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[Track 1]
Right, yeah, off you go, yup.

Right, that seems to be recording OK.

Right, this is an interview with Andy Hopper carried out at Cambridge on February
the 17th 2010.

Andy, I’d like to begin this some sort of background detail about you and your family
life. Where were you born and when?
So I was born in downtown Warsaw in Poland in 1953, and I was brought up there
until the age of ten and a half. And in January 1964 I came to the UK. And the
reason I came to the UK is because my parents, my mother and my father, divorced
when I was very young and my mother remarried, she married an English guy called
Hopper, and so after they got married, which was, I guess, might have been ’63,
something like that, just ahead of arrival, a few months ahead of our arrival here, she
packed her bags with me and we came to live in London. So from the age of ten and a
half, January 1964, I’ve been in the UK, and, hence, hence I’m here. But I still speak
fluent Polish, and I still read Polish and all that, albeit my vocabulary has remained,
not quite being a child’s but at least an old vocabulary, because I don’t spend enough
time in Poland. We do go there, and, you know, I’ve gone there over the years, but, to
keep it absolutely up to date. Thank you very much.
[01:58]
Do you have any memories of your childhood in Poland?
I have some memories. So, they’re partially memories, partially because you go back
there, and so it sort of fuels it. So my memories are of my mother, hardly anything of
my real father, and, quite strong memories of my grandparents. And, the sort of
physical circumstances from when I went to school age seven in Poland, you used, I
think it’s still the case, you go at age seven, and so, you know, I have, my mother was
working so I guess I spent some time with my grandparents, and I remember the little
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flat that we lived in Warsaw, my mother lived in Warsaw, which was round the corner
from where her parents, my grandparents, lived, and my school was just round the
corner as well, School No. 85. And, so my recollection is of going back and forth
between these addresses. They’re quite small flats, but it’s still very family-oriented,
so, you know, I would spend time with my grandparents while, I guess while my
mother was working, then back in our little flat with her, and that sort of stuff. So
that’s one. And then school, and a little bit about school and class and teacher and so
on, just very vague but there’s something physical. I have a very very very strong,
possibly unusually strong, visual memory, and also geographic memory. So. The...
Yes. Google street map in Google Earth, that’s me, right, before, before even that
existed, I’d got it my head. So I can key into all these things very well from that
point. So it’s not so much the touchy-feely memory, was I happy, unhappy? I pretty
much, I have no idea. But if you say, do I remember the physical circumstances,
where was it, what did it look like, how far was it from somewhere else, where we
might have gone, that, that is my index into that more distant... well to everything
actually, which includes the longer-term stuff.
[04:45]
OK, well, in that case then, can I ask a quick couple of follow-up questions on this.
Could you describe your first home then?
Yeah, because, that’s very straightforward. So, we lived in a faculty accommodation
for what is now called, I think the Warsaw Business School, but at that time was
called the School of Planning and Statistics. So this was a university, it’s like London
Business School, except it was the School of Planning and Statistics, and there were
some faculty blocks of flats on campus, or on the, on the patch, and so, built after the
war, one of these sort of, slightly better, not too high rise but sort of four-storey, threestorey, no three-storey, blocks of flats, which, we could have a look at Google Earth
and they’re still there. And so this was a one-bedroom little apartment on the third
floor, which was right there. And, there was a kindergarten downstairs, I think it was
the, I can’t remember now whether it was kind of the academic kindergarten or, for
academics. And, yes, I mean it was painted pink at one stage, and they paint these
things, they don’t leave them just as concrete. And, just a very simple, about eight
flats on each floor, corridor on the outside. And you get some of these in south
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London, or wherever. But fine. The ground floor was the kindergarten, and the
garden was the kindergarten’s garden. And so then, to one... so behind were the other
flats, and way beyond that, well I’ll come back to that. Anyway, so, I mean we’re
talking 200 yards by 300 yards, wasn’t a huge area. The main university building to
one side with a kind of a roof above the main lecture hall which was a big lecture hall.
And then, to the other side, I didn’t realise it at the time, was military, but it’s actually
the chief of staff or whatever, the main military place. And behind it where I used to
play was the firing range, just like on Barton Road here, that sort of idea. Now it’s all
got apartments and stuff, streets, but at that time... And in front was a prison, and as it
turns out, that was the worst prison in Warsaw, and that’s where they did all sorts of
nasty things, and I can remember seeing it but I never knew that at the time, they
wouldn’t tell, it was inappropriate to tell a kid that.

Mm.
And in fact I was looking at it the other day for some reason, and it’s, you know,
during the war they killed... This whole area was during the war the, where the
Germans lived, so it wasn’t too destroyed during the war, or during the Uprising, but
nevertheless it had this prison and you know, them, and then the communists
afterwards killed lots of people there. So it’s a pretty nasty prison just directly, you
could see, there’s the block of flats, the garden which, kindergarten, the street and,
right there was the entrance.

So you had no idea what happened there as a child?
I had no idea, no no no. Now I kind of, and again, you look at this stuff and you
think, my God! this is a bit rough. But, it is the main one, right?
[08:30]
Mhm. Did you have any technologies in the home?
Well I remember the first television turning up, so that was good. I mean, my
memory you see really is focused on my stepfather, William Hopper, William, he’s
dead now. So he was a, of Northern Irish extraction, but he was born, as I recall, in
© The British Library Board
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England, in Hornchurch or something like that, and he was a businessman, he was a
trader and he was trading fruit and veg. And he had some kind of a market place in,
in one of the markets, wholesale markets, Spitalfields. And, also nearby had some
cold storage places where they could bring produce. Now, my memories are only
from, this particular memory is from once we were here in 1964, but obviously that
had been going on, and he was buying produce from Poland and so he would visit
Poland on buying trips for produce, from the agricultural state enterprise. And my
mother worked in a hotel, in the Grand Hotel in Warsaw, which is one of the fancy
hotels, and the story goes, possibly true, probably true, that he was staying there, and
she was working there. There was no hot water, he complained about it; she told him
to stuff it. But that got him on the hook, OK. And that would have, I don’t know
exactly when that would have been, in the early Sixties, ’61, ’62. So then he was
courting her, to use old-fashioned language, and one of the ways any chap I imagine
now might be courting a lady is to, with a kid, is to, you bring gifts for the kid. And
so, I remember, the television was, you know, I remember that arriving, and, you
know, like many I remember watching Kennedy being killed, being reported being
killed, on that, so that would have been, ’62, ’63. But I remember us having Western
train sets and things like, well, trains specifically, train sets, which he would bring.
And so on and so forth.
[11:20]
Now just to give you a little bit of his background. He was seventeen, eighteen years
older than my mother, so, and he had, his wife had died and he had two daughters
who had left home, and actually left the UK. So, in other words, he was a chap who
was in Poland, whose wife had died, whose family had left home, and there was a not
unattractive woman with a kid that he met, and liked. So, to answer your question, I
remember various presents and things, actually not just from him because there were
others I think at some early stage that I have some vague memory of, of me being in
the rather fortuitous position of being a method for these persons, and in particular
William Hopper, Bill Hopper, approaching my mother. Now, she was a smart lady,
she’s still alive, she lives there again. So, actually she did even better than me, she
even got a car from him, which in those days in Poland was quite a thing, to bring a
Triumph Herald and give it to your beloved that you haven’t quite married yet or
whatever. That wasn’t bad. So my train set was modest in comparison, but obviously
this guy was smitten, right? [laughter] And, he did not speak any Polish and my
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grandparents didn’t speak any English, but somehow... And, and he did not drink.
So... But, you know, Polish culture in some cases does include alcohol. But
nevertheless, there was some kind of a bond. I mean my, I, again, I don’t know too
much about my real father so I can’t talk about it, but my impression, and I’ve never
been particularly curious either, so it’s, because it’s just, it’s so far back, I, it’s, I sort
of, have some vague memories, and some vague memories of them rowing and that’s
about it. And it was so early I’ve never had any desire, you know, people say, ‘Oh
wouldn’t you...’ Oh, it’s like, completely irrelevant to my life. I don’t even know
whether he’s alive or not, I suspect he’s alive, but... And I could find out quite easily,
because Warsaw is quite a small town and, you know, blah blah blah. But it’s just
completely a separate thing. But, my impression is that they split up fairly, my
mother and my real father split up fairly quickly, and my grandparents didn’t
appreciate that. Whereas they did appreciate this William Hopper, because of his
kindness probably as they saw it, but his, you know, attitude to my mother and me,
which was very positive. And to fast forward, he, you know, he was my stepfather,
and, the man, and he died unfortunately in 1978, but nevertheless, that is the male if
you like father-figure to me, a very positive one, rather than anybody else or anything
else and so on. And so... And you asked about presents, so I’m relating his courtship
if you like, because I could see that, and I have memories of that, because of course he
gave me things I can remember, right. [laughs]
[15:10]
What sort of person was William Hopper? He sounds very generous and...
No, he’s all right. I mean he’s, he was, you know, he’s a, he was a nice chap, very
nice chap. So, in no particular order. He had a touch of the Irish in him, OK, and,
albeit Northern Irish and all that, but, you know, just, so he was, he occasionally got a
humorous glint in his eye and all that sort of stuff. He sort of, oozed security to
others, so he wasn’t pushy and he wasn’t particularly controversial. He, he inspired
confidence, certainly in me, you know, the cocoon of confidence. He was a, I think
he was a bit of a lad in his younger days. Well he eventually died of some kind of
heart thing, and I think that’s the reason he didn’t go into the military in the war and
all that. But, my impression, again I’ve never... it’s just the impression is that, you
know, he was a bit of a lad, had had a good time, and he had a brother and they, you
© The British Library Board
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know, the business after the war did quite well, so they used to gallivant around. I
think part of the reason he stopped drinking is because he had drunk too much at some
stage, and I think he was pivotal in Alcoholics Anonymous in this country at some
early stage, again I don’t know, but, I think they were boozers, and then they stopped.
And I think they were boozers because they were doing well and, and so on. So...
And he would go off to AA meetings, even when we went on holiday, he would go
and visit them and so on. So, you know, so it’s kind of...

