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Original Air Date: 12 April, 2021 
Missed it live? Watch the event on Facebook here. 

Welcome, everyone. I'm Dr. Brooke Grindlinger, Chief Scientific Officer at the New York Academy of 
Sciences. Thank you for joining me for the third episode in our webinar series "STEM Supremes: 
Conversations with Women in Science." Throughout this series, we are speaking candidly with women 
who have broken the mold and crashed through the glass ceiling in their respective fields of science 
and technology. But their career successes have not been without some twists and turns, some 
anxieties, and some gender barriers. 

I will share with us their lessons learned, what excites them most on the horizon of their respective 
fields of science and tech, and their advice for how to best support future generations of women 
pursuing careers in STEM. Whether you're joining us tonight via Facebook Live or Zoom, I'd like to 
encourage all of our viewers to submit questions for our guest throughout tonight's broadcast. You can 
enter your questions into the Q&A box in Zoom or tag your question across Academy social channels 
with the hashtag #STEMsupremes. There will be a dedicated Q&A period between 8:00 PM and 8:30 
PM Eastern in tonight's broadcast. 

Without further ado, it's my pleasure to welcome tonight's guest. Groundbreaking computer scientist, 
Professor at the Massachusetts Institute of Technology, and winner of the 2008 A.M. Turing Award, 
Dr. Barbara Liskov. Welcome, Barbara. 

Thank you. 

It's absolutely our pleasure to host you tonight. I am so excited about our conversation and all of the 
viewers who are joining us this evening. So, let's get straight to the beginning of your career path. I love 
to find out from our guests: during childhood or teen years, were there any particular people or places 
or other influences that first truly sparked your interest in science? Could you tell us where you were 
born? And were there any early family influences that steered you towards, or perhaps away, from a 
career in the sciences? 

Well, I was born in L.A. My father was a lawyer. He was working for the Justice Department and I 
believe he was prosecuting Standard Oil of California at that point, for antitrust. When I was about a 
year old, we moved back to Virginia, because he was working for the Justice Department. And then 
around 1944, we moved to San Francisco, where my mother was from and that's where I grew up. 

https://www.facebook.com/nyasciences/videos/484623996319206/?__so__=channel_tab&__rv__=all_videos_card
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I would say there was nothing that influenced me. As I said, my father was a lawyer. So, he had no 
particular interest... I mean, he had a general interest in most things, but no particular interest in 
science. My mother was a housewife. She actually had gone to Berkeley, or as we say in California, 
"Cal", but we were a middle-class family and the dream in those days was that women stayed home 
and took care of the family. 

On the other hand, I was always encouraged to do well in school. There was no notion that some 
subjects were better than others. I was expected to go to college, which in fact was not that usual at 
that time. Or maybe, I think in my high school, 20% of the kids were on an academic track. So, 
although there was no particular push in a direction, there was just a general expectation that I should 
learn a lot of stuff. 

So, I'm hearing encouragement to go to college, but what was the messaging for women in particular, 
for girls who were interested in career paths in math or the sciences at college? 

Well, so there was sort of a negative message. So, in high school I felt that girls weren't supposed to be 
interested in math and science. I wasn't about to... It wasn't that I really foresaw any sort of career. It 
was just that I was interested. So, I figured I would just keep a low profile and take the courses I was 
interested and not pay too much attention, but not show off or anything. That's what happened in high 
school. Then, I was preparing for what was coming after, which was to go to college. 

So, for any of our viewers tonight who might be parents or educators, or even working scientists today, 
do you have any suggestions for how they can better engage and prepare young people and teens who 
might be interested at this age, in high school, but perhaps hiding their interest in science or math? 
How can we encourage them to engage and pursue careers, particularly for women and minorities? 

Well, I actually think there's a lot that's going on now, because, first of all, I think the universities are 
doing, they run programs. So MIT runs a program, for example, for girls in high school who are 
interested in engineering, where they come to MIT for six weeks in the summer, live in the dorms, 
interact with the tutors who are mostly MIT graduate students. And that program has been really 
successful in the sense that those girls have gone on to major in science and engineering to go on and 
get PhDs. 

We're not alone in this. So, these programs, I think, are very helpful, and we run similar programs for 
underrepresented minorities. I think every university has to do their part. The truth is that there's not... 
Well, it's a very complicated subject. So, high school is already late, because the real problem in our 
society is we live in a culture where I don't think women are encouraged to do this kind of stuff. 
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It's very nice now to see all these programs that have sprung up. I mean, I happen to know what's 
going on in computer science and there's 'Girls Who Code', there's various AI teams, there's a lot of 
these programs and I think having this happen in the elementary schools is really important, because 
you have to start marching along and you have to get over the stereotypes about what girls are 
supposed to do, so that by the time they get to the place where they're starting to take those courses, 
they feel empowered to go on and do the work. 

I love that. So the earlier we can engage girls and minorities, the better, the better chance we have for 
encouraging them to continue. 

 

That's right. Yeah. I think that's true. 

So, let's talk about college. Finished high school, you wanted to pursue, had an interest in math and 
science. So, you completed a Bachelor's degree in Mathematics with a minor in Physics at University of 
California, Berkeley or Cal. You were one of only two women in your class. Were your teachers and 
peers supportive of you and your other fellow female classmate? 

Well, so I went to Berkeley and I just wanted to major in Physics, but I realized pretty quickly that I 
didn't have the right kind of intuition for Physics. So, I decided to major in Math with a minor in 
Physics. I don't honestly remember much about how many women there were in my classes. I know 
that many classes had nobody but me, because many of them were small, maybe 30 kids, so me. 
Sometimes, there was one or two. 

I didn't get any negative things happening, but I was always very careful to shop for classes. I would go 
to the early lectures, go to different sections, see how the professor interacted with the students. 
Sometimes I would decide not to take that class, because I didn't like the way the professor was acting. 
So, maybe I avoided some that would have been good to avoid. I was mostly just anonymous. I was still 
keeping a very low profile. I was just taking the classes that I wanted to take. 

I would say also I got no special encouragement. I think some of the young men were invited to join a 
group, do some research and so forth. Nothing like that ever happened to me. I didn't even know what 
could happen. 

 

I wonder where those young men are today. I bet they don't have Turing Awards. 

Yeah. 
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I heard something interesting there in your response about the importance of considering not just the 
content of your classes, but whoever the educator is and how important the manner and the way that 
your educator, that you're exposed to, interact with the students. That can be just as important as the 
content that they're teaching. 

Yes. I actually, when I talk to a young women who are looking for jobs, I talk to them about watching 
out for the atmosphere of the company, because I think also some companies are quite supportive of 
women, others not so much, and it's good to keep an eye on this. 

On that. Do you have a suggestion for how, when women are interviewing, how can they tune into the 
company culture? Are there questions they should ask? Are there strategies that they should pursue 
throughout a recruitment process? 

I don't know anything about that. I just think sometimes you pick up, if you're just paying attention, 
you'll pick up stuff, and you'll notice what's going on. 

All right. So, after graduate school, after Berkeley, you applied to graduate Mathematics programs, 
both at Berkeley and at Princeton University. So, tell us, how did you end up instead working at MITRE, 
which for those who might not be familiar with it, is a non-for-profit company that provides 
engineering and technical guidance for the US Federal Government. 

So, I got into the graduate program at Berkeley. From Princeton, I received a postcard saying, "We do 
not accept women." Which was- 

 

And what year was this? Remind us. 

