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Abstract 
 

Joyce Malleck graduated from Mundelein College with a major in math and a minor in 
physics, and then received a master’s degree in math from the University of Wisconsin–
Madison.  She accepted a job at Western Electric and went to work at the Bell Labs 
facility in Naperville, Illinois.  She did programming courses at the corporate training 
center in Princeton NJ, learning COBOL, assembler, PL/1, and a proprietary Bell 
database management language.  (She later did a MBA at the University of Chicago, 
completed in 1980.)  An early assignment was programming to direct an automatic 
wiring machine for the ESS manufacturing.  She was promoted to department chief, 
initially maintaining a data center’s operating system then doing software and database 
development for the customer side of ESS.   In the 1970s she started a software quality 
department, which involved greater attention to written formal specifications, code 
reviews, and structured developmental processes — software engineering.  Leaving Bell 
in 1989, she worked for Motorola for ten years as a product manager and consultant to 
industry.  She compares Bell’s and Motorola’s treatment of and attitudes to women, 
relating insightful personal anecdotes. 
 
This material is based on work funded by the Alfred P. Sloan Foundation award B2014-
07 “Tripling Women’s Participation in Computing (1965-1985).” 
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Misa:  I’m interviewing Joyce Malleck at her home in Wheaton, Illinois. My name is 

Tom Misa and it’s 1 August 2008. Joyce, perhaps you could start with your early 

background and training before you came to work for Western Electric. Then we can talk 

about some of your activities within Western Electric.  

 

Malleck:  Okay. Well, all through school I was always gifted in math. It came easy to me; 

I just had that kind of memory and mind. It kind of was self-taught, most of it, and when I 

went to college I did decide to major in math, and that’s what I did. I graduated with a 

B.S. in math from Mundelein College in Chicago, Illinois, and minor in physics. And 

then I got a master’s in math from the University of Wisconsin, Madison. And later, got 

an MBA from the University of Chicago, which is probably my formal education. I did 

teach math for a while, at the college level, as an instructor; and then my first business-

type position was with Western Electric. I had applied several places and got offers both 

from Western Electric and Bell Labs. The job at Western started first and I took that one, 

but I wound up working at the Bell Labs location in Naperville, then spent 20 years on 

three corners of the intersection there. Even though I hadn’t had any programming 

background, I was hired as a programmer. In those days they hired math people and then 

taught us how to program. So through the years when I was with Western, I took a lot of 

computing courses at the education center in Princeton, New Jersey; it was a corporate 

education center. And I learned various languages, COBOL, Assembler, PL/1, and used 

those; did a lot of database programming, initially, with a proprietary structured database 

system by Bell Laboratories, comparable to an IMS system, if that’s meaningful.  

 



 4 

Misa:  Sure. 

 

Malleck:  What I did with that initially, was to write programs for automatic wiring 

machines in the factory, which would automatically wire the different frames for ESS 

[Electronic Switching Systems]. 

 

Misa:  Could we go back just a little bit? I’d like to go into your computing and 

programming work in great detail, if we could; but just thinking about your childhood 

and early education, you said that math and physics were something you were gifted at, 

that came very easily to you. Were there any teachers or people in your family, or people 

in your community that encouraged [you] or was it something that you discovered on 

your own? 

 

Malleck:  It was just something I had on my own. I can remember being in seventh grade 

and my neighbor was trying to do her high school math and she couldn’t do it. But I was 

showing her how to do it because I could do it. It just made sense to me; it was just 

logical. And she said you can’t know how to do this, you’re only in seventh grade. 

[Laughs.] But I could. You know, some people could sing; I could do math. So that’s just 

the way it was and I always did well in school in it. 

 

Misa:  Do you remember any teachers saying Joyce, you should really do something 

serious with this? Or was math just something that was an area of special interest to you? 
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Malleck:  It came easy, so it was always easy to do. You know, you like to do the things 

that are easy. When we were in high school, the school I was in, they had math contests 

and things, so we would study for those and then participate in them. 

 

Misa:  Did you have any computer experience either in high school or at the college 

level? 

 

Malleck:  Oh, no; there weren’t any. 

 

Misa:  It was solely math? 

 

Malleck:  You were lucky to have a typewriter at that stage. There was no computer 

experience. My first computer experience was when I went to Naperville. 

 

Misa:  Just a little bit more about your experience with math, were there any topics that 

you really liked a lot? Any particular branches of mathematics?  

 

Malleck:  I did like abstract algebra, and modern geometry, number theory. And I did 

take courses past a master’s degree but I didn’t decide to go on towards a doctorate. I had 

been offered a fellowship from I think it was the Women’s Alumnae Group at the 

University of Chicago, to pursue a doctorate there but I just decided there wasn’t going to 

be anything I could do with this, so I didn’t. 
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Misa:  People who get doctorates are slotted into teaching and that’s a world unto itself. 

 

Malleck:  It’s very different. 

 

Misa:  When you were studying physics, were there particular branches of physics you 

were attracted to? 

 

Malleck:  I had a physics instructor who was a working astronomer so that was very 

interesting. But I never seriously wanted to do anything with physics, no. Again, physics 

was easy for me because a lot of the problems that were hard for people to solve if they 

hadn’t had differential equations. Because I’d already had differential equations, it was a 

two-line solution or something. So it was just; it was the way my mind worked. When I 

went on to get an MBA at Chicago, I could do all the quantitative stuff very easily but it 

was the marketing courses and things like that where I really had to scratch my head and 

try to think very differently. That to me was the challenge, to do those kinds of things.  

 

Misa:  There’s an early generation of people who got into computers because there were 

physics problems or electrical engineering problems that generated systems of differential 

equations that were essentially unsolvable, so you needed some kind of machine 

computation. That doesn’t sound like your experience, though; it was more the 

intellectual challenge, the kind of thinking that you were particularly interested in. 

 

Malleck:  Yes. 
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Misa:  Can I read you a quote? This is from an interview that we did some years ago with 

Madge Griswold; she and her husband Ralph. Ralph was involved with SNOBOL, the 

computer language. Madge was hired into Bell Labs. This was the early 1960s, and she 

said, ‘I was hired for a specific job as an editor at a much lower technical range, even 

though I had a bachelor’s degree, than people with math majors who were hired in as 

programmers.’ In the early 1960s, she said, ‘I was told specifically by the personnel 

department that we hired nobody but math majors or physics majors to become 

programmers.’ That was her experience in the early 1960s. It sounds like your experience 

was close to the same. 

 

Malleck:  I think that’s pretty true, yes. Yes, we came in as information systems 

designers.  

 

Misa:  And that would be a programmer trainee from the start. 

 

Malleck:  Yes. 

 

Misa:  So not as a technical editor or working in the physics lab, or solving math 

problems, but really as a programmer to begin with. Do you remember what that early 

training was like at all? Were there exercises to do to try to teach programming? 
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Malleck:  There were courses in different computing languages; there were courses that 

they called job control language, do you remember JCL? 

 

Misa:  Yes. 

 

Malleck:  So you had to learn that because this was the days of key punch cards; that’s 

how you got your program into the machine. I think there wasn’t much else; there was no 

quality courses or anything at the time. 

 

Misa:  Did they do anything with programming charts and flow charts? 

 

Malleck:  Yes, we did flow charting and those were usually part of the language courses. 

And that, of course, would’ve been easy for somebody with a math background, to that 

kind of flow charting, and the decision making, and selecting the different options that 

were available. 

 

Misa:  Do you remember what your initial responses were because when you applied for 

these jobs, were you thinking those would be computer jobs or were you looking just for 

something where you could exercise your interest and ability in math and physics? 

 

Malleck:  I think I was looking for a job where I could use my math background, and the 

type of thought processes that were required in math. And I think that’s what I got. 
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Misa:  Did you remember that programming, these kinds of early classes, being easy, 

exciting?  

 

Malleck:  I think it wasn’t exciting, it was easy. The languages were easy, you know, you 

just had to kind of learn the language; and it was engaging to be able to write the 

programs because you had a problem to solve and then you had to get it down in a 

foreign language [inaudible], that would get the machine to do exactly what you wanted 

it to do.  

 

Misa:  You ended up doing programs with very high levels of complexity. Do you 

remember any of the early programs that you did?  

 

Malleck:  I don’t really remember. That’s a long time ago. [Laughs.] 

 

Misa:  With this group of people, do you think that there were other math and physics 

majors? This would be the late 1960s, is that right? 

 

Malleck:  Yes. And these people, I think, all would’ve started either at Western [Electric] 

or Bell Labs, from the mid-1960s to the mid-1970s, in that group. Some of them actually 

started out east because this facility [Naperville], I don’t think opened until 1967. 

 

Misa:  Okay. And when you were first hired, was it the case that you were hired 

specifically into this Bell Labs unit, not Western Electric? 



 10 

 

Malleck:  It was Western Electric at Bell Laboratories. 

 

Misa:  Western Electric at Bell Labs, okay. 

 

Malleck:  Yes. In fact, I had probably been with the company maybe 12 years before I 

ever even saw [the Western Electric] Hawthorne factory.  