Mm.
That sort of thing. But older, so, you know, that proper father-figure if you like. And
rather different to my mother. So it’s, I, in retrospect I can’t judge how well they got
on, they probably go on pretty well, but she is, you know, a fiery, opinionated, Polish
Woman, capital P, capital W, Eastern European with attitude, you know, why don’t
you stand up when you light my cigarette? Maybe that’s what he liked, it’s another,
you know, hot woman, doesn’t work, bugger off. [laughter]
[17:45]
What influence was your stepfather on you when you were growing up then?
Well, when I look back on it, I had very little intellectual influence from either one of
my parents. From my mother I had this academic context that was important to her.
She was, you know, she went to university, she went to that school of, I think she
went to the, Planning and Statistics University, the business school, but, in a very
lightweight sort of, career fashion, she just, she actually didn’t have much of a
professional career. But Hopper had a business. And so, when we came over, he, he
appeared very rich, and of course, slightly, was a little less rich then, but he was all
right, he was, you know... He eventually sold his business and made a bit of money
out of that, but they were very tough times for him in the interim, and some very good
times, before we turned up. But that whole idea of turning up to his office, it’s round
the back of Brick Lane, it was, you know, East End of London, but that’s not too far
from Spitalfields. And Spitalfields Market, I believe there was a business called
B&N, Butcher and Hopper, which, it’s a well, it’s one of these, you know, you talk to
somebody and you say B&H from Spitalfields and they go, ‘Oh yeah, B&H, yeah,
© The British Library Board
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yeah.’ A world unknown to me, but you know, so that’s what he did. He had this
cold store, not huge, on the East End side, East End side of Brick Lane, but not a
million miles away, you know, half a street away or something. And I used to go
there on occasion and see the two or three chaps that worked for him, you know, and
this produce coming and going. They also had a, for example they would mix nuts
and sell those, and so, the place was called the Nut House, and the guy who operated
it was called the Chief Nut. So that was the business context. And, I think there were
tough times. But eventually he sold, but he sold to a company called Guinness
Mahon, for redevelopment rather than an ongoing business. So he cashed out. And, I
don’t know how much, but he did reasonably, reasonably well. Well that was when I
was just about to go to university, so that was later.
[20:25]
So, he was an influence because of the business side of things, but, not in, he wasn’t
stupid, it’s just he didn’t have a university in his background, he didn’t have all that.
He was, you know, he was a trading kind of chap. So that was the sort of, influence
he was on me. But in terms of, he probably was quite an influence, because what I’ve
ended up doing has included a lot of companies over the years and all that sort of
stuff, and possibly both the appetite and the confidence, comfort, the familiarity of
that was rooted in the idea that he was some kind of, varying between middle upper
class, lower upper class and upper upper class, depending on which year it was and
how much money he had. A middle class sort of context.

Mm.
OK? Is all this sort of helpful, is this...?
[21:21]
This is really interesting. I’m just, sort of, several things that have popped up, I’m
trying to decide which one to go down, but... You mentioned class there a moment
ago, and, I was wondering how obvious that was to you, when you were growing up.
Well that’s an interesting dimension. Part of the reason I’m happy to be Polish in this
country and have a slight accent, as you can hear, is because that takes me outside the
UK class system, which in the UK culture is automatic, you can’t get away from it.
© The British Library Board
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For a certain group of people, as soon as you open your mouth, the listener puts you in
a class. And I’m completely outside that, I bamboozle them with the words that come
out of my mouth. So that’s one dimension, and that’s always been like that. At the
time I didn’t think I would like it, it’s just the way it was, but now I look at it, it’s
rather useful. For him it wasn’t a class thing, because, he didn’t pretend to be
anything he wasn’t, that’s just the little bit of Irish in him, you know, and all this sort
of stuff.

Mm.
And his father I believe, his father is the one who came over from Portrush in
Northern Ireland to the East End, well, Hornchurch, further out, East End part of
London, and had a fruit and veg shop or something. So they were, you know, I don’t
know, working class, middle class, whatever, but they weren’t toffs, they were just
what they were, slightly more, you know, the north of Northern Ireland or whatever,
you know, sort of, that sort of thing.
[22:55]
Now my mother and that whole Polish line has a touch of the socialist economy in it,
and so my mother’s perspective continues to this day. You know, we all have these
romantic notions of the past, and her romantic notion, which is, she was younger so
she was one of the kids in the Warsaw Uprising as a fourteen-year-old and running
around helping, taking messages, whatever. And seeing that fail, and then the
destruction and then the rebuild after the war. And the sort of, good woman which is
sort of a feminist attitude but Polish version which actually is in some ways quite
different, but, anyway. So she sees that whole plan stuff as being a success, in terms
of building the infrastructure of the country, flats, even if they’re funny old flats. But,
education was free, medicine was free, women had an equal thing, the arts were
supported. The fact that, you know, the whole thing wasn’t working is not dominant
in her thoughts. So when we came over, she continued to have and continues to this
day to have that. I would say she has her cake and eat it, because she has the middle
class wealth and she has the ability to spend it on this slightly more... Well that’s my
comment rather than hers.
[24:22]
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So, there was a slight clash, clash may be too strong, I... Well... No. But some...
You know, a quite different perspective, I mean, that is... And then the Polish bit on
top of that.