This is 1961. I knew they didn't have women undergraduates, but I had thought maybe in the graduate 
program, they would have women. Anyway, what happened was I decided that I wasn't that dedicated 
to... I wasn't ready to go on to graduate school. I didn't have the right spirit. So, I decided instead to get 
a job. I wanted to go back to Boston, because my father's family came from there and I had never 
experienced living there. 

I had a girlfriend from high school who'd gone to Stanford and she was interested in doing this too. So, 
we decided to go together. I arrived in Boston in the summer of 1961, without a job. I started applying 
for jobs by looking in the newspaper and applying for technical jobs that could use my expertise. 



Copyright © 2021 New York Academy of Sciences Page 5 of 27 

Somebody gave me advice. I was supposed to say I was looking for 'permanent career employment', 
because companies didn't like to hire women - there was a perception they wouldn't stay very long. 
They'd just leave and get married. Anyway, I did get one job offer as sort of a math person, but it 
seemed kind of boring, but I got an offer from MITRE to be a programmer. 

I had no training in programming. I didn't even know there were computers at that point. But there 
were no computer science programs. There was no group of trained people they could hire. So they 
were hiring people with other backgrounds that they thought maybe they could do the work. So, that's 
how I ended up at MITRE. My first day on the job, they handed me a Fortran manual and they said, 
"Write a program," to do something or other. And I discovered this field that I loved, by serendipity. 

Now, you were obviously entering the field of computer programming, where there's very few women, 
and as you say, very few people who were trained. Did you encounter any biases, particularly gender 
biases? And how did you navigate them? 

Actually, I don't remember noticing any of them. There were a fair number of women working at 
MITRE. And I think it's partly because there was no trained pool and so they were desperate. Beggars 
can't be choosers. They were hiring whoever they could and there were a number of women working 
there. I only worked at MITRE for a year and then I went and worked in Harvard. The reason I switched 
jobs was because that way I didn't have to commute. 

But it was kind of a lucky step, because at MITRE, I was programming in Fortran, which was a higher 
level language. I mean, by the way, I'm totally self-trained, I had to teach myself all this stuff. 

Incredible. 

I was maintaining a large program that was purported to be, the research project had to do with 
translating English into some other language. My job was to maintain their code, which was written in 
assembler. So, that's the machine language. This way, I got to learn how the machine really worked. So, 
here I am teaching myself something new. Plus, I also saw what it was like to maintain a big piece of 
code. In those days, they were printouts and the printout for this program was about two inches thick. 
So, it was a big program. A well-written one, but I learned a lot about how programs ought to be 
organized. 

So, great experience working for a nonprofit organization. Then, you've got a taste of academia in your 
time at Harvard. So, it's 1963 and you decided now you are ready to go back to school, applying again 
to Berkeley, and Princeton still wasn't accepting women. They wouldn't do so until 1969. So, tell us a 
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little bit about your graduate work at Stanford. You were writing a computer program to play the game 
of chess. Why chess? 

Well, so I went to Stanford and I started to work with John McCarthy, who won a Turing Award for his 
work in artificial intelligence. I actually think that when they let me into Stanford, I think they expected 
me to be in AI, because I'd been working on this machine translation program, but I was just a 
programmer. I wasn't a researcher. Anyway, I worked with John McCarthy and I actually knew part-
way through my program at Stanford, that I wanted to switch out of AI into software systems. 

But, I decided to stick with AI, because that way I could get my thesis faster. Chess was a very hard 
problem at the time, because computers were very small and very slow compared to what we know 
today. 64K memory was a big computer in those days. And I can't even begin to tell you how slow they 
were. 

 (00:21:12): 

Chess is a fundamentally a problem in search, because the idea is you make a move, and well, 
somebody else makes a move and then you have several possibilities. So, you have to think about each 
one and for each one, then you start to think about, "Well, what would my opponent do?" And then 
you think about, "Well, if he does that, then what would I do?" So, there's the search going on in 
many... It's breadth and it's broad and it's deep. And the computer's not very powerful. 

 (00:21:42): 

So, we had to think about other ways to do the heuristics. So, I worked on a program to play chess and 
games with some heuristics that came out of a chess book written by Capablanca, who was a very 
famous chess player. But I didn't play chess, and John McCarthy thought this was great, because then I 
would approach the problem not as a chess player, but as a computer scientist sort of looking for the 
heuristics that underlie the ideas that I was finding in this book. So, that's how I ended up with my 
thesis. 

So, I have to ask you, have you watched the television show that's been sweeping the globe, The 
Queen's Gambit? 

 

Absolutely. That was a great program, I really enjoyed that. 

Just as the character in that show used to lie in bed at night and imagine chess pieces moving on a 
chess board on the ceiling. Is that something that you experienced as a young programmer? 

Actually, one of the things that happened when I went to Stanford was, this is not to say I don't start 
thinking about things at night, but when I went to MITRE, I was working 8:00 to 5:00 and I discovered 
this was really an effective way to get work done. It was so much better than what I'd done as an 
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undergraduate, where I wouldn't do the problem set, and then it was Sunday, and then the panic sets 
in. So, when I went to Stanford, I decided I was just going to live my life this way. So I would go to work 
in the morning, work all day, go home at night and do something else. Except of course you don't turn 
your brain off. So, you're still thinking about things. But I was not obsessed with chess the way that, 
that woman in The Queen's Gambit was. 

Okay. So, it's 1968 and you've got your PhD in hand, and you're widely credited as one of the first 
women in the United States to be awarded a PhD from a computer science department. Talk about a 
trailblazer! 

Yeah. I didn't really think of myself that way. Although, I went to Stanford, it wasn't really a computer... 
It wasn't a department yet. It was just a program joint between Math and e\Engineering. I think there 
were four students admitted the year I started. Well, I was the only woman. Another woman was 
admitted the following year. 

So there weren't many women around, but it was small and collegial. When I got my PhD, though, I 
wasn't able to get a good job as a faculty member, which is what I would have liked to have done. So I 
had to regroup, and I wanted to go back to the Boston area now because I had met the man that I 
would ultimately marry. I got a job at MITRE, because they knew me, but this time as a researcher, so 
that was the path I chose. 

Can I ask what was difficult about navigating your original job search when you were looking for 
positions in academia? 

Well, first of all, I had no idea how to do it. And there was nobody saying you do this or that. I think 
also the 'old boys' network was in full swing, and I was not an old boy. At the time, I thought, "I'm not 
good enough," because this is what women do, but maybe that wasn't true. 

Maybe that wasn't true. Goodness. It's an interesting theme you touch on. A number of guests already 
in this particular series have spoken about the importance of confidence and encouraging women to 
help instill them with confidence because we do often think that we're not up to the task. 

Right. Right. 

When you were recruited to MIT after working at MITRE as part of their R&D team, I think you were 
there about five years, and then you were recruited to MIT, joining their faculty in the early '70s as 
their first woman faculty member, a professor, in computer science. Can you tell us how were you 
received on campus at MIT, given that women were sufficiently rare on faculty at that time? 
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When I joined MIT, they had 10 women on the faculty, out of a faculty of nearly a thousand. 

Goodness. 

I think the percentage, maybe there were 10% of the students were women at that point. My husband 
graduated MIT in 1960, and in his class there were 16 women out of a thousand students, so things 
had gotten a little bit better. I was in the EE department, because there wasn't a computer science 
department yet. 

EE being... ? 

Electrical Engineering. But they had a Computer Science major that was going on there. And there was 
actually already a woman there in EE. This is Millie Dresselhaus, a very renowned physicist. So I was 
the second woman in the department, the first one in computer science. I guess you asked me about 
how was I received? Is that what you said? 