 

Misa:  Really? So manufacturing was sort of somewhere else.  

 

Malleck:  Of course we had manufacturing out here in Lisle, as well, but still, all of my 

time was spent either at Bell Laboratories or one of two software locations we had later 

on in the area.  

 

Misa:  When you started work, after you did the programming training, what were some 

of your early responsibilities? 

 

Malleck:  The output of the program was actually punch paper tape, which would drive a 

wiring machine. And that wire machine would wire these frames for ESS systems. 

 

Misa:  So it was manufacturing control that you were doing the software programming 

for? 
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Malleck:  Definitely. 

 

Misa:  When you were doing that did you have interactions with people who were doing 

the designing of the machines themselves? Did you see the machines or was it more of 

the case that you were given a software problem and expected to solve the software 

problem, [and] the manufacturing part was done somewhere else? 

 

Malleck:  The way they had us positioned, I mean, [we] generally shared an office with 

an engineer, who might be designing a machine, so you would work together as a team. 

He would be designing the hardware, and you would be designing a program that would 

enable it to be wired. 

 

Misa:  Could you give us a sense about how large a group of people you’d be working 

with? On a daily or weekly basis were you working with teams with two, three, four 

people?  

 

Malleck:  Initially, it was a small group of maybe four to six, I’d say. And there was 

somebody like Joe Wosk, was probably the senior engineer in the group at the time when 

I started. 

 

Misa:  And the people that were doing the programming, themselves, did they also seem 

to have similar backgrounds to your own, strong in math and physics, and then had been 

trained as programmers? 
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Malleck:  I’m not sure all of them had backgrounds in physics, but I know most of the 

people that were hired after me had math backgrounds. And then, you know, maybe the 

mid-1970s, you started getting people in with computer backgrounds. 

 

Misa:  Computer science as a field is [just] taking off. People didn’t come out with 

computer science degrees, in the 1960s. But in term of large numbers, this expansion in 

the 1970s, it’s quite notable.  

 

Malleck:  I know in the mid-1970s, when I had a department of software developers, I 

was hiring kinds straight out of school; so I was hiring like 30 a year for my department, 

just trying to staff up.  

 

Misa:  Maybe it’d be helpful, just to get a sense of the chronology of your career, could 

you give us an overview, Joyce? Because I think you just started out with more detailed 

technical work in programming, and then you ended up having significant managerial 

responsibilities, too; so if we could get a sense of that chronology. 

 

Malleck:  I started out in information system designer, training programmer, if you want. 

And then after a year or so, I was promoted to information system staff member. And 

then you’re pretty much working on your own. I did program development and design for 

about seven years and then I got a promotion to a department chief. I think my first 

department was over a data center, where I — I’m trying to think — I worked, I know, in 
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a data center for a while and that was taking care of the operating system for the data 

center. It would be pulling cables and everything; we did all kinds of things. 

 

Misa:  So the data center would be involved with keeping a set of computers operating? 

 

Malleck:  Yes. And the printers, and key punches, and everything in the operating 

system. My work was primarily in the operating systems. And then I became a 

department chief; the first department was for software production. So we ran programs 

that would generate software for ESS machines but the customer side, the databases. So I 

did a lot of work in the database area. The term we used at the time was the ODAs, the 

Office Data Assemblers; so that if you were in one central office all the customer base 

information would be structured in a database for that office and each office had its own 

database. And when the operating system for the central office changed, the database had 

to be upgraded as well. Each of the ESSes — there was one, two, three, four, five — had 

a database as well as the operating system. 

 

Misa:  It’s fair to describe the ESS as a large computer, isn’t it? 

 

Malleck:  Yes it is, absolutely. 

 

Misa:  So it has the same kind of general functions in terms of switching, but it’s 

essentially being run by a stored program. 
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Malleck:  Yes. 

 

Misa:  Can you just describe that in a little bit more detail to help my own understanding? 

I’ve read about this but it’s connected so closely with computers that I’d like to 

understand it better. 

 

Malleck:  All it is is a computer with proprietary operating system and it’s always a dual 

operating system because of the reliability requirements. Because in those days, AT&T 

was a monopoly and so we had reliability requirements that certainly the cellular people 

never had to live with, initially. So in all, say, number one ESS machines, the program 

was pretty much the same but the database that went with each central office was 

different because all of the features that you’d offer a customer would be the same 

whether you were in Milwaukee or Chicago, but the set of customers in Milwaukee was 

different from the set of customers in Chicago. So there are two parts to every essential 

office. One is the operating system and the other is the database. 

 

Misa:  Just help me understand; the database, we’re really talking about the numbers that 

connect individual subscribers, is that right? 

 

Malleck:  Your terminal point with your name and number, your feature set. 

 

Misa:  So the database entry would be, say, my subscriber record . . . 
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Malleck:  Correct. 

 

Misa:  . . . into the system itself. 

 

Malleck:  And then the database would also have information as to where the office 

trunked to; so what other offices connect; how did it get to the toll network to make long 

distance calls; things like that.  

 

Misa:  Those are all switching operations. 

 

Malleck:  Yes. 

 

Misa:  I’ve heard a mechanical engineers at M.I.T. say that nobody really understands 

how the phone system works. Everybody has a glimpse into the parts of it that they’ve 

worked with. So your role was, in essence, looking at the databases and the database 

management systems, and trying to figure out ways of making those work. 

 

Malleck:  Initially that was the case. Later on, I was no longer programming but when I 

was in management, I worked in areas like what we called the TSPS OSPS systems, 

which were the operating — when you interacted with an operator on a personal basis, 

how did those calls function and work? And then another area I worked in was the ACD 

area, which is the Automatic Call Distribution; you know, all those automatic calls that 

drive everybody crazy now? [Laughs.] 
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Misa:  Because those two are part of this overall switching system. 

 

Malleck:  They’re all part of the switching system, they’re just specialized areas, little 

niches. 

 

Misa:  You said that you were department chief for the data center and then for software 

production.  

 

Malleck:  For software production, and then I had several software development 

departments; and then I started a software quality department, which was something we 

had never had before. And when I was programming still, I would be teaching courses to 

other people on the campus, just because it was stuff that I had learned and people were 

making a lot of mistakes; just to help the general flow of getting the programs done more 

quickly and more correctly. 

 

Misa:  What kind of topics would you offer courses on? 

 

Malleck:  Job controlling; people couldn’t get the job control language going. That was 

one I remembered most because we’d get all these jobs done and out in the data center 

because they hadn’t specified the job control language properly. 

 

Misa:  What kinds of mistakes would people make? 
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Malleck:  They wouldn’t put a time limit on it so they would get into an infinite loop that 

would never go away, and then they would not specify the printer correctly, because you 

had to say everything. Nothing was done automatically; there were no good defaults; and 

if you had special characters you had to ask for a special print train and there was a way 

to do that. Really goofy stuff.  

 

Misa:  This is exactly the kind of detailed things that not everybody would be able to 

keep inside their mind. 

 

Malleck:  Pay attention to, yes. 

 

Misa:  The departments that you were leading, how many people would be reporting to 

you? That changed over time [pause] 

 

Malleck:  It changed over time. I think probably, say, 15 to 30, most times while I was 

department chief. And then I became an assistant manager in the product management 

group, so that’s when I switched — that was after the MBA — so I actually switched 

over to the business side of the house.  

 

Misa:  Was that before you started this quality group? 

 

Malleck:  Oh no. It was after the quality group. 
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Misa:  After the quality group. So this change over; when was your MBA then? Just to 

have a sense of chronology. 

 

Malleck:  MBA was 1980. 

 

Misa:  1980, okay. You’re doing this quality work then, in the 1980s? 

 

Malleck:  No, I was doing the quality work in the 1970s. 

 

Misa:  Oh, in the 1970s; so that was before you had completed your MBA, and then went 

to the management side. 

 

Malleck:  Right. 

 

Misa:  How did you get interested in quality, a particular concept that came late to 

American industry? 

 

Malleck:  Yes, it did. Let’s see if I can get this right — I think it was when I had the 

software production group. We were doing what we called retrofits, which was moving 

essential office from one generic to the next, and upgrading the database; and there was 

an office in New York called Broadway 24, which contained most of the international 

links. And this weekend [after] I did the upgrade, they lost the rest of the world.  
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Misa:  Oh my gosh! 

 

Malleck:  Yes. [Laughter.]  

 

Misa:  So, no contact. 

 

Malleck:  So they had to go back to the previous generic; this was a 4ESS machine; and it 

was pretty traumatic. We could imagine. I mean, they did them in the middle of the night, 

but still, the middle of the night in New York is not the middle of the night in Germany. 

 

Misa:  Right. 