Yes.
Now unfortunately the Poles had the, you know, some kind of romantic notion
because of the war or whatever between the Poles and the English or the Irish or the
Scottish, the British, whatever. So, this wasn’t a, you know, a, so to speak, religious
or a fundamental clash at all, but it was quite different.

Mm.
And I think she was quite, continues to be quite firm and I think, my stepfather, my
father, I think of him as my father, so my father, put up with it because he was so in
love and older and so on, and that was OK, this kind of, kind of thing.
[25:22]
Did politics play a major part in your upbringing then?
Only in a... Not really, no. Only in a shadow sense in Poland, because clearly in,
when I was at my youngest, there must have been funny business going on in the fight
between my real father and my mother. Because those were the mid-Fifties, late
Fifties, and, you know, there was... There was... I’ve no... So, so in the abstract
sense, yes; in any practical way, I can’t think of anything really. I’m not politically
oriented but... So it’s more, I’m making more cultural points and perspectives, and
it’s all to do with the romantic view of culture, of the Polish culture, and post-war and
so on, and then the British, London, middle-class culture rather than politics.

Mm. What was the contrast like?
Well there was, there’s one... Let me give one thing that... From the time I, which is
a model, from the time that we came here aged ten and a half till I was eighteen, I
couldn’t go back to Poland, and that wasn’t because of, escaping, because I didn’t
© The British Library Board
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escape, I had a British passport, it was all legal. It’s something to do with insecurity
about the legal system back there and the political overtone and influence and God
knows what, right. So, that’s looking back. At the time all I remember is thinking,
well, well I think I went back once and maybe there was some... I don’t know. But
there was, there was some... Yes we did go back once, and then, something must
have been happening and I didn’t go back till I was no longer a minor, is the point.
Now once I wasn’t a minor, I could go back, and, I’ve been back lots ever since. But
there was just... So it’s not politics in the sense of me being political, it’s in the sense
of, influence and funny business, and God knows what, and I don’t know what it is.
[laughs]
[27:55]
Did you ever want to go back during that period?
Oh sure, because my grandparents were there, they died and, and so on and so forth. I
mean I think the point of not going back is that I might have been stuck there for some
reason, so I might have come here for a couple of years, stepfather, all the rest of it,
yet go back there and there is some funny business goes on which stops me, some
further manifestation of the fight between my real father and my mother.

Mm.
But, but I wouldn’t like to say which side the truth... You know, I, I, it’s totally
opaque to me, all that business, it’s talking about stuff that is opaque, I’m not
interested in. I mention it to you right now but the last time I talked about it to
anybody, not because I’m hiding it but just, it’s just not relevant, is probably twenty
years ago, right.

Yes. Yes.
I mean it’s just not...
[28:37]
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Just a quick clarification question. Was this something you were aware of at the time,
or...?
Yes, because my grandparents died, my first cousin was killed in a car crash, there
were various manifestations at ages, you know, thirteen, fourteen, of it might have
been. They came here. So there was some contact. But I couldn’t go there, and so
when things happened there, funerals in particular, it seemed, I probably at the time
thought it was... Well I, obviously I noticed it; I can’t, to be quite honest I can’t really
remember, because again, it didn’t cause great grief in my life or, you know, I haven’t
suffered for it and I haven’t had a great scar on my personality as far as I can tell
because of that. I might have other ones, but it’s, it wasn’t because of that.
[29:37]
Mm. Can we talk a bit more about your mother? You’ve talked a bit about your
stepfather. It would be good to have...
Yeah, well she’s a fine lady. She’s married three times now, so, she’s picking up her
pensions very well. So she married this first guy. He then married William Hopper.
He died in 1978, and fairly quickly, two years later, she married a third guy, through
introduction if I can put it of the Polish mafia in the, well not just in the UK, because
this guy was a Polish guy who had gone to Canada after the war, and lived in Frenchspeaking Canada. And, you know, there was some match-making that went on.
Goodness knows what, but fairly quickly she married him, so, about two years after
Hopper died. And off she went to Canada and lived in Canada from about 1980 until,
I don’t know, about 1999, 2000, something like that, maybe not quite, 1998. Because
this third husband of hers, a fellow called Proust Jankowsky, got Parkinson’s disease,
and, somehow they felt more comfortable when he was unwell, both from a care point
of view and just also a context point of view back in Poland. And then he died, a few
years ago now, quite a few years ago, I think in about 2002, 2003. And she has
continued to live in Poland without getting married again ever since. And she was
born in 1928, so she is eighty-two. And, so I guess, Proust Jankowsky would have
been roughly the same age. I would have been seventeen years older, so, you know,
that’s, that’s the way it went.
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Mm.
So she is, yeah, she is a nice lady. She’s very opinionated. I think, whatever
experience she had with my real father, hardened her a little bit, so she’s never
completely trusted men ever since as far as I can tell.

You mentioned that she was quite academic, or had an academic background.
Well, just, she always trumpeted it up. She did a degree, which was a big deal after
the war and all this sort of stuff, and she always valued that very highly. Our family,
before the war, was a well off, middle-class family and lost everything, right, so, her
childhood was a privileged childhood, had a printing business, [laughs] so that
definitely went during the war. And, you know, they would have nannies and all the
rest of it. [pause] And so that’s her thing.
[32:37]
And then it all got smashed in the war, and her father, my grandfather, had an
administrative job in the church as it happens, but, I don’t think he was religious, it
just happened to be in the church. You know, administrating weddings and funerals
and stuff like that. And they lived in a little place which, which still exists, which my
uncle lives in now, where my child... you know, my grandparents, so that still exists.
So I think she, I mean she’s got many positive things, but she’s also always a little,
been a little bit suspicious. No, that’s putting it too strongly. Let me put it this way:
she’s always got a separate bank account. [laughs] So it’s not...
[33:33]
Did she ever talk about the war, or, or not really?
Yeah, well, because, all I ever remember is this Warsaw Uprising, because I think
she’s got some scars and stuff, so she would have been, I think, so, ’28, ’38, fourteen,
fifteen years old, something like that, running around, you know, taking messages and
actually part of the action and all that sort of stuff. So that’s, that’s the main thing.
So I think she was in Warsaw, and then, trouble happened, and somehow, they lived
somewhere, I think maybe by that church where, or something. Then, after the
Uprising, officially they got this flat after the war and have stayed there ever since.
© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 13
C1379/10 Track 1

But that’s all, that’s, that’s all I’ve got. My uncle, her brother, when I go, he talks
about the war. Well I’ve stopped him because he just drives me mad. Everything is
in terms of the war, but that’s I think not because he was particularly, he was younger
than her, so, he didn’t participate in quite the same way. But... I don’t know, maybe
people of that generation, that’s what they’re rooted, that was their strongest
experience. So I, you know, I can’t take it, I’m going tourist, and he says, ‘Well so
many were killed over here.’ So... [laughs] Talk about something else, I’m a tourist.

Was it really something you were conscious of more widely when you were growing,
or...?
No. No no.

Mm.
And Hopper, one of the roles which he had, and I kind of have with my kids, is, no
guns allowed, no toy guns, no thing. Hypocritically, I shoot, as in shooting pheasants,
and so does my son, but that I consider different to, no military... and it’s not out of,
you know, I’m not a principal in the sense I’ve got something against the military, I’m
not a, I’m not at all, I don’t have any strong views, but it’s just as a method of
bringing up children, with me, no toys that had military overtones were allowed.
These days you can’t, they’re all shooting each other all the time on these computers,
so, you know. So, so, and that had, that obviously has had some kind of an influence
on me, not to make me anti-military at all, but, you know, it was a material thing that,
I didn’t have any military toys.
[35:55]
So what sort of toys did you have?
Train sets. People ask me, why do I do what I do? Well it’s very simple. It’s because
I got a train set, I liked it, I put it together, I took it to pieces. Then I got a Scalextric
set, and I liked that, put it to pieces, took it to pieces, put it back again. Then... So
that’s age seven or eight, was the train set. Then age ten and a half, eleven, when I
think, when we first came here, literally he said, ‘Let’s buy you some more toys,’ and
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we went off and bought some Scalextrics. And then age about fourteen I got a
electronics kit. Simple idea. End of story, right?