Yes. 

I felt that the faculty received me just fine. The students weren't happy. And I was asked to teach a 
course in Machine Architecture that had a lot of EE in it. And I had never studied electrical engineering. 
Fortunately, there was a graduate student who was a TA in this class and he was helping me, and I was 
keeping about two weeks ahead of the students. Some of the students really, some of the students 
really didn't like having a woman, after all, they hadn't had one before. They would try to trip me up 
and I had to learn how to navigate that. It was a tough first semester, but it wasn't because of the 
faculty, it was because of the students. 

Any suggestions for how administrators today can prepare new faculty members for teaching? For 
many, it's usually the first experience they've had in teaching large classes of undergraduate students. 
Any suggestions for preparing them for that role for early-career faculty? 

I can talk about MIT. I mean, it's totally different now, because I don't have to contend with the 
students. At MIT, we run a lot of classes that have a big lecture and small recitations. So we typically 
put young faculty into those courses where they work with the team. So it's not like you have to run the 
whole course by yourself. It's a lot of guidance. And of course now we have official mentors and all 
sorts of stuff like that, that's pretty common at other universities, as well. So I think it's easier now. 

https://www.rev.com/transcript-editor/Edit?token=jU_7hBtnApf2Nx44o0kcbEmUsJiFaL_qCP-cTaH-K9c24AbcAu0B4EVjLwUFKTBwEiZEghVe4NB-ieNArzTFTLU8uV8&loadFrom=DocumentDeeplink&ts=1573.35
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As an early-career faculty member at that time, you're also at a time in a woman's career where her 
career is going to demand a lot of time, but while also many women are trying to balance family. And 
in the ecosystem of being a young scientist, it's often long hours, there's a great pressure to publish, to 
develop a lot of work early in one's career and expand one's credentials. So in just these few short 
years after joining MIT, you had your son, Moses, who you shared with me is also a computer scientist, 
following in Mom's footsteps. How did you navigate the very delicate and often difficult task of 
balancing family and career as an early-career faculty member? 

My situation was not as terrible as what you're describing. First of all, computer science is not a lab 
science. I mean, the work I do is a lot of experimentation, but you don't have to be in a specific place to 
do it. I, in fact, in those early years used to work at home two days a week, so I sort of organized my life 
so that I would intensively work on research when I was at home. Then when I went into school, I was 
teaching, of course, and then there were meetings and meeting with students and stuff like that. And I 
was still following the same thing I set in place at Stanford after MITRE, where I was really working 
during the day, and then I would have some time off at night, which of course is very important when 
you have children, because you have to spend time with your children. 

It wasn't that hard to get funding in those days in computer science, because DARPA, the Defense 
Agency of the government, funded research at a few universities. MIT, Stanford, Carnegie Mellon were 
the main ones at that time, and these would come in as block grants. And all I had to do was write a 
page in that grant to get funding for my work. I knew what I was working on, so I knew exactly what I 
wanted to do for research, and so I was sort of going full tilt at that. I don't know, I decided not to worry 
about tenure, because there were so many great jobs out there. If something didn't work out at MIT, I 
was going to be able to find something else to do. So you can't put life on hold while you're in the 
middle of an academic career. 

Oh, and one other thing I did was, when I became pregnant, I went and talked to the department head 
who was Fernando Corbato, also a Turing Award winner. And I told them I would have to be not 
teaching in the spring after my son was born. They had no parental release program at that point. He 
was a little surprised. But in those days, MIT only paid half your salary anyway. And if you had funding, 
you could buy yourself out. And so I could support myself over the spring, and that was a big help. And 
people were supportive. I mean, I really felt my department was supportive. 

I'm glad to hear that. That's not the experience of all scientists faced with this issue of balancing career 
and family, but it sounds like with some parameters and structure, you were able to balance everything 
fairly well. 

I don't know that I fully appreciated it at the time, but there were some people who had my back, and 
one of them was 'Corby', Professor Corbato, another was named Bob Fano. He was the guy who hired 
me. Yeah, such a nice guy. And another one was Jack Dennis, who was actually in one of those 
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pictures you flashed by who sort of helped me find my office in the right place and stuff like that. So I 
did have some help. 

You've described your experience as a mother and working scientist. And then later in your career, 
you've had leadership roles at MIT. As an academic administrator, now in a position of power to help 
the next generation of scientists coming behind you, are there any particular strategies that you think 
can be pursued to better support parents as they navigate these competing demands of family and 
career commitments? 

It's a tough question. MIT put in place a parental release program. I'm not sure exactly when this 
happened. Obviously, it wasn't there when I needed it, but then of course they made it gender neutral. 
And what happened immediately was the men started cheating. And I'm sure everybody who's been in 
academia has seen this. They would take the parental release, they'd start a company; they'd take the 
parental release, they'd spend the whole time doing research, and so they'd just get ahead. 

This is a continuing problem that everybody working in academia knows. I think it's maybe getting 
better, because I think young men are taking more responsibility for family issues. But it still is not a 
level playing field. Still, that helps. The other thing we have is a tenure extension. This is sort of a given, 
it's more for women than for men. So if you've had a child, you can have an extra year on the tenure 
clock. You can even have a second year if you need it. I think that helps, but it's just an ongoing 
problem, and it's really hard. The other thing that helps is childcare. We now have a childcare center 
on campus, and we have support for faculty who need it. That helps, too. But, honestly, it's a hard 
problem. 

Still a ways to go in balancing the playing field, as you say. So I guess on this theme of how do we 
better support women and then other minorities in STEM fields. At MIT as a department head, and 
later as Associate Provost of Faculty Equity, you were able to make some adjustments in the hiring 
process in an effort to get more women to be considered, to be hired for faculty roles. Can you tell us 
about some of the gender issues that are at play then and even now, challenges in fostering that 
pipeline of talent beyond some of those that you've just mentioned, and any particular strategies that 
you deployed throughout that recruitment process that you've found helps overcome some of those 
barriers? 

I became the head for computer science in 2001, and I was in that position for three years. While I was 
in that position, I hired five women in computer science, although they'd only managed to hire one in 
the preceding 10 years. First of all, it was really important that I was running the search, because the 
way things used to be is they'd have a woman on the committee, and her job was to keep reminding 
them that they should be paying attention. I don't think this was very effective. But I was running the 
search, and I got all my colleagues, the ones on the search committee, to work with me. So they were 
all out in their own research fields looking for candidates. You always look for candidates anyway, and 
making a point of asking about promising women, promising underrepresented minorities, and then I 
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adopted a position that said, "If we find a woman who looks like she's got promise, we're going to 
interview her, because if you don't interview, you can't hire." 

Of course, that's not a promise you're going to hire. So we've maybe brought in a few more women 
than we might've done. We sort of seemed to be able to identify women that nobody was seeing, I 
don't know why. And we have slots, because MIT had a buyout on the faculty a few years before, and 
that opened up a bunch of slots. So I was able to use all of that to bring these women into the 
department. They've done extremely well. One of the things that's really rewarding about an 
administrative position is that you can see the fruits of your labor. I get to see that. 

When I became the Associate Provost for Faculty Equity, I just took some of the things I'd learned as 
far as search is concerned, like the idea that you should make sure to interview the women, to make 
sure the interview, to look for, to interview. And we put a few teeth in those, we set up a process. This 
is now across all departments at MIT, where departments had to explain, they had to tell the Dean 
these were the promising women, or these are the women above the bar. If they weren't invited, they 
had to explain why. And the same thing for underrepresented minorities. So that improves the 
interview. These things helped. I also told them about implicit bias. Then the other thing I did is I 
worked with the department heads and explained the facts of life to them. It wasn't that they were 
negative, it was that they were clueless. 