 

Malleck:  So it became obvious that the way that we were doing our software 

development just wasn’t working. And in fact, right after that, I got moved to the 

development organization to fix the problem. What was happening in those days was the 

engineers were defining how to fix the new generic database, but they weren’t writing it 

down. There were no specifications, it was word of mouth, which made it very difficult 

for the programmers who were trying to implement this to really catch it because if you 

don’t specify exactly what it is that needs to be done, there’s a lot left to interpretation 

and you get a lot of problems. So we very quickly moved into nobody codes anything 

unless it’s written on a piece of paper, and I didn’t care if it was even a little yellow 

sticky, but it had to be written down. Eventually, we got into much more formal 
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specifications and developed a process where there were formal written specifications, 

there were code reviews, there were tests, and got to a very formal process and got that 

particular project under control. 

 

Misa:  The specifications would involve you interacting quite extensively with the 

engineering people, I think. 

 

Malleck:  Yes. The engineer writing down the specifications of what exactly the 

requirements were, so that there wasn’t anything left to interpretation, and the 

programmers would have reviews with the engineers on the specifications before they 

would start the coding. 

 

Misa:  Prior to this emphasis on quality, the engineer who would be thinking about this 

would surely have ideas about what functions the software needed to have but it would 

only be orally, you’re saying? 

 

Malleck:  It would be orally, off the top of their heads.  

 

Misa:  This is what I would like, or something like that. 

 

Malleck:  [Laughing] Exactly. And it was things that they would think of, and if they 

hadn’t thought about it enough they didn’t get all aspects and so there were holes. And 
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nobody had anything to go back to, to say Jeez, is this really what you meant? So there 

were lots of problems.  

 

Misa:  So one level of this is, in essence, trying to specify the job in very tight and precise 

formal language, you’re saying; then there’s another part about controlling the actual 

program writing, and the idea is to have both of them linked together.  

 

Malleck:  And then testing them, besides.  

 

Misa:  The testing, too. So did you work on each of those three levels? 

 

Malleck:  I never had an engineer department report to me. I had programmers report to 

me, I had system test groups report to me; and then after we fixed this process, when I 

started this software quality group; just to be able to move that same kind of process to 

other developments. 

 

Misa:  I think something that was widely discussed was a NATO meeting in 1968 on the 

“software crisis.” Similar problems were happening not only in American industry but 

world wide; systems were getting very large, military and industrial systems. Did you 

have any interactions with people doing software engineering? 

 

Malleck:  Oh yes. And that’s pretty much what we called this process, would be software 

engineering, because you’d get in close to engineering the process itself. 
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Misa:  Were there concepts you found helpful that people were talking about from other 

companies or organizations? 

 

Malleck:  Well, at that time, we did; I know we entertained; I entertained a group of 

Japanese who had come over and we discussed what kind of quality measures they were 

taking; and we’d discuss what kind of quality measures we had. We also worked with 

[Joseph] Juran, with one of his early things here. This is the early courses that they used 

to offer, do you remember these things? 

 

Misa:  Oh. Upper management and quality. 

 

Malleck:  Upper management and quality. Yes. There was a lot of that going on and I 

think they would probably all fit in the area of software engineering. And then we started 

getting kids out of school who had degrees in software engineering.  

 

Misa:  Part of that would also be taking some idea that you might hear of from Juran or 

from a Japanese colleague; but then also trying to figure out how to realize that with the 

problems that you were facing. Do you remember whether those external ideas or sources 

of concepts were useful to you, or were you mostly solving problems and maybe having 

some expertise come from outside? 
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Malleck:  I think these were problems that we were solving and the way, I think, most of 

that filtered into the organization was with the new hires who came in knowing some of 

the software engineering concepts. When I was a development chief in the development 

organization, some of the people that I hired came in with very strong backgrounds in 

computer science at that point. They might’ve had a computer science degree from 

[University of Illinois at] Champaign-Urbana or somewhere. That one year I remember I 

hired 30 young people straight out of school, all top of their class; this is the only way 

we’re going to get out of the problem. 

 

Misa:  The operating system for the IBM 360 system is a famous instance about how 

difficult it is to manage programmers, especially to manage large numbers of 

programmers. Did you experience any challenges with trying to get groups of 

programmers to work together? 

 

Malleck:  No. I didn’t. I enjoyed working with them; and I think for the most part they 

liked working with me. I’m kind of a laid back person and we had the kind of atmosphere 

in the organization where people’s monitors were filled with stickies; you know, the old 

football helmet; you know, with all the stickers on a football helmet? Well, we had 

monitors full of little stickies for great things people had done. And it was that kind of 

atmosphere. 

 

Misa:  So these weren’t necessarily memos but kind of awards or something? 
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Malleck:  They were awards, recognition. 

 

Misa:  Recognition. 

 

Malleck:  Yes, you got a sticky. And it was the kind of group where somebody would 

come in and say, you know, this person did this, I think they deserve a sticky. So they 

would kind of congratulate each other; so we’d go off and give them a sticky. [Laughs.] 

 

Misa:  I’m just interested a little bit in the fine details. Did you have meetings that were 

quite frequent? Or how did you get people working on aspects of a very complex 

problem, to be working in an integrated fashion? 

 

Malleck:  After we lost the rest of the world — this is always my famous example — and 

I had all these new hires straight out of school. 

 

Misa:  This was this New York switching disaster. 

 

Malleck:  Yes. And what we did every day for a month, at three o’clock we would meet 

in a big conference room. What do you need to get your job done tomorrow? And 

everybody; so they could work tomorrow; and we did that for at least a month. It took us 

maybe two, three years to get that problem totally under control but it kept getting better. 

You know, it was a set of continuous improvements in the program so that the customer 

would see far fewer problems than they had seen initially. I don’t remember the numbers 
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anymore, but let me take a look and see if I can put my hand on it — this was a paper that 

we did. Let’s see; here it is. A young woman who had worked for me and I wrote a paper 

about the process measurements for the Number Four. 

 

Misa:  This is ESS Number Four? 

 

Malleck:  Yes.  

 

Malleck:  We were seeing; well, we talked about the number of problems that would be 

in any software development and they were the problems that you found in system tasks 

so that they never affected the customer because they were fixed before the product went 

out. And then there were the problems that the customer found. The goal was, of course, 

to find the problems; first of all, not to generate the problems, but secondly, if you did — 

and you were going to generate some problems — to find them and system test them, not 

let the customer find them.  So what we found eventually through our process 

improvements was the customer had been finding the majority of problems initially and 

we got it down to where the customer was hardly finding any problems at all. So that you 

could demonstrate, if you want, the success of the process by the fact that not only were 

fewer problems being generated, those that were being generated were being found 

internally and they had very little impact on the customer.  

 

Misa:  Which is one of the watch words of quality; what does it mean? It’s defining 

success, in part, by having customers that have a high quality product. Do you remember 
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how you structured testing to be able to better find problems before the software went to 

the customer? 

 

Malleck:  What we did was, once we had this process, and engineering review between 

the engineers and the software programmers. We also had the system testers that are 

designing the system test based on the requirements of the engineers, which had never 

been done before. It was kind of like okay, we’ll try this out. It was just unbelievable, the 

way we developed software. [Laughs.] I think of all those programs that I wrote where 

you left two digits for the year. 

 

Misa:  Classic Y2K problem.  

 

Malleck:  Fortunately, most of those machines weren’t being used anymore. Let’s see, 

what else went on then? 

 

Misa:  To just paraphrase, there was a connection between the specification that the 

engineer would formalize, then also a more structured process of writing code, then a 

process of testing the code . . . 

 

Malleck:  To those specifications. 

 

Misa:  . . . to those specifications. So you’d be testing specific things rather than just 

testing to see more generally if it worked, or if it would not have bugs in it. 
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Malleck:  We had one other. I was in management at the time, product management in 

fact; and my product was the 5ESS machine, which was a local machine, a PBX, and a 

total machine so it could do the whole gamut. I’m not sure if it was the OSPS portion of it 

or just the 5ESS itself; I don’t remember specifically which part of it it was. But we were 

getting all kinds of customer complaints because they were getting all of these messages 

from the machine that said oh, your lines are bad, your lines are bad. They just couldn’t 

understand why they would get all these problems because before this, you know, 

everything was fine because when you put in a new switching machine you didn’t change 

out the lines. And it turned out that the software in the 5ESS machine was so sensitive 

that is would detect a line that was about to fail or just slightly failing so that these were 

real error messages and not annoyances to the customer but problems in his network, 

which were about to affect his final customer. But until we finally understood — and it 

took the engineers a couple of weeks digging through it to figure out what was really 

going on — to know that this was really a good thing because they could take these and 

work through; and they knew which lines were about to go bad. 

 

Misa:  So it’s greater sensitivity that the software was essentially picking up and almost 

doing advanced diagnostic or something. 

 

Malleck:  That’s a good way to phrase it. 
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Misa:  I’m just trying to think that piece of software is interfacing with a physical system 

of really staggering complexity, right? 

 

Malleck:  Yes. 

 

Misa:  How did you conceptualize that? Was it simply the case that because of these sets 

of specifications that you could focus in on a part of it?  

 

Malleck:  We had lines, trunks, optical trunks, and that’s it; that’s all that really comes in. 