What did you build with the electronics kit?
Well, one of these Philips kits. So it had the instruction, you built the radio, built the
Morse code, built the, you know, all this sort of stuff. Didn’t understand it much, but
you could build it and you could see it wasn’t too big deal. So as simple as that.

So would you follow the instructions then, or build your own thing?
[36:51]
Yeah. Yeah yeah yeah yeah. Yeah yeah. OK, the angle that you have to somehow,
and again this is in retrospect, so I’ll give you one or two Hopper stories which I think
are relevant to this sort of, for this sort of purpose. So, when I arrived here age ten
and a half, it was the time of grammar schools, time of secondary schools. I couldn’t
speak any English at all, not a word. I went to a primary school, we lived in Victoria
at that time, Church of England primary school round the corner, and started learning
English. So this is January ’64. I needed to go to another school September ’64.
January I don’t speak a word of English. So 11-plus, no can do. Hopper had got a bit
of money, but tries to get me into schools. So I go to Latymer private school;
Latymer School, not interested. Westminster School, not interested, because, can’t
speak English, no 11-plus, get out, right? So, that didn’t work at all. I ended up
going to a grammar school, because, somehow he talked the headmaster into it, a
school called Quintin School, at that time it was a grammar school. And it actually
was in St John’s Wood. So some way away. So I spent my childhood commuting
across London. So I, starting at school, my English still isn’t great, and I had been
very top of class in Poland, right. So I go and I’m bottom of class in this grammar
school. Or towards the bottom. Biggish classes, thirty and I’m twenty-five or
something. And in those days they used to rank you like that. These days I look at
my kids’ things and I haven’t got a clue what their ranks are, which is probably a
good thing.
[38:48]
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But it’s still a, not too bad a school, and it’s one of these things where actually it was
built as a single building, well it’s got the grammar school and, sorry, two buildings,
but one complex, grammar school and secondary modern school adjacent, but it’s
actually one complex. It’s kind of a, divided, and I went up to the grammar school.
But not doing very well. And, I think that I did, the change from Poland to here didn’t
make much difference, but when I look back, and at the time I would have said,
absolutely fantastic, everything’s fine, but actually when I look back on it, it did have
some effect, because I went from being top of class to being bottom of class, OK? So
that’s an interesting thing. And, I remember, you know, these sort of little nuggets
one remembers. I remember being slightly ridiculed in class for my English for
example and the kind of books I was reading. Because I was reading Enid Blyton,
and I was age eleven in a grammar school, so, you know, there was, nothing heavy, I
wasn’t bullied or anything like that, it’s just, it’s just, things like that.
[40:00]
So then Hopper says, ‘My boy, my boy, my boy.’ This is interesting, it’s an
absolutely true story. So in year two... So year one I didn’t do too well, year two I
didn’t do too well. So beginning of year three he says, ‘My boy, I’ll give you some
money if you do better.’ OK. And I had been pushed out of, I wasn’t in one of the
top stream, I was in a middle stream, and I was towards the bottom of the middle
stream at year, two, end of year two. So he says... Let me try and reconstruct this.
He says, ‘I’ll give you £1...’ Oh I can’t remember. ‘£1 for every place you go up.
And if you...’ Or for the first twenty places. Some formula. And I came top at the
end of the third year, so I was top but of the lower, of the middle stream. So,
somehow, something got through to me, or maybe I just caught up. I wouldn’t like to
say it’s just because of the incentive, that’s far too prescriptive, or, precise. OK? But
nevertheless, it worked, so I got the money, and I bought some, some, maybe some
more trains for the train set or whatever. But I went from, right to the top, number
one. But then it faltered again, in the sense that I got advice, and we weren’t in a
particularly tuned-in middle class, we were in slightly, [inaud] because, Hopper’s
daughters were not academically strong, and so they left school at relatively early
ages, and actually left the country; and my mother was completely out of her depth as
far as how the education system works and what she can do; and also, we were, by
then we lived in Putney and I was going to school in St John’s Wood, so it was miles
and miles and miles away. So, while there was support in some very general sense, it
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isn’t sort of, the middle-class support that I find myself doing with my children right
now, my wife does with her children.
[42:13]
So, year four, year five, I got advice, go for bulk in O-levels, not quality of O-levels.
So I went for bulk, and I got quite a few in those days, ten or eleven, but they were all
Cs and Ds and Es, not very good. So I actually in retrospect again lapsed, I didn’t do
particularly well. And because I was in these middle classes, I got chucked out of
some subjects such as history and, something else, I can’t remember, and started
doing woodwork and all that, right. So I was being pushed down into that. So that by
the end of the fifth year, I hadn’t done particularly well. Sorry, I’d done OK, but you
know, this is not the top of class student here, right, that you are talking to, in that
context. At that point the school went comprehensive, the two bits merged and
became a sixth form, which was a comprehensive sixth form, and the school exists
and is a comprehensive school to this day.
[43:19]
And I always wanted to go to university, but not having had any, really that good
marks, I started doing my A-levels, and in those days it was just restricted, so there
was pure maths, applied maths and physics only. And, and I did Polish, but that was
just a little fun, in a college in Ealing, just to get some reading done. But, all wasn’t
well. And I had, not a fall-out with the school but you know, the school were just
dealing with people as best as they could, so on. So they sent me off, or they
recommended to my parents, and they took up this recommendation, that I go to a
psychologist or something, an aptitude assessment person, not an IQ test, a deeper
thing, you know, some tests, some discussions and so on. Which we did, and in lower
sixth, I think it was lower sixth, and they produced a report which said, I wasn’t even
good for an HND, right. So they said, oh, no no no, the tests don’t show ability,
nothing doing. So this... so, so then the school almost said, ‘You’d better leave,’
right, ‘get out.’ So this wasn’t a good time. And I discovered girls, and there were
other guys in that school that, we used to go, by then I was going down to Soho age
sixteen, seventeen, and I was on the razz, OK, having a good time. Handing out
leaflets for clubs in return for getting free entry and all this sort of stuff. So, you
know, man about, not man about town, but you know, not country boy, shall we put it
that way, right. Savvy-ness. Nothing bad happened, but it’s interesting, you know,
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going to Soho Square age seventeen, have a good time, down the clubs. Anyway, so,
you get the drift there?

Mm.
[45:28]
And I ended up getting poor A-levels, two Cs and a D. But I had persevered at least.
But by then, computers were starting to, you know, so we’re talking now, A-levels
were ’69/70, so ’69/70, computers were in use and it was a more popular subject. So,
a family friend, when advising what sort of university to, a family, actually family
friend, the father of another pupil at the school, who happened to be Polish, friends,
acquaintance, was a little more strong, advised that computer is a good line. So I
decided to apply for computing courses. And obviously, I had it in my mind at the
time that I was of uni... and I think this came from my mother, it was just a sort of
assumption that, of course you’re going to do this. Now Cambridge, completely
unattainable, God! last thing was Cambridge. Several people went to university from
my class, from my sixth form, but it was towards the more unusual set of... You
know, most people left, it wasn’t a, a school which caused lots of people go to
universities. It was where the family, all of them became doctors, is the one I’m
thinking, so clearly there was some family push to be a doctor behind them, and they
managed to do that. But it, you know, wasn’t...

