maybe ’58 or ‘9, ’58, no it must’ve been ’60, 1 or 2, something like--anyway they had gotten the machine, it was running in their machine room and our management got permission for us to go there for three weeks and we bought time from them on their machine so we could run and it was very tough because it was Los Alamos so we couldn’t look at anything, you know, we had to be in the machine room in a special place, and when we were running somebody had to--if something was running on the printer that wasn’t us, there was a guard there so we couldn’t go near the printer, you know, that kinda thing.  

But it was fun and I enjoyed it because it was a beautiful place, you know, where it is, Los Alamos, you know, visiting Santa Fe, you know, and so we went three weeks there, there were a few bugs but basically we had a very good program and we ran the timing trials and Ted would take that and he was really a good front man, he would go to all the customers and say look at this exciting thing we’re doing, the wave of the future and he’d go to a lot of the technical meetings and get papers and things like that, and we had written this paper that’s in the book [Buchholz, Planning a Computer System] and so that was incorporated in the book.  So basically when that was all done I kinda stayed with Fred for a while and I did some early work on but it's not Stretch, I did some early work on debugging, on a console but I said we shouldn’t work on it because MIT was already workin’ on it, we could watch how they did, you know, what was that project?

DAG SPICER: Project MAC?

Casper Scalzi: Yes, I said let's watch how that comes out and if it's good then IBM could go in that direction, why should we duplicate it as an experiment?  And so I then for the first time went into real programming in OS 360, and I brought a lot of what our structure was, you know, unit control blocks, task control blocks, save areas for the individual programs, so that you could do multiprogramming and I remember giving, you know, informal talks to the first and second line management and convincing them this is the kinda thing we should be doing, you know, the re-enterability and all that, the dispatchability. So basically, you know, that’s the Stretch part.

DAG SPICER: You brought up a good point which is the intellectual debt of 360, 370 to Stretch. Are there any other major aspects of that that were part of maybe the transition for Stretch?

Casper Scalzi: Well I think the whole idea that we were gonna, you know, go to multitasking came out of that kind of thinking, and the basic structure but not on--well, you know, the machine changed but the concepts were established, so people knew if they didn’t do it this way they had to do the same thing in a different way, you know, the same concept, and I think it was really, to my way of thinking it was really set in Stretch, the kind of thinking that was done, the fact they were trying, you know, for something really good and new, and general it just--you couldn’t go back, you know, if anybody said let’s not do that, you say “What?” you know, “Why not”.  You know, and I think we set the tone for that sort of thing.

DAG SPICER: One of the things about Stretch is that it seems to have been a really qualitatively different computer, not just a faster machine implemented in better technology or whatever. I'm always curious about how did all these people get together and come up with these at least fifteen to twenty completely new innovations, the pipelining, the speculative execution, the interleaved memory, where did all this come from?

Casper Scalzi: Well I think part of it was because-- this is probably irreverent--but I think part of it was because most people that worked on it didn’t have a lot of IBM experience <laughs>, to hold them back.  They were told we’re on something new, we wanna set the tone for the future, and I think sometimes very bright, inexperienced people don’t feel so constrained, you know what I'm saying, they don’t know that it's wrong to think this or suggest this, so they do.  And there may be some of that in there, I don’t know.  But I think I was encouraged to say, you know, well we’re gonna try to do something really revolutionary and so I was thinking well maybe we should have, you know, a fault detection, a no operator [NOP], I mean we didn’t get there, but.

DAG SPICER: So after Stretch talk a little bit about what you did.

Casper Scalzi: Well I went into OS360 eventually and I stayed there, I was part of the original design team for the OS 360 Release 1, and then when they had a major taskforce, you know, to really start, there were a lot of false starts, we wrote a lot of design documents, I helped with that, the M series, there was another name for another set of books, you know, and there was a lot of discussion of what the design points should be and you may find this hard to believe but at one time they thought we could do a mutliprogramming operating system on 4K of storage <laughs>, and when we finally shipped it was 16K, which is incredible because the first machine we shipped had 128[K].  

So I think management was all wet on the storage and I mean history will show and it--it cost us performance that we didn’t get back for years because we had to unwind everything that we had going in and out of disk, you know what I mean.  And so we wrote all this junk to go in and out of disk when we didn’t have to, they should've said the first machine will be 256 and that’s it, you know.  So I remember having . . . what I did is when this taskforce said okay, we’re gonna organize this way, we’re gonna have a schedule or supervisor, I was given the first line management of the linkage editor, the program fetch and the overlay supervisor, so I had a group of eight, nine or ten, something like that and we did those things, and brought those to the completion.  So with being in the linkage editor we were right in the middle of everything, because all the programs had to go through the linkage editor to become binary, you know, real operational binary.  So I was in the middle of a lot of discussions, and, you know, at the last one I said “Oh my God, we don’t have a program library for Fortran” and then we think of that and so then the PDS was born, you know, the Partition Data Set and ‘cause that was a little--not a big deal, the name thing, you know, give the sine routine, give me the, you know, the square root routine.  I mean stuff like that.  