When I was the department head for computer science, I was in what was called Engineering Council, 
which was within the engineering school where we made all the decisions about who got tenure and 
stuff like that. I was appalled one day when I heard a presentation in some other department about a 
young woman who was never going to get tenure because she couldn't do any research because she 
had such a horrible teaching assignment. She was doing a lot of teaching. What I discovered was that 
the department heads didn't understand that if you ask a woman to do something, she's more likely to 
say 'yes' than a man would. And they didn't seem to understand that it was their job to make sure that 
the women were being treated fairly. 

So I used to meet with all the department heads every year one-on-one, just talking through what was 
going on with the junior faculty and bringing up issues like this. As I said, I didn't encounter negativity, 
it was just that I was explaining things to them they hadn't thought of. 

You touch on such an interesting topic, because we hear anecdotal evidence, and I'm sure there's 
robust data to support this, that women are often asked more than men to serve on committees, for 
example, to do those sort of extracurricular activities that are not directly tied to their own research 
output, and achievements in their career path. And women tend to volunteer. They will say yes, they 
won't say no. And those are taking on a lot of extra added responsibilities on top of their research and 
their teaching commitment. It's another type of burden that is gender-based discrimination in a way 
that can adversely impact their career progression, their work/life balance. 
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Beyond talking to faculty members about this, any other strategies to help balance this imbalance 
between sometimes the type of work that women faculty members are asked to do on top of their own 
regular responsibilities? 

Well, I think that when they're junior, it's just really important that the department not do this. And 
what I explained to the department heads is this was not a job they could offload on somebody. They 
had to be responsible themselves, because that was often part of the problem, they just weren't paying 
attention to what was going on. 

The other thing is, you talk to the women. I did use to meet with the women faculty as well. Some 
women are just bound and determined they're going to do this stuff. This is why I came to be a 
professor, I'm going to do all... It is self-defeating. My strategy, which I learned in my second year at 
MIT, when I asked another junior faculty member who'd been hired the same year I was, "Why was I 
on this committee and he wasn't?" He said, "Oh, I just said no." And I thought, "Oh, you could say no?" 

That's an option? 

You know, women need to learn that they should say 'no'. And my strategy was I would say 'yes' to a 
committee I thought that I wanted to be on, because I only wanted to be on committees that actually 
did something. A lot of them don't do anything. They just meet and take up time. I was on faculty 
search, or I was on... the committees that really do things. And then after you say 'yes' to something, 
you can say 'no' to everything else, and just knowing that you should only say 'yes' to one thing. I 
thought I always had to say 'yes' to something. 

 

We should all take away: "No" is a complete sentence. 

Yeah, right. 

Women continue to be underrepresented in the sciences, and particularly in computer science. Can 
you share with us some of your strategies to enhance student diversity and inclusion as an 
administrator? In your experience, what has worked, where do gaps still remain? And I guess how, as 
we, as a society can better support diversity, equity, and inclusion in education broadly, but more 
specifically in the sciences. 

So computer science is a special problem because of the 'nerd' culture. For young women, this seems 
maybe particularly unattractive. Though, honestly, I think it's changing because of all these programs 
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we discussed earlier, like Girls Who Code and stuff like that. You were asking me about what can we 
do about this? We already talked about a bunch of stuff. Get the girls at an early age. I think the 
problem is primarily, it's K-12, because at the universities... So at the university in computer science, 
one of the problems we have, by the way, we have almost 40% of our undergraduate majors in 
computer science are women, so this is a program across the United States. I don't think it's a problem 
at the top engineering schools. 

I don't think it's a problem at Stanford, it's not a problem at MIT, but of course, when you talk about 
who's going into graduate school, you have a much broader pool to choose from. And obviously other 
sciences are more attractive to girls, like biology, for example. One of the problems we have in 
computer science is that because the girls don't like the' nerd' culture, they often come in with less 
programming experience. And actually computer science is really not that much... It's about 
programming, but it's much more about thinking mathematically and learning all sorts of related 
topics, and so forth. 

So you would like to get them over that, and having the right person teaching the first course can help. 
Then, the young men are a problem because of what we were talking about. The same thing I ran into 
when I was a first-year faculty member: the men are feeling very insecure, the women are very 
insecure, but the men respond differently than the women do. And we probably don't do enough of 
this, we really need to talk more to the students about how to behave. It's a tough problem. And we 
live in a society that doesn't think this is the right thing for women to do, and a lot of girls pick up on 
that. 

A lot of challenges still remain, but role models like yourself, and I use the word 'nerd' lovingly. I use it 
to refer to myself. Nothing wrong with being a nerd at all. 

 

Yes, I agree, but still, there's the popular perception. 

True. And the peer pressure from one's peer group can be particularly overwhelming when you're 
young and impressionable, still in school. 

That's right. 

So let's turn to your scientific achievements - dive into some of your advances and discoveries. You've 
made some incredible contributions in the field of computer science. As we saw in that opening video 
clip, it has been said by many people that every modern programming language - think Java, Python, 
C++ - has ideas in it that can be traced back to you, and that every modern design method in computer 
programs owes a lot to your innovations. So I'd love to start with your design of the programming 
languages, CLU and Argus, which was work that you conducted in the '70s and '80s. Can you dive in a 
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little bit, keeping in mind that we're not all computer scientists, maybe explain the importance of these 
languages for non-computer scientists such as myself, and how we all might unknowingly rely on these 
transformational technical advances as we go about our everyday lives. 

I have a bunch of slides. I mean, this is a text for course I developed at MIT that I originally taught in 
my programming language, CLU, but then I switched it over to Java, when Java became a thing in the 
'90s. So can we start my slides though? I actually started doing this work when I was at MITRE. Going 
to MITRE was a blessing in disguise, because I was switching from AI into computer systems. And 
when I went to MITRE, I didn't have to do that at the same time that I was teaching. And they gave me 
great projects. I was running research projects. The first one had to do with building an operating 
system on a hardware platform I designed. That was the first two years. 

Then they handed me this project in around 1970. So I got my PhD in '68, this is 1970. And they said, 
"See if you can think of something to do about the software crisis." Now, the software crisis was a real 
thing in those days, because we did not understand how to build programs that worked. And if you 
read the newspapers in the '60s, the '70s, even in the '80s, especially in the business section, you 
would see articles about Company 'X' spent millions of dollars, hundreds of 'man' years, always 'man' 
years. And in the end, they had to throw the project away because the software didn't work. 

And, so the question was what to do about this. And MITRE mostly does research for the government, 
and the government was very concerned because they had big programs. And programs, even in those 
days, were big, even though not nearly as big as what we have today. So I was asked to think about 
that. Next slide. And this got me into the field of programming methodology. So there was some 
research going on in this area and it was about two topics, none of which was well understood. How do 
you design software programs? And what is the structuring for those programs? Next slide. And what 
I found in those papers - of course, I read every paper I could get my hands on because I'd never even 
heard about this stuff before - is that they were interested in something they called 'modules'. 