Do you think the school was aiming it’s pupils towards anything specific or just
getting them through?
No, I think it was a time of change, the... While it was in a fairly well-off area,
actually the catchment area was Kilburn. You know, so, I don’t know, it was a, it
wasn’t rough but it wasn’t a private school on a silver platter by any means. But on
the other hand it had a cultural breadth, which meant that if you went down Soho age
seventeen, that wasn’t a total surprise for you, because you weren’t a country boy
because you had Irish, you had black, you had Cypriot, you had, all kinds of people in
school. You had Jewish community, people, you know, blah blah blah blah.

It sounds a very diverse group of people, that.
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So very diverse. Very diverse. But not academically per se strong or, thing. And
then it had become comprehensive, so clearly there was some chaos or some change
or whatever it was in retrospect and teacher turnover and God knows what, right. And
the original headmaster, I guess was disappointed with me, had left by then, but he, I
don’t know, he left. I, you know, there was some turmoil, God knows what. Good
luck to him, I mean, so on. And I was a bit of a lad you know, I got caned once or
twice and all that. So...
[48:25]
However, it did give me two Cs and a D. I was encouraged in the, by the parents, that
actually university was not out of the... So they disregarded the, the, polite
psychology report or whatever it was, I should find this thing somewhere, I don’t
know if we’ve got it somewhere. And I can tell you why that went wrong, that went
wrong because it gave me a whole lot of tests, a load of tests which didn’t take my
cultural background into consideration. So they were spelling tests, they were various
things, but they were for a native English-speaker and they weren’t for a native Polish
speaker who had started speaking at age ten. And therefore, that, you don’t take that
into account, all my scores would have been lower and then the aggregator didn’t pay
enough attention to that, and so she gave a crap review.

That’s really interesting, because, I’ve always thought of educational psychologists as
being a sort of recent phenomenon, but...
So we’re talking 19...

We’ve got one in the Sixties, it’s...
1969. And this has left a mark on me. Only, not a scar, but I am very suspicious of
aptitude tests full stop, whether for employment, in my companies, you know, let’s
have incoming tests at the interview to select. [click tongue] Tricky with me. Do I
believe it? Well I won’t even have it, right. And then, also admitting kids to
university, marks are important, I pay attention to them, but, they’re not the holy grail,
you know, and that’s, that’s me. You can have all the As you like, but, that doesn’t
mean that somebody who doesn’t have them isn’t just as good.
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Mm.
So, so you see what I mean. So, so, that’s my, I mean that’s my explanation in
retrospect. I’ve no idea what reality is.
[50:13]
Mm. Can I ask you a few more follow-up questions about, back at school days
specifically. Subjects have popped up here and there, but I was wondering what your
most liked and most disliked subjects were, shall I put it?
Well, I think the things that, geography was very strong, and that’s to do with this
physical geography memory that I’ve got. Naturally an immigrant, and then a family
which travels on holiday, has a broader outlook than perhaps somebody else who
hasn’t travelled so much. So that has fuelled it. So I like that sort of, stuff. The
maths side of things has been not bad, and the physics side of things has been good. I
think I would have liked the other subjects, like biology and so on, but I’m not sure
they were taught that strongly. And in those days you tended, you tended to be
filtered into a smaller number of subjects which were pushed, and sort of, others were
in abeyance if you like, they were, they were, not... you know, you didn’t have a full
portfolio necessarily. So because they removed history, I don’t know if I’d be good at
history or not because t some, you know, age, at the second year I think was, they
said, ‘Your marks,’ pf! you know, ‘you’re out, you’ve got to do woodwork.’ So...
And I was pretty good at woodwork, there’s nothing wrong with woodwork. I’ve still
got a mechanical... and all that fettish, I fiddle around with my aeroplane, I like it,
because I do all sorts of things. But... And I could change the cylinder head on my
clapped-out Triumph Herald that I bought in, in my sixth form, over the lunchtime
period, right. So, it’s not all bad, right. But it, you know, in the sense that you might
be thinking, which were my stronger subjects in a slightly more academic overtone, I
don’t actually know, because they weren’t all necessarily available to me. And I was
on the razz down the West End anyway.
[52:14]
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Mm. I was interested though in that you were talking the sort of, hands-on woodwork,
mechanical aspect. Was that something that particularly appealed to you, even
though it was a choice you hadn’t made yourself?
Well I’m not sure, appeal is too strong. I am, I like that sort of stuff, and therefore I
didn’t reject it. At the time I, I... I think there’s been a... Look, and then I went to
university and I came top of everything ever since, full stop, on every metric, right.
So, there was clearly some structural thing beyond me going on here. As I say, I don't
bear any scar, in fact I rather... actually in some ways I like it, because I’ve had both
now, right. I’ve had the old academic stripes as much as you can cope with and
beyond, right, fine; but I’ve actually had a breadth in a curious sort of way of
experience, not by subject. Oh yeah, I’ve caught up with all this stuff, but, not by
subject, but just life, right.

Mm. Mm.
Life. Different people, different contexts, different communities. Big town, travel,
savvy. I mean, age, my, was it the first year or second year, I can’t remember, but,
one year, one year between the first year and the second year of undergraduate, so age
nineteen, I drove from here to Iran and back in my car, and yet the second year I went
and spent two weeks travelling by bus round Brazil by myself. Now that didn’t come
out of a closed, sheltered, closeted upbringing, right. It came out of something.

So did you have a particularly free childhood then, or...?
Yeah. But in a, but not in the sense... It’s that school, it’s that community, it’s all
that, right. It’s what my children are now having in Sawston Village College, because
they go to the local comprehensive school. It’s a completely different version,
completely different, da-da-da, but actually, they occasionally get bopped on the nose,
that’s OK, so long as they don’t bop back too much, right. [laughs] And still achieve.
So, so that’s where I’m... So, try and answer your question, do I like it? You know,
it’s very hard, I, I... I can tell you a Jewish joke, because there was a, a whole Jewish
community of pals that I keep on having very good contact with, some of my best
mates, you know, man, woman, old grandmother walking down the street in the
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Jewish part of London, and, this very good-looking young flasher in a fine tailored
coat jumps out in front of her and flashes her. And it’s a joke about experience. And
looks at it, and she says, ‘You call that a lining?’ [laughter] Because, that comes
from my school, right.
[55:15]
Who were your friends at school then?
Well, you know, it’s, it’s... People, I’m still in contact with several of them. But it’s
people from these different communities... It’s, it’s all too, it sounds too polarised.
There was a variety of English people and non-English people and so on, and, and that
does permeate your life once you’ve got that. So you had a French person, I can think
of, I can think of a Polish guy, is one of my best friends, kept in touch with. And the
guy I went to Iran with who’s Iranian, so the two of us. I’ve lost contact with him.
But there was another... the reason I went there was because I had a mate from that
school. We used to play rugby, and his parents were back in Iran, so we said, OK,
let’s... I happened to have a car, OK, let’s drive to Iran. Off we went. You know,
that’s all rooted in that.

Mm. Mm.
And to this day, last year I flew round the world in my little aeroplane, same stuff,
right, except it takes a bit more money. [laughter] Across the South Pacific in that
little aeroplane, single-handed and the rest of it. Well, you know, it’s all the same sort
of stuff. And that’s rather different to saying, I had a sixth form, I had, played cricket,
we had nice blazers, and, I also did A-levels and I crammed, did some more, and I
practised and I got into Cambridge. That’s fantastic, nothing wrong with that. Good
luck to that lot.