You have to just look at it as those are the feeders, if you want, that come into the office 

and then everything else was the box inside. So you could kind of disregard that because 

it was going to be one of these three things out there, although there might’ve been some 

other that I didn’t know about. But that’s what we kind of thought about all the time; just 

the lines, the trunks, and [pause] 

 

Misa:  So that was a way of designing a system that was in fact massively complex but 

being yet manageable, I think that’s the part that I still find quite challenging. 

 

Malleck:  And then all central offices weren’t the same because some were just end 

offices, and some could take toll calls, so you could go long distance; some you could 

only go regional long distance; just kind of like in the city area you have different kinds 

of machines. 
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Misa:  You said you did your MBA in 1980, so is it the case that roughly half of your 

career was done more on the technical side and something like half or so on the 

managerial side? Was there a big difference when you moved to the management side? 

 

Malleck:  I moved to the management side on the technical area, but that was when I 

moved out of the technology and into the business side; it was probably in 1982 or 

something like that. So, I guess from 1969 to 1982 I was really a technologist, if you 

want, even if I might’ve been a manager of technology. And then I went into the business 

side of it from 1982 to end of 1989. And then I went to Motorola for 10 years, where 

again I was on the business side. I started out as a product manager there and then I had 

some health issues so I kind of designed a job for myself and I became the consulting 

liaison for the cellular infrastructure group and the consultants in the world. At the time, 

Motorola had a very poor image among the industry consultants because they would 

never talk to them. [Laughs.] So I was the person they could talk to who had answers. I 

would run industry forums for them to get our executives to talk to these people and give 

them the message so that they would understand what it was we were trying to do, and 

give them a chance to ask questions. I would run one in the Chicago area, usually, and 

one in London. We had very good turnouts at all of those, you know, people were very 

interested in coming. It got off to a good start because with the first one I set up, Bob 

Galvin [Motorola senior executive] agreed to come speak and have dinner with them. 

Yeah! So that set the right tone since he was participating there wasn’t an executive that 

was going to tell me no. [Laughs.] 
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Misa:  With Bob Galvin it was a good bet that you’ll have a full dinner table at that one. 

 

Malleck:  We would get over a hundred people at these so it was a fun job, something I 

could do. 

 

Misa:  And for your 10 years at Motorola, that was one of your principal areas of 

activity? The consultants? 

 

Malleck:  Yes it was. Probably I would say for the last six or seven, yes. 

 

Misa:  And you mentioned that that was a job that you more or less created for yourself. 

So it was a problem that you spotted in a way. 

 

Malleck:  It was a problem that we spotted and I had some health issues so I needed to 

work part time sometimes, so that helped because I could do that from home. All you 

needed was the computer and I could hook into the corporate computer system from 

home so it didn’t matter. 

 

Misa:  Both of those experiences, Western Electric as well as Motorola are pretty large 

companies, large corporations. 

 

Malleck:  Yes. An impression I had when I moved from what was called the AT&T 

family to Motorola was Motorola was about 10 years behind in terms of relations 
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between men and women in the technology areas. It just, you know, felt like you were 

stepping back 10 years in what happened.  

 

Misa:  AT&T had been down the path a bit farther . . . 

 

Malleck:  Yes. 

 

Misa:  . . . and then Motorola was something like 10 years back. 

 

Malleck:  Yes. 

 

Misa:  Can you talk at all; thinking about your experience in working principally in a 

man’s world for a number of years, how that worked out when you were hired into 

AT&T. Do you recall how many women and how many men were involved in that early 

programming trainings group? 

 

Malleck:  There really wasn’t a group, you just did individual. I would sign up for these 

courses and go out and take them with whoever showed up at the corporate education 

center. The department I was in when I started, I think the only other woman in the 

department was the secretary. And then in the next year they hired another woman 

programmer. There might’ve been — and I don’t have good numbers, this is just general 

feeling — 15 or 30 women in the whole facility. 
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Misa:  So you said about two women programmers, out of a group of around how large a 

number of programmers? 

 

Malleck:  In that group there were probably 16 of us or something. 

 

Misa:  Sixteen. Pretty small. 

 

Malleck:  Yes. I don’t have good numbers for the whole facility, but there had to be 

several hundred programmers, because I’m sure there were several thousand employees, 

initially at that location. 

 

Misa:  Can I just give you another quote from Madge Griswold, it’s from the same 

organization, Bell Labs. It’s her experience a little bit earlier, I think, than yours. She said 

at one time, that they treated males and females, men and women, plainly differently. 

They treated people with degrees differently and so it was quite a while before women 

rose in any kind of managerial rank and then she says here, the first person who did was a 

woman who most closely resembled all the possible most obnoxious macho 

characteristics you could possibly imagine. Kind of a funny idea that somehow women 

had to conform to how an obnoxious man would be. Did you have any experiences like 

that? 

 

Malleck:  I think that at that time, my experience was more that they didn’t take women 

really seriously in a lot of cases. I had people tell me that well, he’s married and he’s got 
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a family to support so of course he’s going to get the raise. It didn’t matter really what 

you were doing, it seemed, it was more there was still a lot of that we’re going to take 

care of, you know, things the way they ought to be. You know when Joe Wosk and I 

went on our first business trip, they had to get all kinds of permissions because it was a 

man and a woman; they had never gone off on a business trip together. 

 

Misa:  Oh really. 

 

Malleck:  Yes. And he would give me a hard time; he says, Goldie wants to meet you. I 

said Joe, I’m not going to meet your wife. [Laughs.] He said we’re going off and that’s it; 

it’s a business trip. But, you know, it wasn’t just the going off, you had to get permission 

from this person and this person. 

 

Misa:  Female was something unusual. Do you remember the details of the trip, where 

were you going? 

 

Malleck:  We went some place in New Jersey; Joe may remember where. But we went to 

some kind of meeting; I don’t remember what it was about. 

 

Misa:  And you had responsibilities that you needed to be there for. 

 

Malleck:  And Joe was the engineer, I was the software person. 

 



 34 

Misa:  So it would be pretty natural that you would go together. 

 

Malleck:  Exactly. 

 

Misa:  Do you remember what year that was? 

 

Malleck:  I’ll bet it was probably 1970. 

 

Misa:  1970 or so. 

 

Malleck:  Yes, certainly no later than 1971.  

 

Misa:  Do you remember specific talk, into the 1970s, about men getting raises or 

promotions into managerial responsibilities because of these gender-based 

considerations? 

 

Malleck:  I just think they never considered promoting women until it became a 

government mandate or, you know, it was starting to become a government mandate. I 

remember after I got my first promotion I asked my boss why I got the promotion, my 

new boss. I said did it have something to do with the fact that I’m a woman and he said 

part of it, yes. Because at that point in time there was a need for large companies to 

promote women. 
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Misa:  And what promotion was that? 

 

Malleck:  That was the first department chief promotion. 

 

Misa:  Into department chief. 

 

Malleck:  Yes. 

 

Misa:  So it was a promotion that had something to do with, clearly, your competence, 

your ability to do the job, but the timing may have had to do with AT&T’s concerns. 

 

Malleck:  It might’ve happened a lot later if it had not been for the outside pressures, yes. 

And I can remember, now; there’s a very large campus here with the laboratories and the 

network software center, when the switching software center was there. And the 

technology ladder went designer, staff associate designer, designer staff member, and 

then senior staff member. I don’t remember a woman ever making senior staff member. I 

think most of us we would go the managerial rank because the other was just probably 

not going to happen. 

 

Misa:  There were these. . . 

 

Malleck:  Parallel paths. 
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Misa:  . . . technical rank, and then a managerial rank. 

 

Malleck:  Yes. 

 

Misa:  So the women who decided that this was really their career, this was the work they 

wanted to do [pause] 

 

Malleck:  They stayed a staff member forever. 

 

Misa:  They stayed either a standard staff member, or they went into the managerial 

ranks. 

 

Malleck:  Yes. 

 

Misa:  So the managerial ranks, do you think, were more open then? 

 

Malleck:  Yes, because I think there was a lot more opportunity for a woman to move 

into management, and then to get to senior staff member, it had to be signed off by very 

high level executives. At least my impression of the higher level executives at that time 

was, you know, they really weren’t pushing women in that area. There still was the 

mindset that I’m not sure they can do this job. At least that’s the way it came across. 
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Misa:  You felt that for all these troubles and inconsistencies, and the barriers that women 

faced, that nonetheless, AT&T was, you said, something like 10 years ahead of Motorola. 

So did you feel frustrated about going back or it must have been sort of a jarring 

experience or very hard to sort of reset, in some ways? 

 

Malleck:  I retired from Western [Electric] at the end of 1989. They had one of these 

offers. I had had cancer the year before so I had some very serious medical problems at 

the time. So they had this offer where they added five years to your age, five years to 

your service, paid up medical benefits for life — supposedly — and for the first five 

years you got an extra 15 percent on your paycheck. I had just hit the right age and the 

right number of years of service, and I thought, I’m going! This is it. This is too good to 

pass up. And I applied to three places and I had three job offers, and I took the one at 

Motorola and just started working again immediately. So it just seemed like the right kind 

of business decision for my life at the time. It wasn’t that I wasn’t happy with the job or 

anything, it was just [pause] 

 

Misa:  It was one of those inducements. 