And modules were just blocks of code. So think about your program, it's a million lines of code. No one 
can understand a million lines of code. The only hope is you break it up into small pieces. Each piece 
can be used independently, can be implemented independently, can be reasoned about independently. 
You can think about the correctness piece by piece. Somehow, magically, it all goes together and 
works properly. So they knew they wanted it. This is what I saw in those papers. But in one of the 
papers they even said explicitly, I know we want modules, but I don't know what they are. So at that 
point, I started to think about what I had done in my previous project at MITRE, which was, next slide, 
please, a program called Venus. It was an operating system. And I was very concerned about whether 
my small team of programmers could build this complicated piece of software in a fairly short period of 
time. And in those days, programs had a big global set of global variables and all the code interacted 
through those global variables. And it was a mess. And so what I decided in this project was that I 
wouldn't do that. I would break the software up into pieces. Each piece owned a part of the global 
state, and the rest of the program couldn't access that global state directly. It had to interact with the 
owner of the state by calling operations. I call these things 'partitions' because I had partitioned the 
state. And this was a suggestion for modules that was much more organized than what I had seen in 
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any of the papers I read, because the idea that you had the hidden state inside and the operations to 
interact with it was something I hadn't seen. And it was much better organization. 

Okay. Now at this point, I moved to MIT. And the way that happened was I gave my paper that I wrote 
on the previous project at MITRE was a prize paper in the top systems conference. And sitting in the 
audience was Professor Corbato, whom I mentioned already, and a few other people from MIT, and 
they were looking for women because Title IX had passed, or was about to pass. And a few universities 
in the United States saw that what was coming. And Jerry Wiesner, who was the president of MIT, 
decided we should try to hire some women. And so he passed that message down. And by the way, 
this always has to come from the top, this kind of change. And so Corby was looking for women and 
there I was. And so they invited me to apply. 

So I moved to MIT in the fall of 1972. And at that point, next slide, please, I was absolutely consumed 
with the question, "How can these ideas be applied to building programs?" Because what I felt was you 
would read these papers, they would talk about their ideas about modularity design. You would say, 
"Oh yeah, that's really just the right way to go about it." But you would try to take those ideas, apply it 
into your own problem, and it all fell apart. 

So I was trying to think about, "What could we do that would make this kind of stuff accessible to 
programmers?" And sometime in the fall of 1972, or maybe early 1973, all of a sudden I saw, next slide, 
please, that I could connect these partitions to data types. Next slide. So here's partitions again. And if 
you look at that, you can see it. 

So here I am thinking about a set, a map, a key value store, a file system, any of these database, all 
these data types that are all over the place in programs. And there's the structure, those operations. 
Inside is all the data and all the code that manages the type. Outside, there's some operations that 
allow you to create new objects of the type. And there's other operations you use to interact with 
those objects after you've created them. And I just saw it that connection like magic - probably 
happened in the middle of the night when I was thinking. I don't remember how it happened. So, next 
slide please. So, that was great. I knew right away this was really important because it gave a structure 
to modularity and it linked it to abstraction. And abstraction is what you do for design. 

You think about, let me imagine an abstract machine with just the operations and the data that I need 
to do this problem. And you figure out that that works okay and then you have a bunch of new 
problems trying to implement all this stuff. And what was missing was this linkage. And I knew 
programmers could do this because they understood data types. Even though the programming 
languages in those days had just a few, they had arrays, they had integers, they have floating point, and 
they had no mechanism for creating new ones. But still, programmers knew what data types were. And 
so I was sure they would be able to invent new ones, but it required a programming language support 
to really make this work. Not that you couldn't do this in any programming language, because 
programming languages are very plastic, but having a programming language that really supported it 
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was going to make it much easier for people to understand and also much easier for them to actually 
do it. 

And so I embarked on a programming language. Next slide, please. And so that's how I got to CLU, the 
language. And I'll tell you that in a minute. I put a bunch of names on the slide because all the work I've 
done has been with students. Steve Zilles was the person I worked with right after I saw this partitions 
to data type thing because he had some similar ideas, and we fleshed out the first ideas. And then 
these three graduate students, Russ Atkinson, Craig Shaffert, and Alan Snyder were the ones who 
worked with me on the design of CLU and the implementation and so forth, and so on. So, next slide 
please. CLU was hard to design. And programming languages are hard to design, they're very 
complicated, and they have to get a lot of stuff right. But we had a special problem. 

We had to invent a whole bunch of stuff because programming languages in those days were not what 
we're used to today. And it wasn't just that we needed a mechanism for implementing data types and 
having the objects that came out of them be recognized by the compiler as different from other 
objects. And so if you wrote a program that needed a set, it would know you shouldn't be passing it a 
list or something like that. So first of all, we needed a mechanism for supporting abstract data types, 
we call those 'clusters'. And that's where the name CLU comes from. 

 

Mm-hmm (affirmative). 

These are like classes in modern programming languages. But then, if you invent a data type, often it's 
because it's a collection of stuff and you want to iterate over it. You have a set and you want to print 
every element of the set. So we had to invent an iteration mechanism that went along with this. And 
then we worried about the problem of what do you do if the procedure, if an operation can't do the 
right thing? Supposing your set has a 'choose' operation and it will return some arbitrary element of 
the set, but what does it do if there are none? And really, if you do this right, that should be in some 
sort of different domain space than the normal returns. Otherwise, you often have errors in your 
program that are very hard to find. 

So we had to work on exception handling, which was very poorly understood at the time. And then 
finally, and actually the most difficult was polymorphism, which means code that works on many 
different types. Because as soon as you have a language where programmers are inventing new types - 
I mean, think how awful it would be if every time that happened, you had to go back to other code and 
re-implement it because now a new type is coming along. And furthermore, even the data types 
wanted to be polymorphism. You didn't want to have a set of integers and then later on a set of strings 
and later on a set of something else. So polymorphism was another thing that didn't exist in any 
programming languages at that time. So we had to innovate and all this stuff, it was fabulous. It was 
such fun. It was hard work, but it was great. 
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I bow down to you, Barbara. I'm a microbiologist and I will never ever take for granted again anything 
that has lines of computer code in it to make it to work. We couldn't do this without you and your 
fellow computer scientists. Wow. 

It was fun. 

So can I ask, your work is also focused on the integrity of information that's stored online as well as 
how computers fail and crash. So can you talk a little bit about how your research ties in to today's 
cybersecurity crisis where hackers are breaching databases on what seems like a daily basis? 

Okay. So now I need my slides back. Okay. So now it's about 1978 or '79, and I was finished with CLU, 
and actually I had a choice to make because I could have continued working in programming 
languages, but I felt that I had done what I could and I didn't have any great ideas left. And I read a 
paper by Bob Kahn who was one of the two quote, "fathers of the internet" with Vint Cerf. The two of 
them got a Turing award for their work on the internet. And Bob had written a paper about the dream 
of distributed computing, where you have many computers connected by a network and you have a 
program that runs on all these computers. And he thought this would be a great idea, but nobody knew 
how to do it. So I thought, oh, there's a great problem. 

So I jumped into distributed computing. So, next slide. And one of the things that I did in that early 
work was this programming language Argus, but that's not what I'm going to talk about here. What I 
noticed in the early eighties was a problem with storage. So distributed systems were starting to come 
along. So there was starting to be, in particular, file systems, remotely, on there's another server that 
you could connect to over the internet. And what I noticed was there was a problem. If you have your 
files on your own machine, then at least if your machine is up, your files are there, you can do your 
work. But if your files are stored remotely, then you might not be able to get to them. That computer 
might be crashed. The internet might be not working, or you just couldn't connect to it. 

And so a remote file system was a great idea. It meant you could be sharing files with other people and 
so forth, but availability and reliability were a big problem. Okay, next slide. So, the solution was 
obvious. I mean, the solution was just sitting there right in front of you. And I was not the only one to 
know this was true. What you do is you replicate. So if you have many copies of your files, then if one 
of the nodes is down, the other ones are still up, and you can still get access. If you're having trouble 
talking to one of them, the other ones you can probably talk to. So the internet is going to be working 
okay. But nobody knew how to do replication. And there were two problems we had to worry about. 
We had to worry about the fact that multiple clients might be using the system in parallel. 