This has a very sort of, broad, all-encompassing, I’m going to use the word education,
but taking in wider things around you.
Yeah. But in pure academic sense, you know, two Cs and a D, excuse me, and only
three A-levels, apart from the Polish one. Not... It only, it only came out later, so...
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[57:02]
I must put in a good word for David Aspinall, a fellow called David Aspinall,
because... So I get two Cs and a D, and I applied for Manchester University, went for
an open day, Lancaster University, and Swansea University. OK? Manchester asked
for two Bs, and I get two Cs and a D so no chance. Lancaster asked for three Cs; I get
two Cs and a D; maybe. Swansea asks for three Cs; I get two Cs and a D. I phone up
Swansea, I say, ‘Ooh, ooooh.’ He says, ‘It’s OK.’ So I went to Swansea.
Manchester, there wasn’t even any point talking, and I didn’t, I didn’t phone up
Lancaster, I just phoned Swansea. And I have a little soft spot for Swansea because
we used to go on holiday not too far from there to a Polish family up in the hills, in
Carmarthenshire. So, some kind of a, Swansea, lovely beaches, blah blah blah. So,
this David Aspinall who said, ‘Two Cs and a D, you’re in,’ took me.
[58:16]
Mm. Before Aspinall, had you had any other good teachers?
I can remember one or two names, but I can’t say whether they were good or bad
teachers. They weren’t bad, I’m sure, particularly, but there is no person that comes
to mind apart perhaps from a geography teacher whose name was Websdale, and
came from Great Yarmouth, because I like geography so obviously that somehow,
you just triggered it. But I couldn’t, apart from this headmaster whose name was
Holt, I couldn’t tell you another name.

I think that probably says something in itself.
Yes.

You brought the headmaster up a moment ago before, and I was just wondering, was
he difficult at all?
I don’t know. He was a, he... It’s only memorable in the sense that, one, he took me,
so, Bill Hopper turned up saying, ‘Please please please.’ ‘Yes OK.’ Secondly, he
caned me. Thirdly, I look back, he was a man of small stature and there was
obviously some chagrin about the education system at the time which, I’ve no idea
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what it was, but, becoming a comprehensive school, and, you know, him retiring at
that point and whatever, I don’t know, whether he was having fights with the London
Borough of Brent. But I still remember him in the sense that he did take me and I did
end up in that school, and one way or another, I’ve done very well. So, you know, it’s
not like I have this evil person. I think, on the contrary, yah boo sucks, Upper
Latymer or whatever. Actually he, in the same way that Aspinall, he made a decision,
and not somebody else.

Yeah. Yeah.
Now for all I know, they were, you know, Freemasons, but you know, [laughter] who
knows? I’ve no idea.
[01:00:19]
I wan to skip to sort of, one end of your educational career. You know, I was just
wondering if, what you remember about school in Poland, from a comparison point?
Well there it’s a little bit, family culture, importance of your teacher, because I was a
primary school, so there was a single teacher for all subjects much of the time. So,
the, what maybe I referred to earlier as a middle-class push, that existed; wasn’t a
middle-class push, because classes don't map as the same thing, but the town persons
taking care of kids in a reasonable school and being close and, and my mother has this
big time, and Polish culture has this big time, explicit achievement. Here you would
call it, keeping up with the Joneses. Petit bourgeois you call here. But it’s not, it’s
different. It’s, it’s, you come off a base where the country has been destroyed during
the war. Yes, there is a touch of the, I am better than you, but actually there’s a
substantial part of, in order to make, restore, make progress, you’ve got to achieve.
And so, marks and education are an important component of that. And I had that, all
people have, and I certainly had that in my primary school context in the little school
in Warsaw that I went to. And that just permeated everything. So that’s my memory
of it. And so you would have ceremonies giving, you know, the prize. Because I was
doing well there and I, in fact I accelerated by a year, I never did the first year, just
went straight into the second year, all this sort of stuff. As I said to you, I’ve been,
also talk about money, I’ve also been bankrupt once, almost bankrupt once, so you
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know, it’s not the only dimension where life goes up and down. But it’s, it’s that you
know, the teacher gives you your prize. It happens in this country as well, it’s just,
it’s just, there it’s, as I say, if you look in terms of the early Sixties, late Fifties, very
late Fifties, that’s not too far behind the war, so, you know, that’s fifteen years after
the war.

Mm.
So that’s like, 1995. So Tony Blair... So it’s not that, you know, not that long ago.
And so, if you have that as your background, the place smashed.

So sort of, educational achievement, doing well, is almost a way of healing the war in
a way.
Yeah.

If that’s not too strong a way to put it.
Yeah. But also it is a more mainstream thing that parents compare and keep up with
the Joneses about, by proxying through their offspring. That’s... And that’s a cultural
thing.

Yes, yes.
Here you tend to do it but more subtly. There, you, you...

Was your mother competitive when you were...?
Yeah. Yeah. You know, you stab your, other family from the front from this point of
view, you know. Sort of stab them a little more from the back. No, that’s putting it
too strongly. But you get, you get, you know...
[01:03:43]
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You mentioned your grandparents a little while ago and we haven’t gone back to talk
about them yet. They sound quite important in your life.
Well, yes in the sense that they were my home, and I spent a lot of time with them,
because they were looking after me while my mother worked. And some of the time
she had night shifts, so, because she worked in a hotel. So, you know, that’s, that’s
the main thing. And then, being in the... before Hopper and after... Because I really
only remember being with my mother; just a bit of interaction with my father. My
grandfather would obviously take me out on a weekend or whatever, or, you know,
just do stuff. So I remember that. But that’s it.
[01:04:30]
Mm. What childhood entertainment did you have?
Childhood entertainment. All these toys that these boyfriends of my mother’s gave
me in Poland. And here, here it was, again when I look back on it... Is this all
relevant to you? Is this the sort of thing you want? I mean... Are you sure?

Yes, we’re trying to get...
Well, as I say, I was in a curios position. I lived in Putney, because, the place in
Victoria we lived was where my father used to live with his first wife, and not
unexpectedly my mother said, ‘Oh, I’m off.’ [laughs] So off we went. And we
bought a slightly Eastern European style modern flat, rather than this sort of, near the
Houses of Parliament, sort of slightly more velvety kind of buildings and apartments,
with, you know, a few more cobwebs around the place. Newbuild, nice place, we’ve
still got it, thing. But that was an hour by train from school, so I had no friends
nearby at all, right. So, I used to watch TV, and then, only when I got older, you
know, going a little bit on the razz, but basically, I went to school, I went at home,
stayed at home by myself, didn’t have any friends round there, and so on. So, so what
did I, you know... So, I played with my train set, watched the TV.

Mm.
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That’s it.
[01:05:53]
Did you read at all?
No, my reading got wrecked by the change, so, I’m not a big reader, and that is a
consequence. I was a big reader when I was a kid in Poland, and then when I came
here, I never got back into reading books. I’m a great absorber of information, that’s
different. But, if you say, am I big literary reader? No, not at all. Am I a big reader
in some broader sense, magazines, facts, artefacts, I mean, all sorts of readable
artefacts, right down to train timetables, well not quite but you know, and some...

Reading broadly then.
Very very very very broadly, but not prose, and not poetry.

Mm. When you were growing up...
And that’s, and I think that’s a specific consequence of the change.

The language, yes.
The language change and the lack of English and the physical, cultural circumstances
as well, meaning, not central London, you know, just... All those things.

Mm. Mm.
Plus school, saying, you know, English literature, you’re not so good at that, do
something else. I mean I did end up doing it, but... And when I did read... Actually I
can read, that’s a paradox, it’s not that I can’t read, and I occasionally do read, and
especially if I put a talking book on the, on the thing, then I rather enjoy it and I can
listen to it for hours and hours on end. But if you mean, am I a dedicated reader of
prose, so that I can compare notes about Simone de Bauvoir or somebody with, with
the fan club, no.
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[01:07:44]
Mm. The contrast between Britain and Poland popped up there again when we were
talking about education, and I was wondering, how different did you find living in
British society to living in Polish society when you first came over?
Well, it’s, it’s very simple. It’s... Operationally I hardly noticed. To me, I mean,
that’s fine, I was having a good time, so there was no scar, no bad, no nothing, right?
It’s just that both, not being able to go back to Poland, and being an hour by train
away from where most of my friends were, that clearly had some kind of an effect.
And the effect was, to some extent I guess what it boils to is, restrict my horizons a bit
in a funny old way, right. Not reading, not so much, and you know, all that sort of
stuff. But I didn’t think of it like that, I was having a good time, and as soon as I went
on the razz in the West End, that was even better, right, I mean it’s not...