 

Malleck:  It was probably an insurance policy for myself, you know. And I worked in the 

cellular infrastructure group at Motorola, which was up in Arlington Heights. I think 

there were two women in the department that I joined. Their departments weren’t the 

same as AT&T departments. It just had a very different kind of culture. I found the 

culture at the AT&T [family] much more open than I did at Motorola. It seemed to be a 



 38 

more inbred type of company. They did, at that point, start hiring a lot of people from 

other companies but it was much more difficult — and I don’t know if it was because I 

was the new kid on the block — but it seemed like it was just much more difficult to get 

people to agree to things than it had been at AT&T. 

 

Misa:  It sounds like that was something that AT&T had gone farther along so that if a 

women said something or a man said something that that would be treated in a more 

equal fashion. 

 

Malleck:  I think that’s true. 

 

Misa:  Thinking back to AT&T, were there networks or informal groups of women who 

worked there? 

 

Malleck:  There were. I think it was right after I became a department chief there was this 

group started called WOW, Women of Western. [Laughs.] 

 

Misa:  Good name. 

 

Malleck:  We actually used to meet here as a bunch of department chiefs, so it was later; 

it was a bunch of women department chiefs from both Bell Labs and Western Electric 

who would meet. 
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Misa:  Oh really? 

 

Malleck:  Yes. And just, you know, once a month or something get together after work 

and just talk about how things were going and everything. There were other informal 

groups at Bell Labs that did similar kinds of things. 

 

Misa:  Do you remember any of the names of women in the group? 

 

Malleck:  Well [pause], Becky Mura, who is now Becky Davis; and Lynn Weaver; I 

don’t remember; but certainly some of these groups would be this list of names that I 

would give you. Let’s see; Beth Eddy. 

 

Misa:  It’s an interesting phenomenon today to have this group of women, but at the time, 

do you remember how people thought about that group? If you were meeting that’s not 

on company time or in company space . . . 

 

Malleck:  Right. It was kind of like self-preservation. 

 

Misa:  . . . it’s a little bit like the company wasn’t supposed to know? 

 

Malleck:  No, the company knew we existed but it was; and there were active women’s 

groups that were sponsored by the company but this was kind of before that.  
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Misa:  These would be women in managerial responsibilities, the department chiefs you 

said. 

 

Malleck:  Right. 

 

Misa:  So they could provide, I’m sure, a number of tips and assistance and practical 

support. 

 

Malleck:  Right. And it had to include some of the Bell Laboratories people because 

otherwise there wouldn’t have been that many women. I mean, the numbers of women 

department chiefs increased substantially out here in the software world during the time I 

was with Western, because I’d say a good portion of the people that I hired that summer 

that I told you that I hired 30 people straight out of school; I would bet maybe a third to a 

half of them became department chiefs, or better.  

 

Misa:  That was a period of great expansion so that if you got hired at a certain moment, 

your likelihood of becoming a department chief was quite large. Maybe later on, not quite 

so large.  

 

Malleck:  Yes. 

 

Misa:  This informal group of women, about how large was it, do you recall? 
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Malleck:  Well, we fit in here [living room] so it couldn’t have been too big. 

 

Misa:  Ten maybe? 

 

Malleck:  Ten or 12. 

 

Misa:  Do you remember who organized that or how it came together? 

 

Malleck:  No, I don’t; I really don’t. 

 

Misa:  Just happened. 

 

Malleck:  Just happened, yes; let’s get together, come on, I live close.  

 

Misa:  But you must have played some role if they’re meeting at your house. 

 

Malleck:  Yes. That’s just so long ago; things I haven’t thought about in years. 

 

Misa:  Do you remember later on when you were on the business side, were there also 

informal ties between the other women managers? 

 

Malleck:  We didn’t separate the technology from the business side. All of those women 

got together. Didn’t matter what side of the business you were on. 
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Misa:  Oh, I see. This would’ve been something that you could’ve participated in across 

the board even if you were considered to be on either the technology or the business side. 

 

Malleck:  It didn’t matter which side you were on. 

 

Misa:  Were there any networks that you were aware of at Motorola? 

 

Malleck:  No, none that I knew of. 

 

Misa:  You played a slightly different role. 

 

Malleck:  Yes. 

 

Misa:  And it’s possible that they existed at Motorola but you weren’t aware of them. 

 

Malleck:  No I wasn’t. And there weren’t as many women at Motorola as there were at 

AT&T. And it may be that at Motorola, most of their facilities were combined with 

manufacturing facilities, so, you know, it seemed to me that a lot of it was a lot more old 

school. But there was a great difference in the people that were at AT&T between the 

people that were located at Bell Laboratories locations and the people that might’ve been 

located at Lisle, or Hawthorne; at least in my experience.  
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Misa:  How would you characterize those differences? 

 

Malleck:  I think there was more general acceptance of women at the Bell Laboratories 

location than there was at the factory locations. I think it was just the way that, if you 

want, the blue collar world regarded women versus people, both men and women, who 

had had college educations. At least that’s what it seemed like. Of course I was never at 

Lisle or Hawthorne, so that might be unfair.  

 

Misa:  But that’s your impression, at least. 

 

Malleck:  Yes. 

 

Misa:  You have a number of documents here; any of these things you want to talk about, 

because it looks like it’s quite a fascinating group of things here. 

 

Malleck:  This was a group that we started when I was in the product management side of 

AT&T, and we had a 5ESS switch, [that] was my product. What we did was set up a 

switch in the facility, in the building, so that customers could come and try it out. It was 

called the 5 Facility; the hand five at that time was very popular. [Laughs.] 

And they could see their features in action, they could use it, they could bring their 

people in to train them on it, and so that’s what this was for. Private networks like Merrill 

Lynch had a 5ESS switch; and it wasn’t just the telephone companies anymore but large 
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companies were using them as PBXes; Boeing, Duke University. So that was what this 

article was about. I did have; here’s a Hardhat Woman.  

 

Misa:  Okay. 

 

Malleck: This was some of my software developers here in one of the meetings.  

 

Misa:  Page 20, it says. 

 

Malleck:  Let’s see what page 20 is. So this is the kind of conference room we would 

meet in. 

 

Misa:  Oh great, at the head of the table. 

 

Malleck:  Right, these are all people that worked for me. 

 

Misa:  That’s a big group of people, Joyce; that looks like 25 maybe. 

 

Malleck:  Probably. This is a group of designers and engineers, here, and we were 

working through some problem. And if I go down, at least six of these people became 

department chiefs. 

 

Misa:  Wow. 
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Malleck:  Yes.  

 

Misa:  The period of expansion that you were mentioning. 

 

Malleck:  That’s right. 

 

Misa:  A group of people that did well for themselves within the company. That’d be a 

wonderful picture to have because we’re constantly trying to figure out ways of 

visualizing software and visualizing software development. If somebody’s making a 

physical product, you can show a factory but when you’re writing software, this is, in a 

way, part of the process, right? And it doesn’t have; doesn’t look like a lathe or a physical 

thing; but that’s just intellectual work. It’s nice to see that. 

 

Malleck:  And we played together; we had a lot of parties and stuff. And she was one of 

the project leaders, talking to some system testers. 

 

Misa:  It says “Lynn”? 

 

Malleck:  Carolyn; Lynn.  

 

Misa:  Can I just go back to the overall picture here; it looks like it’s a long wooden table, 

quite lengthy . . . 
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Malleck:  It is. 

 

Misa:  . . . and it seems like everybody has paper in front of them, but there’s also 

blackboards, or white boards, or presentation boards at your end. When you were going 

through a meeting and going through specifications, or doing your work, what kinds of 

interactions did you have? Now, everybody does PowerPoints or something. How did 

you structure your conversations and presentations? 

 

Malleck:  [Laughs.] They were mostly handouts, paper handouts, and there would be 

some diagramming on the board. And a lot of the work, most of the work, was not done 

in a group this size. It would be a group of two, three, five people. But at times you 

would have a big meeting like this. I don’t know if I could tell what this is for; this is 

probably just you know, they put us in a room with papers so they could do this article.  

 

Misa:  Just kind of a mock-up. 

 

Malleck:  But it does simulate what we did at times. You certainly can have this 

magazine, if you want it; if it’s of any use to you. 

 

Misa:  It would be nice. The other thing that we find oftentimes, with historical material, 

is the article itself is of some interest but now having the interview, the article takes on 
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additional interest because it’s a piece of information that helps flesh out the interview 

and, of course, vice versa, too. 

 

Malleck:  This is the first report that came out on that customer test facility that we 

opened up in our building. 

 

Misa:  This is, it says, the Five Report. F-I-V-E.  

 

Malleck:  Five, yes, that switch. And pictures of what it actually looked like; this is the 

switching system.  

 

Misa:  It says views of the customer user area, and then a test panel, and then it says, 

5ESS switch room itself. 