We also had to worry about failures. And we knew that there was this correctness condition we had to 
support. Namely, in spite of all these problems for the entire file system, this remote system, this 
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storage system, you had to show, you had to be certain, that you would have a sequence of operations 
that was ordered and that order was preserved over time, it just grew. So I could be sure that if I had 
heard that my file was ordered after this other stuff, and there was a failure, there was concurrency, I 
knew this was going to be true everywhere. And as time went by, it would still be true. Okay, next slide. 
Okay. So I invented something called Viewstamped Replication, working primarily with my student, 
Brian Oki. And this work was published in 1988, although we started working on it probably three years 
earlier. Next slide, please. 

This is showing you the concurrency problem. All I'm showing you here is I have two clients and 
they're bombarding the system, three replicas, with their request in parallel. And I don't really care 
whether A goes before B ,or B goes before A, but what I do care about is that across the three replicas, 
they all end up with the same thing, because otherwise it wouldn't work properly. Okay, next slide. For 
failures, you have to decide what you're thinking about. And in those days, what we were worried 
about was what are called 'benign' failures or what I call benign failures, where a computer is either 
working or it's not. The network might lose messages, it might reorder them, but it doesn't corrupt 
them, it doesn't lie, it's not malicious. Okay. And those were the problems we were having in those 
days. This is the eighties. We were a community friends. 

And there were no malicious hackers available yet. What we did know is that we needed 2f+1 replicas 
to survive f failures. This is obvious, and I'll show you on the next slide. This was not something I 
invented. This was well known. And what I was looking for was practical techniques. So here, I'm going 
to show you just a little picture to illustrate the failure issue. What's happening here is I have a client 
sending a request to three computers. It arrives at two of them, replicas one and two. It actually 
doesn't arrive at replica three, which is in perfectly good working condition, but the network didn't 
deliver the message. Now, we can't wait for three answers to go forward because one of those 
computers might be crashed. So we have to be able to proceed with two. 

Okay. So in this case, we're going to proceed with replicas one and two. Next slide. Well, it turns out 
that replica two fails, replica one fails, and replica three is now joining the picture, but it doesn't know 
anything. However, the fact that replica two knows that A happened gives us a little hook into the 
problem. And if we can just figure out the right protocol, we'll be able to make it all work. And what 
Brian and I did was we came up with a protocol. I'm not going to describe the protocol, it's difficult. 
Even that protocol is relatively simple. So, that's the first part of the story. Next slide. This is just 
showing you you can figure it out. Okay. So we will know that B is after A because replica two knew 
that. Okay. All right. So now, fast forward into maybe 1997. I should say, by the way, we completed 
that work on Viewstamped Replication in the late eighties, it finally showed up in the Google file 
system around 2000 or the late'90s. So that 10-year gap between research and what happens out in 
the real world. Anyway, it's around 1997 or so. And Miguel Castro was my student and he was looking 
for a PhD topic. And I suggested to him that he looked at the DARPA requests for proposals, the RFPs, 
and see if anything interested him. And he came back and he said, "Why don't we see whether we can 
work on the problem of replication and the presence of Byzantine Failures?" So Byzantine failures are 
what you were talking about. These are the problems that happen due to malicious attacks. Nodes 
now can fail arbitrarily, which means that a computer can be in this intermediate state where it's not 
running correctly and it's not failed. In fact, it could be lying. So you could say to it, "Store my data." It 
comes back and says, "Okay." Then it throws it away. 
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It's malicious because some malicious person has hacked into it and taken over its running. The 
network is also malicious. There is a malignant party out there. It's spoofing is a big problem, it's 
pretending to be people. There are bots. You have to worry about all those problems that exist. 
Everything that we see today, okay? A much harder problem than what I had worked on for 
Viewstamped Replication because you have to think about these liars all the time. And now we need, 
we knew this going in, we need 3f+1 replicas to survive f failures. And I'm just going to show you a 
couple of slides to show you why this is true. Okay, next slide. Okay. So now what I have is I have f=1, 
just like I did before, but now I have four replicas rather than three. 

And as before, since f is equal to one, I'm going to have to work without all of them answering because 
one of them might be failed, right? In this case though, it's the same as what I showed you before. The 
fourth replica is actually perfectly good. It just didn't get the message. And we are proceeding with the 
first three replicas, one of which is malicious. Okay. So, next slide. 

So they all know about A. And now what happens is replica one fails. And so now what we have, if you 
see that, is we've got replica two that knows about A. We have replica three that actually knew about 
A, but it's malicious so it's decided not to tell you. And we have replica four that's clueless - doesn't 
know what the story is. But because we have three replicas, we got two of them there. And that means 
one of them actually knows the truth. And so we have a possibility of making it work. Actually, it has to 
be able to prove that it knows the proof because how would we know it was the truth teller and the 
other guy was the liar? So we're building what are called 'certificates'. These are using cryptography 
and stuff like that. 

We are building certificates that prove that it knows the right answer, but now we have the hook that 
can make the whole thing work. So that's what Miguel and I did. And we finished the work around 
1990. Next slide, please. Oh, Practical Byzantine Fault Tolerance. And again, our focus was on getting a 
technique that actually worked in practice as opposed to theoretical work. And Miguel and I thought at 
that time, we thought maybe f would be two, and maybe there were a few systems where this might 
actually be used, like the key distribution center, which gives you the keys that you use for 
communicating in cryptography. Well, things are much worse than that. So what you can see now is 
you have the protocol that you can use to make sure that the data that you store online is not lost in 
spite of malicious attacks. And all you have to do is figure out enough replicas. Actually, it runs very 
fast, so that's not the problem. So that's my research in a quick... 

I have to thank you, Barbara. And I have to say that your teaching style is so crystal clear. I've never 
studied computer science, don't know a lick about computer science. I need to ask my IT team to 
support the simplest of things on my computer. But the way you explained that was quite clear and 
absolutely fascinating. So I can see why you're so successful as an educator and a mentor. Thank you. 
So I guess it's no surprise to any of our viewers how many accolades you've received throughout your 
scientific career. You've been named one of the '50 Most Important Women in Science' by Discover 
Magazine, a 'Top 100 Women in Computing,' the IEEE John Von Neumann Medal, and in 2012, you 
were inducted into the National Inventors Hall of Fame along with late co-founder and CEO of Apple, 
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Steve Jobs, one of your fellow inductees that year. And you're only the second woman to receive the 
Association of Computer Machinery's A.M. Turing Award. An award that many do consider to be the 
Nobel Prize of computing. Can I ask, how do you feel about awards and prizes in the field of science? 

 

I think they're fine, provided that they are given without bias. I do think bias is a problem. 

 

Mm-hmm (affirmative). 

But speaking personally, so bias is a problem everywhere. So, we have to keep working on bias. It's 
very validating to get an award. So I really was surprised when I got the Turing Award. I wasn't thinking 
about it at all. And after I got the award, my husband was online every day looking at all the things that 
were being said on the internet. And of course, not all of this was complimentary because that's how it 
is. 

Hmm. 