You sound like you had a very interesting teenage period.
Well yeah. And when I went to Swansea I was more savvy than your average
undergraduate turning up there, you know.

Mm.
Because they came from all over the place, big and small, and, I was much man about
the world and town or whatever than any of that lot.
[01:08:56]
Could you break that down a little bit and just sort of, tell me what you got up to as a
teenager?
Well as I say, we used to go pulling down in clubs in London; we used to have a little
band; we used to, you know, do all those sort of, things. Go and chase the girls.
Because it was a boys’ school only, right, so go and chase the girls in the girls’ school
next to, well, the street next door, and all that sort of stuff.
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So were you musical at all or...?
Sorry?

Were you musical?
Musical. A bit, but not much. So I played in some little band very badly, but that was
one of the manifestations of trying to get out, with my guitar and... I don’t play it
well, you know, don’t misunderstand. As compared to my kids now, whatever, so on.
But I did learn and I did play one or two times, three or four times in one or two
places, going, bang, bang, shake, shake. But, this is all in the West, you know, this is
all in the... Remember this is, we’re talking 1968, ’69, ’70, I mean, [vocal soundraving]. [laughs] The school was just round the corner from the Abbey Road
crossing that they’re talking about on the news today, I mean literally round the
corner, right.

That’s the Beatles one.
The Beatles one, yeah, I mean it was like, 400 yards away, 500 yards away. So I used
to drive down Abbey Road when I got my Triumph Herald in the, upper sixth by then
I guess it was. So it was all... So that’s, that’s, you know, hippies, free love, all that
stuff. And I was right there in London age sixteen, seventeen, eighteen, a relatively
unsheltered thing with, you know, we had, we weren’t skint, we weren’t rich but we
weren’t skint, had money to go round. And I got my allowance and off I went. Or I
earned some money doing something, sort of, spring cleaning, to earn enough money
to buy a car.

Spring cleaning?
Yeah, houses, went round, spring cleaned some houses, got ninety quid I seem to
recall, bought a car. And I think they could have given me the money to buy the car,
but, no, it was fine, work.

That was a very interesting time to be growing up in.
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Yeah, that’s right. So... And so I feel very familiar in London, you know, I’d go
down there. I kind of know, it’s a little bit of, I’ve been, you know, I’ve not lived
there for a very long time but nevertheless it’s a very very very familiar place to me.

Mm.
Very very very familiar. More familiar than Warsaw by miles. I mean, Warsaw age
ten, that’s kind of, history, whereas London...
[01:11:27]
Did you have many girlfriends or...?
Yeah, used to, you know, that’s part of the, part of the thing, was to chase girls,
particularly it was a boys-only school, so chase the girls. Can’t remember. Real
girlfriends came at university, but, yeah, I had, you know, went on the pull, we used
to go down to Swiss Cottage pub and pull the Swedish girls, you know, let’s, come
on, let’s... [laughter] That’s what you did.

I had a sheltered childhood in South Wales, so it’s... [laughs]
Well there we go, you see what I mean? So, which part of South Wales are you from?

Port Talbot.
Port Talbot. Well I lived in Swansea for three years, so that was part of my
university...

About thirty miles away, yes.
Yeah. Used to, we even went to a club in Porthcawl once, so there we go. [inaud]you
used to go, Swansea's a bit dead, lets, somebody said there’s a club in Porthcawl, let’s
drive down there. Knock the door.
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I don’t think I’ve ever seen nightlife in Porthcawl, it’s a strange... [laughs]
Well there wasn’t, yeah, that’s right, but anyway.

Oh, so you could just like, go into pubs aged sixteen and...?
Yeah, because, that’s the way it was. And you know, I must have looked a bit older
and all that.

Mm. And your parents just didn’t mind and...?
No. No, because, you know, age sixteen... You know, I used to get on a train, at first
I used to cycle across London to see some friends, then, I guess when I was fourteen,
fifteen, sixteen, then I used to get on a train. Then I bought this Triumph Herald, used
to around in that.

You sound very mobile.
Yeah, yeah, yeah, that’s right, yeah. Yeah. Yeah. But as I said, that’s not to be
critical of anybody else in any other way, the more academic type. Good luck to
them, I mean I just, it’s just nothing to do with it, it’s just, I’m just talking the way it
was. And, you know, there is merit in a breadth of experience. Well there’s merit in
other things.

Mm.
This is all very personal. I mean I don’t mind, but I mean I’m not sure what use this
is, because you can’t extrapolate too much from that into... Because life goes on, and
sort of events happen, and you cascade through life in a series of, you know, things,
and it just happens, right. So, and how much one cascades, leads into another, I’m not
sure.

Well, I don’t think you can easily separate someone’s personal life from their
professional career in a lot of cases. You know, it informs their mindset, and it
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explains how they go about things, the way they think up ideas. And plus, you know,
it’s, it all sort of, gathers a wider social history of Britain in this case, which is really
valuable in its own right.
[01:14:05]
But yeah, let’s take it back to something a bit more focused perhaps, and, science
when you were growing up, did you have a strong opinion of it at all?
Well, there was, so now you’ve mentioned science, there was a very strong-minded,
opinionated chemistry teacher was, the name I can’t remember, maybe will come to
me. He was both good and bad. He was bad because he was a very aggressive,
proscriptive teacher, but, he was good, because he was also stimulating and so on. So
I remember picking a fight once or twice with him, saying, ‘I’m not your dogsbody.’
But he, I think he liked that, and therefore he, you know, he didn’t take umbrage and
push me away, he, the opposite. And he obviously liked his chemistry and he was
determined. And I can’t read it, whether we were crap and he was frustrated, or
whether we were good and he was crap. I’ve no idea, but, obviously I like that sort
of, slightly reckless stuff you could do in a chemistry lab. I can’t remember what I
did but, you know, it’s a touch of that sort of stuff. There was a, a quite agreeable
biology teacher, so, that’s all I remember of him. A little bit more living things in the
classroom. I mentioned maths, so, I was a bit up and down. I think I do have a talent
for maths but it was up and down. Pure and applied maths as it was then. So that’s
the science, that’s all the sciences. What else would have been there? Nothing, that’s
it.

When did you first get interested...
And physics, there was physics, physics, physics. And I have little recollection of
physics. I built a model hovercraft, that’s my recollection of physics.

That sounds pretty impressive.
That I used to do on, take on Wimbledon Common pond, and float it across. So that
was, again that wasn’t too far from where we lived. So, you know, so, again, I guess
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I’m getting back into train sets, right, except a bigger train. Now I’ve got an
aeroplane, but it’s all the same stuff, right.

Mm. How does one build a... I’m interesting, I’m supposed to be talking to actual
hovercraft designers at some future point.
Well you get, you get some plans, you get a bit of a kit, then you find an engine, you
know, and it’s good to have an engine going that way. Balsa wood whatsit. Bit of a
skirt. Some of the air gets channelled backwards, you put it on Wimbledon pond and
hope it doesn’t stop in the middle because then you’re stuck, because you can’t go in
and get it. [laughs]

So is this one you could ride round on, or just remote control?
No no, it’s a model, it’s a big model. But, you know, you could have a little petrol
motor, one of these aeroplane petrol motors; you get balsa wood; you’ve got to deal
with water. So it’s a boat, you know, you’ve got to try it, you’ve got to take it. So,
yes. I seem to recall we had a garage, so it wasn’t inside, we had two... well we still
have, sorry, no we do, two garages at this flat, and one of them was my little sort of,
place where I did this sort of stuff.