 

Malleck:  And had all of these frames. What else do I have here? This is the music group, 

which probably goes with that. I mean, any of this you can have or take with you. If you 

don’t want it; this is the network software center that got opened up across the street from 

the Bell Laboratories location, and Five Facility was actually in Building Five. It’s still 

there; I don’t know if it’s been sold yet or not, but they are selling it. Once Alcatel bought 

Lucent, all of this stuff was up for grabs.  

 

Misa:  That was the facility, it says, the NIW News is from August 1980; and the Five 

push was a little bit later on, it was 1988, I think. 
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Malleck:  Probably. 

 

Misa:  Was this March 1, 1988; special grand opening edition of the Five Facility? 

 

Malleck:  So this is just before the building was built, the facility was built much later on. 

So is there anything else here? You have various aspects of the factory work. This is my 

office facility in the factory; none of this is too exciting. 

 

Misa:  Can you just briefly describe, just going around, what this is? 

 

Malleck:  This is not my area because this is the factory stuff, but this guy is doing his 

production reports and what’s going to be built that coming week, and getting the factory 

set up.  

 

Misa:  And just to index that, that’s the NIW News, August 1980, page 6. 

 

Malleck:  Then we’ve got somebody here who’s pulling stuff from the stockroom for the 

manufacturer, so they have all of the right parts. We had another manufacturing facility 

down at Oklahoma City, which was very automated. And when I went down there to visit 

the factory, as the product manager I had to be familiar with what they were doing; they 

no longer did things like this. They had little robots running around the factory, you 

know, and somebody’d yell, I need parts! [Laughs.] As we were walking by, a little robot 
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would come along and deliver this tray of parts. We certainly have come a long way from 

that.  

 

Misa:  At this stage, somebody’s physically pulling parts from a rack. 

 

Malleck:  Here we have staging. They had different piles of parts that would be used in 

the manufacture, at different stages, so then they would just pull the whole box because 

he had filled his box and put it in use for somebody as they were going along on the 

manufacture. More parts; I’ll keep going around here. Oh, this is the fellow who is 

probably responsible for purchasing all these parts so it’s the purchasing aspect of the 

parts for the manufacture. 

 

Misa:  It says Chuck Nelson, PAE3 Trainer. 

 

Malleck:  Prepares a course on the geomanagement with focus upon purchasing 

management and techniques. So in the factory they also trained people to do all of this, 

and it was Chuck’s job to train them in the production area. And here is a person who’s 

sitting at some kind of computer, and she’s ordering components. So she would be part of 

the purchasing process. These are circuit banks here; now we’ve gone a long way from 

what used to be. [Laughs.] But she’s ordering, putting them in an order again so that then 

they could be moved into the frames later on. And this is the storeroom where we keep all 

of these parts until they’re called for on a manufacturing floor.  
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Misa:  Upper right on page seven. 

 

Malleck:  Now they used one of the AT&T cable ships in moving the Titanic; “raising the 

famous ocean liner Titanic.” So that was kind of an interesting article, at the time. This is 

just . . . 

 

Misa:  Back cover now. 

 

Malleck:  . . . the back cover’s just pictures of the construction of the network software 

center when they had just started it.  

 

Misa:  Earlier in life, I did [research on] skyscrapers and tall steel buildings. 

 

Malleck:  Did you really?! Oh wow. 

 

Misa:  Yes . . . looking at pictures like this, and trying to say something about the process 

of building.  

 

Malleck:  Again, this is the one on the number 4ESS RDA process measurements. I guess 

this is a bigger copy of it; because it’s bigger, you can see it.  

 

Misa:  This is part of your efforts in quality, software quality assurance we’re looking at. 
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Malleck:  This was 1982; it was presented at a Bell Laboratories Software Quality 

Seminar. So the whole system, if you want, meaning Bell System, was getting organized 

towards software quality at that time. The Bell Laboratory location was sponsoring 

quality symposiums, and they would invite people to give papers at those symposiums. 

And this was the paper that I had given at the time that Lynn and I wrote.  

 

Misa:  Is this your coauthor here? 

 

Malleck:  Yes. 

 

Misa:  Can you just say her name? 

 

Malleck:  Carolyn Weaver. 

 

Misa:  Carolyn Weaver. Okay. That’s C.G. Weaver. 

 

Malleck:  Yes. I don’t know what the “G” stands for, but it was her maiden name.  

 

Misa:  Is that the paper that was showing some of the . . . 

 

Malleck:  Yes, that awful one that you couldn’t read. 

 

Misa:  . . . statistics about where problems were being found in-house or by the customer. 
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Malleck:  Yes. That’s where we had possible trouble reports across generics and these 

were the true software reports, because sometimes they weren’t really trouble reports, it 

was just a mistake that the customer misunderstood what it was supposed to be doing or it 

was reported as a problem, and may or may not have been a problem. But out of these, 

the ones that truly were problems is this next curve. And then the final curve down at the 

bottom here were the problems that were found by the customer, the external trouble 

reports. 

 

Misa:  That’s the STR, Software Trouble Reports.  

 

Malleck:  Right. And then what happened between 1979 and 1982, we actually worked 

on the problems before that, but this is when we started getting rigorous about collecting 

data and trying to analyze the process, and find out what it took. This is really only over a 

two generic period; and generics are the releases of the operating system.  

 

Misa:  They were termed “generic” because then all of the switching systems then used 

that version of the operating system? 

 

Malleck:  If they’re that type of central office, like 1A is different from a 2B, is different 

from a 5, but all fives were used. Okay? But when we had a retrofit buildup, meaning 

we’re getting a lot of offices converting to the new generic, you would see a bump in 

trouble reports. You can see a large portion from here were found by the customer.  
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Misa:  It bumps up from it looks like August of 1980 or something there. 

 

Malleck:  But if you look at what happened to the customer at the next retrofit buildup, it 

continued to go down and that was because of improvements in the test process and it just 

tapered down to where the customer was seeing very few. 

 

Misa:  The time is across the x-axis, and the y-axis is a numbering system from one to 

nine.  

 

Malleck:  Influx of errors; possible SCRs per day. Per day. 

 

Misa:  Ah, per day. So that would be nine errors per day, eight errors per day, seven, on 

down. So that’s a raw number, it’s not a proportion but it’s a raw number.  

 

Malleck:  So the customer in 1982 was only seeing about a half a day; so he was seeing 

one every other day or so; some customer. And this, at the time, we hadn’t seen this thing 

done anyplace else at the time. And after the symposium, we were invited to rewrite this, 

if you want, for the Bell System Technical Journal, except that we couldn’t do it because 

our director thought the information was too important to put it out there where 

everybody could pick up a Bell System Technical Journal so at that time [pause] 

 

Misa:  It’s open literature, essentially. 
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Malleck:  Yes. At that time, it was considered proprietary. I’m sure it isn’t proprietary 

anymore. [Laughs.] 

 

Misa:  Right.  

 

Malleck:  I mean, because we’re 26 years later.  

 

Misa:  At that time, it was considered to be something that you didn’t want in the open 

literature. 

 

Malleck:  In fact, I still have his note here. It said, “In my opinion, this is darn good info 

and I’m not willing to give it away through a Bell System Technical Journal article. Can’t 

see a way to rewrite it and still make it meaningful for BSTJ. Damned if you do, damned 

if you don’t.”  

 

Misa:  Dear. 

 

Malleck:  [Laughing] So that was the response to the request to get it published in the 

Bell System Technical Journal. 

 

Misa:  Apart from this consideration, was publishing something like that in the Bell 

System Technical Journal something you would’ve been keen on doing? 
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Malleck:  Oh yes. 

 

Misa:  Because that would’ve been marvelous visibility, visible not only within the 

company but in the wider world, too. Many, many libraries have that, it’s an important 

journal. So it’s too bad, in a way, it was so proprietary. 

 

Malleck:  So I have my note. [Laughs.] 

 

Misa:  Okay, you’ve got your instance of constraints of working on proprietary research. 

When you’re looking at, you said, the customer, did you have a specific customer in 

mind? Or did you have aggregate data that you were trying to analyze? 

 

Malleck:  Well, we would get trouble reports from all customers; all owners of in this 

case number 4ESS machines. So the trouble reports would come in to us and they would 

either be fixed or thrown out if it wasn’t really a problem, or something had to be done 

with it. 

 

Misa:  But that graph; I’m just trying to understand; the graph indicates that it’s a single 

user but . . . 

 

Malleck:  No, it’s not. 
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Misa:  . . . is it an actual single user or more or less a composite of an average user? 

 

Malleck:  It’s a composite. And we also, in there — this is Figure 9 in this paper — this is 

internally versus externally located problems across generics. And each generic would 

have several releases and these would be point releases off the last, and then we would 

move to the next generic. 

 

Misa:  So it’s generic 1R, 2R, 3R, 4R, and then it would be 4R.1, 4R.2, is that the 

indication there? 

 

Malleck:  Yes. And you can see here in some; either we didn’t have data or there was no 

generic at this point. But it gives you the ratio in each case, of how many we were finding 

internally versus externally; and as the generics got better, you can see what happened to 

the external problem rate; practically went to zero.  