And one of the things he came across, oh, and I should say before I even get there, that I had 
discovered when I started to think about my early work, which I hadn't been thinking about much in 
the recent years, how the world had changed. I discovered my graduate students didn't know there 
was a world before data abstraction. They just thought that was how it had always been. So anyway, 
he saw this quote on the internet, it said, "Why did she get that award? Everybody knows this already." 
And of course that was meant in a snarky way, but I thought it was a tremendous compliment because 
what it said was my work - and of course it wasn't just me, it was Alan Kay, who did Smalltalk, and all 
those people working on methodology that were inspiring to me and all that stuff. The world had 
changed, and it was because of our work. I mean, it's fantastic when that kind of thing happens. 

Well, congratulations. We should celebrate more scientists the way that we celebrate sports people 
and movie stars. We need more recognition, I think, of people like you that have changed things that 
we all take for granted today. So I'm looking at the clock. We have about 20 minutes remaining. 

And I do want to make sure I leave some time before we wrap up tonight for questions from our 
audience. So, for all of our viewers, if you've got a question, please type them into the chat box in 
Zoom. Or if you're on Facebook Live, just tag them with the hashtag #STEMsupremes, we'll try and get 
to all of your questions before we wrap. But Barbara, I want to look to the future, in 2020, you were 
among 24 of 35 living Turing Award recipients who openly endorsed then-presidential candidate, Joe 
Biden. What drove that decision for winners of the top prize in computer science to endorse a political 
candidate? 
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Yeah. It was a concern about students. So the letter we wrote, had to do with students coming from 
foreign countries to study in the United States. And in the computer science field, but we are not alone 
here by any means, these people have been very important to our country. They come from abroad, 
they're bright, they're eager, we educate them and many of them stay in the country. And many of 
them have been innovators who have built the technology industry to what it was. And so, we felt that 
this was very important and it wasn't really very well understood by the then current administration 
and it was time to go back to what we had been doing before. So that was what it was about. 

Well, bravo. Science truly knows no borders. And the passage of talent across borders around the 
world, the free passage of talent across borders is so important. And I say that as an immigrant to the 
United States myself. So what excites you - or scares - you most on the horizon in the field of 
computer science? 

Well, I'm sure like many people, I mean, think about the pandemic and how awful it would have been 
without computer science. I mean, we would have been isolated in our homes. All we would have had 
was a telephone, we wouldn't have had Zoom. We wouldn't have been able to work remotely. I mean, 
it's horrible to think of, but then... So there's wonderful things you can do with computer science and 
you see them coming: medical devices that can be controlled by computers; networks in your house 
that can monitor your medical conditions. 

You can go on and on about the great uses of computer science. But there's also a lot of abuses of 
computing too, that are possible. And we've seen a lot of them in the last four years with the fake news 
and what's going on on Facebook and Twitter, and the algorithms that are used there. Things have 
improved a little bit. And so I worry about that. I worry about AI actually. I mean, I worry about the 
possible misuses of AI. People, I think, need to work. They really are not... If you think about our own 
lives and the lives of people around us, people want to do things. We are not a society where we want 
to have a bunch of robots doing all the work for us, that would be bad. So I worry about a lot of that 
kind of stuff. And like any new technology, we have to learn how to live with it. And it's not all technical 
problems. A lot of this has to do with legal problems and stuff like that, legislature. Yeah. 

Can I ask, a topic that we see spoken about in the news a lot now, is bias in coding. How can we 
overcome bias being introduced into the coding of programs that underlie things like artificial 
intelligence? 

Well, I think you're talking about machine learning. And the way machine learning works is there's a 
program, you give it examples. I mean, look, this was so obvious. All you had to do was think a little bit 
about the problem and you could see it coming, because what they did was they trained these 
programs by showing you the past cases. So they showed them the applications and strangely enough, 
the women weren't being hired. Well, the program picks this up. 
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And so it's doing the same thing. The way you do it is by unbiasing the data. So I don't think this is even 
that hard a problem. Because you can train that program, programs are not biased a priori. Give them 
data that doesn't have the bias in and they won't act biased. So one's probably an easy one. You know, 
some of these others are much harder. Like how do you decide that this message should be 
propagated and that other one shouldn't be, and stuff like that. 

 

A few things to keep you busy in the future, perhaps. 

 

I don't work at AI. I got out a few years ago. 

All right. My last question before we turn to viewer questions: what delights you most about being a 
scientist? 

Well, I always thought I was really lucky because I would get up in the morning and I would think about 
what can I do today? What exciting thing can I think about? I mean, I loved it. I love MIT. It's a fabulous 
place. I loved to go to work. I loved my colleagues. I love my students. The fact that I could be thinking. 
I like to solve puzzles - in a way all the work I do is solving puzzles. It's just that they happen to be 
puzzles that have some significance as opposed to Sudoku, which has none. So, I mean, it's just a great 
job. 

A ringing endorsement for those who are thinking about pursuing a career in science. Okay. Let's take 
some questions from our viewers. I'm going to start with a question from Tasha. Tasha says, "You 
mentioned ways for younger women to get into the field through college prep courses and programs. 
Do you have any suggestions for women who are older. For example, 30 years or older, and have a 
degree and want to now move into the field of tech?" 

I'm sure that they can go back to school and take courses. I don't think there's any particular reason to 
think they wouldn't be able to master the material. If I could do it with nothing, they could do it with 
nothing. And they have teaching too, which seems better than not having any teaching. So I guess 
that's what I would suggest, is find a way to get yourself educated. I do think you have to get a little 
education before you start to work. Nobody's going to hire you knowing nothing, the way they did me. 

Follow up, and it's a question of mine, I guess, jumping off from this one from Tasha. There's a lot of 
online courses today for things like machine learning, coding. Do you think there's just as much value 
in taking online courses in these fields as there is going to a brick and mortar academic institution? 
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Actually, I had forgotten about that stuff, I think there's a wonderful resource there. I don't think that 
it's going to replace being in a classroom. There used to be a lot of that stuff. MIT was a very early 
adopter of some of these technologies. And there was a lot of talk at that time about, will this replace 
universities, and so forth and so on. I don't think there's any danger of that because you don't get the 
sort of one-on-one interaction that makes such a huge difference and you don't get the hope, the 
cohort of students. But on the other hand, it's a wonderful resource. You can get yourself educated a 
good deal by using that material, if you're motivated to do it. So, yes, that's a very good idea. 

Great advice. Next question is from Maria. Maria asks, "Did you ever think of quitting, for example, just 
becoming a housewife, after Princeton and other institutions turned you down because you were a 
woman, and what motivated you not to give up?" 

Well, no, I didn't, but I didn't get married, I got married late. In those days women tended to get... They 
got married much earlier than I did. I was 30 by the time I got married. So I didn't have that motivation. 
I was just interested in working, and my mother was a housewife and that was a negative role model to 
me. I used to think, "Well, I don't want to do that. I want to do something." But the funny thing is I 
actually didn't think I would have a career. 

I was just having fun. And it wasn't until I'd been working at MITRE for a couple of years, the second 
time after my PhD, that I finally realized, "I'm not going to stop if I have a child. This is a career, I'm 
going to be doing it, nobody's going to stop me." But it took me that long to maybe get over the 
stereotypes that I had grown up with, and see what I really want. So I probably always knew this. I just 
didn't know it at a conscious level. 

Okay. The next question is from Shiva. Shiva is a graduate student pursuing their PhD, their questions 
are, "How would you compare the 'publish or perish' kind of life in academia then, versus now?" 

It was much easier then. Yeah, it's really horrible now. And I mean, there's nothing I can do about it. 
Apparently, it's not as bad as it seems because people work in large groups. And so when you have 
large groups, there's lots of people producing stuff. And maybe you're first author on something and 
sort of a hanger-on on other stuff. But I wasn't publishing. In those early days, I was publishing two or 
three papers a year. Mind you, they were important papers. 