When we got at the end, when the operating system was finished, they turned the whole thing to an integration group because they didn’t want any more invention, they didn’t trust us in manage--no it's true-- and I so went to work, I refused to take out another first line job so I worked as technical task to Scott Larkin who was the head of all the operating system at the time.  And I stayed there until there was a big panic over the terrible performance, it was really awful, and DP [Data Processing department in IBM] was coming in with all these customer complaints, so I was-because I was handy there and they named me as a representative to the data processing people, IBM data pro-and so I worked with them and we laid well let's do this and let's do that so we set in place on a-an improvement program and so eventually I became the manager of the improvement program and the idea is to work as hard we could to improve the performance of the operating system while in the back, another project was doing MVT so that we were gonna replace PCP with MVT and then in between we even did this MVT, I mean M the other one, the one with pre-planned oh God, it's awful isn’t it, there was one with pre-planned partitions. . . 

Casper Scalzi:  Do you know that when the operating system went out, if you used a scratch tape just for during a program and you were-- then you were just through with it, it would unload and an operator would have to go over and load it?  We fixed problems like that.  Like let’s have, you know, a thing where you could say, “I need a tape, but I don’t want it,” <laughs>, you know, and then have the scheduler-- there were a lot of operational problems.  That was atrocious and we didn’t get that fixed till at least Release 7 of the operating system.  So it was like running and running and running to fix it.  And there--also there was an operational OCP, operation of characteristics improvement program, and I had a small group-- I was a second line manager by then and then I had a small group that was doing this OCP business and we would go to all the chair meetings and argue with the people and..

DAG SPICER:  Can you tell me a bit about Steve Dunwell, if you interacted with him, and John Cocke?

Casper Scalzi:  Well John Cocke sat next to me, but well he..

DAG SPICER:  Oh, okay.  Tell me a story.

Casper Scalzi:  Well <laughs> we didn’t have a lot to do because he was always moving, smoking, you know, he never sat at his desk.  He was funny, ‘cause he would get his paycheck and he had a lot of money I guess, so he would just throw it in his drawer.  And IBM would worry, “Well where are all these checks that aren’t getting cashed?”  And people would have to go and find them and make him <laughs> sign them and stuff like that.  But he worked a lot with Harwood Kolsky over in engineering.  But he was right next door and we, you know, we said, “Hello” all the time.  We were friendly.  I remember one time I decided I was going to New York City on business and I decided I’d do this driving down into Westchester and park.  So, you know, because it was harder to get a train to Poughkeepsie.  You go down 9A somewhere to one of those towns.  And I got out and I was walking toward the train and I see John Cocke standing there.  He was already on the train.  And he held that train till I got there.  <Laughs>.

DAG SPICER:  Oh, that’s nice.

Casper Scalzi:  Yeah, and then I sat with him.  He just talked.  He just talked forever.  He just talked all the way to New York.  You don’t get a word in edgewise.  But he was a nice person, but I didn’t have a lot to do with him.  You know, he worked--I worked in more-- I was always a programmer working in engineering, except for that period, you know, when it was 360.

DAG SPICER:  And Steve Dunwell?  Did you work with him much?

Casper Scalzi:  No, I just--no I just knew him as a leader.  He was kind of far away because, you know, _________?

DAG SPICER:  Do you have any thoughts or last minute things you’d like to say or impressions you’d like to leave us with?

Casper Scalzi:  I would just say that I thought of that as one of the most fruitful periods of my life and I thought I learned an awful lot and it was really a wonderful group to work in.  I mean to work with Werner and Fred and Gerry, you know, and then you know, then later with Ted and Betty and I mean they were really experienced.  And Ed.  It was just like--it was all it wasn’t tiny or small, you know, nobody was petty.  It was all, “Let’s do a great job.”  You know what I mean?  And it was really you know, I didn’t have that all the time <laughs> at IBM.  I don’t know how you would describe it.  There must be a good word for it.  But it- it was a positive, hundred percent positive, experience.  And I really learned a lot.  ‘Cause Betty was quite good.  She was--I don’t know--we don’t where she is anymore, but she disappeared.  And I was just talking to Fran Allen about her, so Fran would like to find her again.

DAG SPICER:  Right, yeah.  Well thanks very much.

Casper Scalzi:  Sure.   Later I worked on architecture, you know, here in the last fifteen years.  Up to 1998 I was big in architecture, access registers and stuff like that.  

--------------------------------END----------------------------
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