 

Misa:  Let me see if I understand this; so for the generic 4E7, for the first; and it’s reading 

this way; this is across time, going left to right. So for the first release of the generic 1R, 

it was 26 internal versus one external. 

 

Malleck:  Right. 
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Misa:  For 2R, second generation, 39 internal, one external; looks like for number three, 

25 internal, five external; and then the last one, 4R, 11 internal and zero external, that 

would be the measure of improvement. 

 

Malleck:  Yes. And when we were in the 4A5 generic, the 4R had 22 internal and 30 

external. 

 

Misa:  30 external, so that’s a signal that there were a lot of problems being discovered by 

your customers. 

 

Malleck:  Yes. I see I didn’t know but this asterisk means no product was available, 

meaning we were having such a hard time with it, we couldn’t even put out a product. 

 

Misa:  Really? 

 

Malleck:  Yes. They just stayed on this one until we were ready with this. 

 

Misa:  With each of these, you said that there were two different generations across those 

four years that you plotted? I think you said that there were two different generics on that 

graph. I thought that was about four years; 1979 through 1982. 

 

Malleck:  We started with 4E5 here and we wound up with 4E6, so this would’ve been 

the next generic at this point, 4E7. 
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Misa:  So that’s across from November of 1979 to it looks like early 1982. 

 

Malleck:  Yes. So that means I still wasn’t a department chief of a technology group, at 

this point. 

 

Misa:  And already [you were] very interested in the quality issues. 

 

Malleck:  We used the process improvements in the development organization so that 

from that I designed the [software] quality group. Then we created other kinds of metrics 

because it turned out it wasn’t sufficient to just count the number of problems found, but 

we decided it was important to determine the criticality of the problems, and we created a 

measure based on the criticality; whether it affected service, or it might affect service but 

not necessarily, didn’t affect service; and then we weighted the problems accordingly and 

came up with a different measure.  

 

Misa:  Not all problems should be just plus-one, plus-two. 

 

Malleck:  Exactly. This is what we had been doing up until that point; just concentrating 

on the problems and then we tried to figure out, you know, were these bad problems or 

not bad problems. And we decided to put some measures together on that. This is what 

happened, too, if you want the criticality; and we had established a standard of what 
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might be acceptable. So that’s kind of the way the paper went, but it was, you know, a lot 

of years of work with lots of people. 

 

Misa:  But it’s summarizing a lot of insight and a lot of effort in trying to distill and 

analyze it, and get some insight from this stream of error reports.  

 

Malleck:  Yes. Not only did we constantly change the development process but we also 

changed what we were measuring in it, and we used those changes in measurement to 

than again improve the development process. So it turned out to be that continuous 

improvement kind of process. And then it’s, if you want, the software development of the 

number 480A just quietly went off because when you don’t have problems, people don’t 

complain. [Laughs.] It gets to be a very quiet kind of place, which is the way it should be. 

 

Misa:  Yes. Do you remember getting recognition for doing this quality work? 

Obviously, the paper itself would be some measure of recognition.  

 

Malleck:  When I got asked to form this software quality group, I think that was a form of 

recognition. And it was something that hadn’t happened before. And so when I moved it 

from a development organization to a quality organization, and the Western Electric 

Quality Organization certainly had a name in its own right, from some of the early 

factory studies. But they had never before had a software quality group, so I got to start 

that, which was very interesting. It did meet with a little resistance from some groups, 
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you know, people don’t want to change; but I think in the long run it turned out to be a 

very good thing. 

 

Misa:  What kinds of ways did people resist, do you think? 

 

Malleck:  Well, I think it was the whole problem of having to be very formal in a set of 

requirements and in your system test requirements; and the fact that everything had to be 

documented, which takes a bit of work. People weren’t used to doing it so some of the 

organizations just didn’t want to do it. 

 

Misa:  It’s so-called extra work. Unless somebody sees a result for it, why should I do so-

called extra work? 

 

Malleck:  Yes. I’m piling things on your pile.  

 

Misa:  Okay, great.  

 

Malleck:  You want that? This is the same thing; this is; think this might be a different 

paper that Lynn and I wrote on the system test process. Oh yes, the system test function 

was originated in July of 1978, for this particular organization and group that we were in. 

And before that, there was no system test it was just the developers and the engineers. 

Staffing of 11 software engineers, 24 developers, and 12 system testers.  
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Misa:  So this is part of the process that connected the specifications with the testing. 

 

Malleck:  Yes. So we had the ODA software for the 4ESS, it was, I had about 25 

different development areas within the larger package; and it says it included more than 

2,000 programs. They were coded in Basic assembler, or PL/1, and then several in-house 

languages would’ve been DMS or stuff in C. Okay, the components in the system range 

from recently designed Norton structure systems, it’s a 10-year-old Opco driven and 

compiler driven design. So we had everything in there. You know, you just try to make 

some; and this is what the staff was, 11 software engineers, 24 developers, and 12 system 

testers. Twenty different issues were released per year, with about 200-300 changes per 

release. So I think this probably would be a good historical paper for the system test 

process.  

 

Misa:  Great. That’s document number one. 

 

Malleck:  This is called the Evolution of System Test Processing in March of 1982. 

 

Misa:  This is it, precisely. 

 

Malleck:  We had a location in Columbus, Ohio, and they sponsored a test engineering 

symposium in 1983. This is the table of contents from it, from that location. You get 

some idea of the subjects, and I gave again, the famous Number 4ESS ODA Process 

Improvements Process. You could have that if you like.  
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Misa:  Great. It says it’s sponsored by Columbus QAECC. 

 

Malleck:  Quality Assurance Engineering, I don’t know what this is. 

 

Misa:  ECC. 

 

Malleck:  If I think of it I’ll e-mail you. 

 

Misa:  Okay, great.  

 

Malleck:  Here’s another quality symposium, the Bell System one. I think this was that 

that paper was in that Lynn and I did. Yes, under measurements and evaluation. So it’s 

got all kinds of other sections for just software quality, that’s all. And testing, 

architecture, problems, and it’s got the authors and the dates. Some of the history of 

software quality.  

 

Misa:  This is June 22 and 23, at home Bell.  

 

Malleck:  Yes. Here is the 5ESS, for which the operating services got an award from the 

National Communications Forum; and this was me accepting the award for the 

organization. I don’t know if you’re interested in that. 
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Misa:  Sure. 

 

Malleck:  This is one of those seminars for women in management. Let’s see, Center for 

Creative Leadership, do you know that group? 

 

Misa:  No. 

 

Malleck:  I might have something on that, but this was the group that I was in. So they 

were really baiting the Bell System, or AT&T at that time, really trying to developing 

women into managerial roles.  

 

Misa:  Not only AT&T people, but people across the board, yes. So that must have been 

an interesting experience for you. Every single one of these women to have contact then 

with people across the industry. 

 

Malleck:  Just our industry; it was across industries. I don’t know if you want that. I’m 

cleaning out my files. 

 

Misa:  It says Hip Women Workshop. Doesn’t say where it is but it has every single 

person identified. This is in California, you said.  

 

Malleck:  Right, San Diego. 
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Misa:  Maybe at some point in time we could do just a little post-it note just to identify 

people in these other two pictures, too. That would be really great. 

 

Malleck:  If I know them. 

 

Misa:  Yes, well, you said yourself.  

 

Malleck:  That one I know. [Laughs.] I have also here, a 1975 Bell Laboratories Record, 

which is an old, old work; just the topics in it are kind of interesting here. “Forging the 

Nationwide Telephone Links” and then it talks a lot about the network itself, the 

difference between the local switching system, and then you have the transmission 

systems, which are totally different aspects. I was always in switching so I never had 

anything to do with transmission. So this was my area. Amos Joel was really a great guy.  

 

Misa:  He’s one of the coauthors of this book on electronics, computers, and telephone 

switching. I did some background reading. 

 

Malleck:  I don’t know if you have anything like this but you’re certainly welcome to 

this. I don’t have any reason to hang onto them.  

 

Misa:  That would be super. 
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Malleck:  Let’s see what’s under here; here is an old AT&T document for process quality 

guidelines, summer of 1987. They developed a quality policy.  

 

Misa:  So is this more or less the right picture: that AT&T was kind of in troubles, but 

unrecognized troubles with software development through the 1970s, and people like 

yourself identified the software development process as being one of the key points to 

focus attention on? 

 

Malleck:  I think that was even more than just AT&T Bell Laboratories. I think that was 

the whole work of software computing, at that time. I think that everybody was running 

into that. We probably saw it fivefold because of the complexity of the programs we were 

working with. You know it’s much more critical when you have whole sets of customers 

who no longer can pick up their phone for some reason or other and it hits the pages of 

the newspapers and everything, whereas if it’s some other kind of program that just flops 

for a while, you know, it’s not as critical.  

 

Misa:  We’ve built in the expectation that the phone system is about as reliable as the 

electricity system but when either of those go out, we’re severely inconvenienced. 