 

If you do say so yourself. 

Yeah. But I mean, in fact, if you're not publishing very much, there's a chance, the papers you publish 
are more important because you are... So, I'm sorry, I feel sorry for people because it really is such a rat 
race today. 
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Do you think there are, or could be other ways of recognizing talent and achievement of scientists 
that's not so strictly tied to publishing of papers in the literature? 

Well, of course publishing the papers is how you promulgate the ideas. And if you don't promulgate 
your ideas, then they're not worth anything. So you can't say that papers are bad, it's just escalated so 
much. 

 

Incredible pressure, yes, to publish often. And not just in this field, in all fields. 

Yeah. 

 

Shiva has an additional question. "How was research life back then, versus now?" 

That I haven't noticed any change in, except it was so much easier to get funding then. I mean those 
early days, but that was computer science, which was new and being nurtured by DARPA. I don't 
know, that was also still the post-World War II, marriage of government and science, and so forth. This 
is post-Sputnik, which had a huge impact. So the funding is much harder now, that's the other big 
problem. 

Shiva has a follow-up question. "Do you see this environment today continuing, or do you see any 
change in the future in sort of the academic research ecosystem, daily life?" 

 

I mean, mind you, I don't see my young colleagues feeling terrible about this. 

It's just that it's different, it's different from what I had. And they do spend more time writing 
proposals, but of course, when you write proposals, you're actually inventing, you're putting together a 
research program. It's not like it's a waste of time. You are thinking about how to present research, and 
what the problems are, and stuff like that. I can't foresee the future, but it doesn't seem likely to 
change anytime soon. That's for sure. 

Last question from Shiva, "Is this academic lifestyle and expectations different for men versus women? 
Or is it similar?" 
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I'm not sure what expectations we're talking about, because I think from the point of view of the 
university, the expectations are the same. From the point of view of society, maybe they're not the 
same. And I mean, my husband was very, very supportive. By the way that's another very important 
thing, your partner needs to be supportive because when you have this kind of career, it's going to take 
up a lot of your time. And if my son, when he was growing up was sick and somebody had to stay 
home, we would just figure out which one of us could do that. But still there was no doubt that I was 
the one thinking about stuff, the doctor's appointments. I was still doing more than he was doing. So he 
was really pitching in. 

So I think that the society expectations are different and that we still have a problem with that. Mind 
you, when I was in Germany... I was on some advisory panel there, where they have a wonderful 
support system for women. I discovered a different problem, which was the women were supposed to 
take time off and they were supposed to dedicate themselves to their kids. And you cannot take a 
three-year sabbatical when you're a young researcher and expect to be able to get back in after that. 
So that was a different kind of societal pressure. So we need more childcare for sure. But it's good that 
the women have the same expectations as the men. 

  

Indeed. Next question is from Elizabeth: "What mentality would you say helped you get so far?" 

It's a mystery to me. I don't understand, some women had terrible problems with men who didn't treat 
them well. I don't seem to have had those problems, I don't know why. One thing I will tell you is I have 
a sense of humor. And if somebody says something funny in a meeting, I mean, sort of stupid, 
something that maybe shouldn't be, I tend to laugh. And that has a way of diffusing a situation and 
maybe working, but honestly, I don't know. It's something in my psychology and I have no idea what it 
is. 

Oh, that's funny. Okay. Question from Ishaan, "What was your major in college and what programming 
languages did you use?" 

Well, as I said, I majored in Math and I didn't know there were computers, so there were no 
programming languages. I had to teach myself entirely, starting from nothing when I got my first job. 
And that was not unusual because there was no computer science. 

Next question is from one of our Facebook Live viewers, you'd mentioned your husband. Kathy is 
curious to know: "What field is your husband in? Is he a scientist as well?" 
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He's an electrical engineer. So, it does make it... But not everybody. I have colleagues who are married 
to people who aren't, it works. But yes, I think he could sort of understand what I was doing for that 
help. 

  

We speak the same language, if you will. 

Yeah. 

Last question for this evening is from Sariah. Sariah asks, "What's the secret for mastering computer 
science, especially programing?" 

So look, I always tell my students in my class, I used to teach the second class in computing. It was all 
about programming methodology, how to build large programs. And there's always a problem with the 
students cheating. And I used to tell the students, "You have to love it. If you don't love programming, 
you shouldn't be in computer science." Because computer science is really... Even though it's about a 
lot of stuff that has nothing to do with programming, programming is at the heart of it, and you ought 
to really enjoy it. And if you enjoy something... Oh, the other thing I tell my students, because I advise 
undergraduates is, "Not only do you have to love something, you have to have an aptitude for it. And 
without one of those, you aren't going to make it." So you look for what you have both in, and then you 
can do well. 

Love it. So any final words from you as we begin to wrap up, as a mentor? Any other qualities or 
practices that were either imparted to you by some of your mentors that have been valuable to you as 
a scientist, or that you impart today to your students as a mentor? 

So I didn't really have mentors, but I did have, as I said, people who were sort of standing behind me 
and I mentioned them earlier. For the students, I try to teach them to think clearly and to understand 
not only what they understand, but what they don't understand. I think it's even more important to 
understand what you don't understand. And honestly, I'm often surprised by papers I read, where I see 
the weak points and I think, "Why didn't they see these problems lurking there?" 

Teaching is extremely valuable for research because you have to present things from first principles. 
And that's how you need to think about research too. You have to understand it from the bottom, just 
completely from one end to the other, which is sort of related to understanding what you don't 
understand. So I think that's the main things I try to give my students, is ''thinking'. They come in 
knowing how to think - by the time they leave I could cry because they're so great to work with, but 
they're ready to leave. 
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Do you have a rough tally of how many students you have supervised and trained over the course of 
your career today? 

Well, I think I've had 26 PhDs, and then I've had a lot of Master's students and undergraduates and 
stuff like that. 

Incredible, absolutely incredible. Well, our time is up unfortunately, Barbara. In closing, I would like to 
extend my sincere thanks to you for sharing your incredible journey with us, along with your wisdom, 
and sense of humor tonight. Thank you for being our guest. 

 

Thank you very much. I've enjoyed it. 

And I want to thank all of our listeners and viewers who participated in the Q&A, and remind everyone 
that a full recording of this event will be immediately available on the Academy's Facebook page and 
on our website within the coming days. And I also want to take a moment to thank our team from the 
New York Academy of Sciences, behind the scene, who work tirelessly to bring programs like this to 
you. For today's webinar, they are Danny Habashi, Derwin Knox, Crystal Ocampo, Susan Schultz, and 
Dr. Sonya Dougal. And finally, I hope you will all join us for the next episode in the STEM Supremes 
series. 

On Monday, May 3rd, I will be joined by exoplanetary scientist, Dr. Rebecca Oppenheimer, who was a 
curator in the Department of Astrophysics at the American Museum of Natural History in New York 
city. Dr. Oppenheimer is the co-discoverer of the first brown dwarf. That is the first object smaller than 
any star seen outside of our solar system. So please tune in to hear how her research seeks to answer 
some pretty simple questions: 

How does the universe work? How did we get here? And are we alone in the universe? Don't you want 
to know the answers to those questions? I certainly do. And we'll also hear her candid comments on 
her experience as a transgender woman in a scientific field that's heavily dominated by men and on 
being a role model for the LGBTQ community. I look forward to welcoming you back to the Academy, 
albeit virtually very soon. Stay safe, and healthy, and good night. 