 

Malleck:  Oh yes. Particularly before divestiture, and even after divestiture — and a lot of 

this was right prior to divestiture [in] 1984 — the reliability issue was so critical that you 

had engineers going overboard. I can remember when I was the product manager for 

5ESS this one engineer said to me, these are the absolute requirements for spares for the 
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switching system. And I looked at him and I said, you’re telling me that the customer has 

to spend $5 million for spares on this product that’s supposed to be reliable? I said 

something is wrong here. So what we did was we put in place a kind of staging area for 

parts so that the customer would not have to spend $5 million for spares. You know, $5 

million, I just picked it out of the air, but it was some outrageous amount of money; so 

that they could get spare circuit packs, or whatever, within 24 hours. And that process 

was handled out of the Oklahoma City factory. There were people working down there; it 

was their job, if they got a call for one of these parts, it was out the door within minutes. 

 

Misa:  You’re talking about literally, physically sending a circuit pack or something like 

that? 

 

Malleck:  Yes. 

 

Misa:  I mean, was this through FedEx, or one of the distributors, or [pause] ? 

 

Malleck:  Yup, whatever it would take to get it there within 24 hours. But, you know, it 

just didn’t make sense to require somebody to spend that kind of money on spare parts 

because usually you can get along without one circuit pack for 24 hours without bringing 

the system down. 

 

Misa:  Right, because you were describing the whole thing as in parallel. Of course, if the 

backup falls, then the system’s going to go down. 
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Malleck:  Yes. So you can have this one, too.  

 

Misa:  I’m just wondering if this is also one of the reasons why AT&T was experiencing 

problems with quality in an early or acute fashion. You were also saying that there were 

what, four or five different [computer] languages that people are using for writing parts 

of these programs; dozens and dozens of parts, you said, 20 parts or something? Twenty 

different parts that all needed to work together? 

 

Malleck:  It was 20 different; if you want, think of them as major functions. 

 

Misa:  But they have to work together and they’re written in different languages, then in 

some way, you’ve got the possibility that each of those have to be interfacing. It can be 

very difficult to recognize incompatibilities between different languages. 

 

Malleck:  I think it came — and again, this is straight out of my head — from some of 

those functions were early on and initially, some of those functions might have been a 

hardware function and then in some point in time they were changed to software 

function. And at the point in time in which it was changed to a software function there 

was a different language being used than what was originally written, so you had some of 

the older stuff in maybe assembler, and some of the new stuff in C, some of the stuff in 

between in PL/1; and then the stuff that pertained to very structured kinds of things 

would be probably DMS, some kind of a database structure language. 
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Misa:  Did you ever work with something called, I think it was CHILL? This is from the 

international standards setting community. 

 

Malleck:  No I didn’t.  

 

Misa:  It was a computer basically, I think, pushed out by C, but there was an attempt to 

have international standards. That’s what the cover of this book is saying.  

 

Malleck:  It’s amazing everything works. [Laughs.] 

 

Misa:  At one point in time, calling France was like this adventure and we had no clue 

about how much of an adventure it really was. Do you remember when C came in as a 

language? 

 

Malleck:  Yes. It came in and we used it first at the Bell Laboratories side of the house 

and then it found its way over to the Western [Electric] side of the house as well. And it 

depended mostly on the type of program that needed to be written; what kind of 

functionality was required. People would use COBOL for business applications, and PL/1 

if you had something with a lot of nesting and a lot of logical loops; and I guess the 

languages evolved and they got specialized based on certain groups of functions that 

were required. And some were just better at one thing and others were better at others. 
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Misa:  What did you think C was particularly good at?  

 

Malleck:  By the time C came along I wasn’t programming anymore so I’m probably not 

a good person to ask that.  

 

Misa:  Okay. So your work was more with the assembly language or PL/1? 

 

Malleck:  And COBOL for reports, because we would do reports for the factory, as well, 

and those we would do primarily in COBOL. 

 

Misa:  Great. 

 

Malleck:  And I have something here from 1984 to 1989, which is a comment on the five 

years after divestiture. This is out of Communications [pause] 

 

Misa:  Oh, Communications Week. Right. So how the Dells were built, and the story 

about what happened. Yes, it was a very tumultuous time. 

 

Malleck:  Yes. Every week, I made one or two trips to New Jersey because I was in 

product management so I did a lot of interactions. Our attorneys were in New Jersey, so I 

would go back and forth as the product manager for 5ESS.  

 

Misa:  And what kinds of insider questions did the attorneys have? 
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Malleck:  They would ask about how things interacted, to try and set up the divestiture 

regulations and rules, and who would get what pieces of what business; and where did the 

quality organizations belong, who got to keep them. So, if you want, it was kind of like a 

resource as to how the organization worked, you know, at our end. 

 

Misa:  So at that point, you were addressing concerns mostly about the quality part? 

 

Malleck:  Well, the quality and the software part, because I had come through all of that. 

I don’t know if that was a good job or not, but it was interesting talking to the lawyers all 

the time and understanding what they were trying to do with this business, and why they 

were breaking it up.  

 

Misa:  AT&T had been essentially a big integrated monopoly from 1907 or something. 

 

Malleck:  That’s right. There were all kinds of considerations. I mean, there were controls 

because we were a monopoly, so the government had controls; and decided to break it up 

for various reasons. It was a very difficult time, I think, for everybody working in the 

business.  

 

Misa:  Oh yes, in terms of radical increase in insecurity and uncertainty. 
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Malleck:  And when you think about what’s happened as a result of it, you know, when 

we have what used to be Southwestern Bell, is now AT&T, and to have one of the people 

that got spun off by the parent company. So, yes, it just was very interesting. And then all 

of a sudden, all of the stock that we had become instead of one piece of stock it was eight 

pieces of stock. And then there were spinoff scenario; I don’t know if I can even go 

through all the sequence, but eventually you get some Vodafone [stock] as a result of 

that. 

 

Misa:  So somebody could take a look at your retirement portfolio and check the business 

results of the companies. 

 

Malleck:  Well at the time it was good. I think I only wound up with three stocks. I didn’t 

go all ape because to me it was just ludicrous, it was going to be crazy. When I worked 

for Motorola, because a significant portion of my retirement was — and my net worth — 

was in AT&T stock. I had to write a letter every year because it was more than 10 percent 

of my net worth so you had to write a letter explaining why it was more than 10 percent 

of your net worth. So at one point I just got rid of all of my AT&T stock and I just had, I 

think, Bell South and Vodafone. I’ve managed to give away the Vodafone, then Bell 

South became AT&T again. [Laughs.]  

 

Misa:  Started with AT&T; over 20 years or something, ended up coming back. 

 

Malleck:  Yes. Which other direction would you like to take this?  
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Misa:  You’ve got your personnel documents or something we can review? 

 

Malleck:  This was one of my resumes; it was when I was at Motorola so it’s probably 

the last one. Oh no, it doesn’t have the consultant relations in there; so it doesn’t have 

what I did from 1993 to 1999 when I retired; but it has everything else, I think.  

 

Misa:  And could we also have a copy of that? 

 

Malleck:  You can have that. 

 

Misa:  That’s great because that also sort of helps us fill in the details in years and other 

things. 

 

Malleck:  This is just more of the same. That’s an earlier resume. I should cull through 

my files.  

 

Misa:  Would the earlier resume have any greater detail about your earlier parts of your 

career, the AT&T years? 

 

Malleck:  I have lots of these, which; another one which is a very different format. 

 

Misa:  It has years, as well.  
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Malleck: And this one is a little blurb on each kind of department function for a good 

number of them, the different types. 

 

Misa:  It says engineering department chief, development department chief, yes. That’d 

be very helpful. 

 

Malleck:  As a separate quality issue assurance, it was an engineering department, so I 

misspoke earlier. That was one of the things at AT&T, was the engineering always had 

higher ratings than the non-engineering departments. 

 

Misa:  Oh really? 

 

Malleck:  Yes. 

 

Misa:  Ratings in a sense of personnel and salary, clout, [pause] 

 

Malleck:  Yes, in terms of points scored. Each department was given a certain rating and, 

you know, it might be worth 500 points or something, 600 points. And the salary range 

for a 500-point department was less than a 600-point department.  

 

Misa:  Okay. 

 



 74 

Malleck:  A very strong bias towards the technologists and the engineering aspects of 

life.  

 

Misa:  That was built into the salary structure. 

 

Malleck:  That’s right. It was just a reflection of the things they valued. 

 

Misa:  And for years, Bell Labs was really a great symbol, but it was also a substantive 

achievement, it was this amazing place. 

 

Malleck:  Oh, yes. It was jewel for the nation, and now it belongs to the French.  

 

Misa:  That’s right. Isn’t that amazing? Globalization. 

 

Malleck:  [Laughing] But they’re still paying my pension. Even though I never worked 

for Lucent, I wound up in the part of the business that is Lucent, and that was the part that 

was purchased by Alcatel. 

 

Misa:  Joyce, this has been a real pleasure talking with you. I’m really grateful for your 

time and effort. 

 

Malleck:  It’s been really fun. 

 