Mm. Did you build anything else?
I can’t remember now. Gliders and stuff, but, yeah. I remember the hovercraft
anyway, because you said, you said, you know...
[01:17:25]
So obviously, so yeah, there is a... OK, here is your template. I like practical things,
and they’re rooted in understanding how the different things work, which itself is
rooted in science or engineering or maths or whatever it is, and that chain exists and
always seems to have existed. And even when I was a seven-year-old knowing which
round to wire the electricity to make the rain go, and knowing that you can’t cross
over the wires, because that’s not allowed, it’s all the same stuff, right. And going
around the world last year in my little aeroplane, across the South Pacific, and
knowing how the GPS works and actually all that, it’s all the same stuff, right.
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All knowing about how things work and...
Yes.

...building on it.
And how it relates to, how they fundamentally work as well as how they practically
work.
[01:18:08]

Mm. When did you first get interested in computers though?
Well as I said, this was this... So here’s a little vignette for you. This guy said,
‘Computers, very good.’ So I applied for computers. And I remember going up on a
train for the open day at Manchester and having a magazine called, something like the
Science Journal or something, and trying to figure out what the difference between, it
was something about computing, what the difference between hardware and software
was. What the concept of hardware was, what the concept of software. And I felt that
if I get out there, at least I understand that, when they ask me, and that might put me
in a good, good shape. So this would have been, early part of 1971. There were no
computers in schools, so, this computing was abstract, right. I didn’t have access to
any computing. So I bought a magazine, and I still remember the issue because I can
remember... And I didn’t figure it out, I didn’t figure out... I can use the words but I
didn’t figure out the difference, I didn’t... Because you know, it’s in the abstract, so,
what’s... what’s a computer, what’s, what’s, what’s, what... I haven’t got a clue.

Mm.
So that was early part of 1971.
[01:19:18]
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And so you applied for a computer degree not really knowing that much about
computers at all.
That’s right. That’s right. Based on this advice, based, which was good advice, based
on this sort of thing. And then I ended up in this course, and again, in retrospect this
was this guy Aspinall, he did me a huge favour, and I, and I owe him a debt of
gratitude just like I owe Maurice Wilkes and David Wheeler here a debt of gratitude,
which came later. So he set up a course. He was a fellow who was, not quite as early
as Maurice Wilkes and David Wheeler as pioneers of computing, but he was at
Manchester and he was one of the earlier people but not in the earliest category. And
he helped build the MU5 and various bits and pieces. And, he got a chair at Swansea,
not at Manchester, his first chair at Swansea. So off he went to Swansea, and I think
that might have been the year before I went there, and set up a course he called
Computer Technology. Computer Technology. I’m Professor of Computer
Technology; Maurice Wilkes is the original Professor of Computer Technology. So, I
know this now but at the time, oh, computer technology sounds good to me. And this
Computer Technology course that this guy put together, as this freshly minted
professor doing a new course, was a, what I now realise was a great combination of
hardware, electronics, computer science, and a little bit of economics and business
studies, OK. So I had courses from the Computer Science mob up there; I had
courses from the Electrical Engineering; obviously some bread and butter maths, and
all that. And then, it’s like a major and minor. I mean the minor side... So those
were the majors. The minor side, I remember getting some courses on economics, in
effect an A-level course, Lipsey was the textbook we used, which was the yellow
cover standard textbook, which you could have done in school if you were doing that
sort of thing. And I remember having lectures on accountancy, double entry and
balance sheets and stuff like that, at some stage in that course, and having exams on it,
as a minor set of things.
[01:21:35]
So now fast forward. You know, it’s a match. It was a lifetime match, not just for
me, for the subject, right, for the, for the world. And, so it played to my strength on
electronics, or interest rank[ph], whatever. It introduced software as part of that. And
then a little bit of... It’s just confidence, because I didn’t really learn that much, apart
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from the words, but the confidence that these subjects called economics, there’s
nothing to it, or accountancy, well, it’s just the way of doing stuff.

Mm.
So this guy Aspinall, he went, then he went back to Manchester with his chair, but
you know... And as I say, I came... I remember having an exam in my, halfway
through the first year in January, not revising for it, and getting everything right. And
I thought, phwoar, university’s not so bad. [laughs] And then getting a first and all
the rest of it. So... I think I got a first, I don’t know, I can’t remember. I, I seem to
recall I never failed to be at the top or right, almost at the top, from then on.
[01:22:58]
And you’ve mentioned Aspinall several times here, and I was wondering, was he
someone who directly taught you at Swansea then?
Well a little bit. I’m still in touch with the guy, I’m going to give a lecture up to
Manchester, because, he’s retired now, but you know, if he asks, I do. I owe him a
lot. So, we haven’t particularly kept in touch, but I think he is pleased that some
people who came out of that course have done well. And... So I mentioned him, not
because I’ve had continuous contact with him, but I have had sporadic contact which
continues to this day, and I’m going to give them the retired members’ section in
Manchester next year a lecture, right, or something, and he’s the chairman of the
retired branch or something, I don’t know, but anyway.

The Computer Conservation Society, or...
That sort of thing, except it’s, it’s the Manchester version, or whatever. So that’s
great. So I just mention him because, it just more in a... Yes, he did do some teaching
but it’s nothing to do, it’s not like supervising in Cambridge or anything like that, that
you really have this strong bond. No, I was part of an early class, maybe there were
thirty or forty of us, or, maybe not even that many, twenty-five, we did well. He was
there, he gave one of the... He was the great figurehead, the great professor. I
remember him for that reason. Boom boom.
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[01:24:22]
Mm. So what was the teaching like in Swansea? What did it consist of?
Well it was just a standard, nice enough university. The only thing I remember,
having eight o’clock lectures in maths which were double lectures. So now, I can’t
think how you could possibly be a lecturer and put up with eight till ten in the first
year, probably on a Monday morning, to a bunch of people who are still on drugs.
[laughter] And you have to stand up for two hours and talk. I mean... Amazing. So,
no, that was fine, it was just fine. It was a great social place, my Soho skills were well
used. It was a big druggy place but not heavy drugs. It was alcohol really, you know,
a party place. And, academically, it was consistent, and the, you know, the usual setup. You had some practical classes and so on. And I mean the main things I
remember is that I had a reasonably good tutor who is now a professor at Bristol,
again close to retiring. Because he was a lecturer, a fellow called Dagless, Erik
Dagless. He was a lecturer that the professor coming over brought with him as the
youngster lecturer to help him set up stuff, OK. [pause] And, and Swansea not so
bad. I mean Robin Milner, one of my predecessors as head of department, he was a
lecturer at Swansea, so, and we both had honorary fellowships from Swansea, so, you
know, and Swansea to this day in computer science in particular continues to be
strong. So, it’s, it wasn’t a vacuum, you know, so it was good stuff.

Mm.
It was good stuff. The teaching was fine. The tutor, my, the equivalent of a tutor,
except it’s, it’s sort of, well the Cambridge version of it was fine. The practical
classes, I remember PhD students, they were fine, looking after us. And I remember
having a PhD project in my last... sorry, final year project, which used some
equipment that the PhD was putting together for his PhD, and that went very well. So
there was programming and multiprogram... Microprocessors were just becoming
available around that time, and so it was possible in a classroom setting to have a
computer for everybody, a little microprocessor, that you played with. Because Intel
had just produced the 8080, 8000, 8080 and then the Z80, and so, there was that
equipment available in my second and third year for hands-on computing, assembler
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code, and actually the final year doing that, it’s all in my dissertation upstairs
somewhere. But this is, this is the throne room by the way, I have a real office
upstairs.

I was thinking, it’s very neat. [laughs]
[01:27:18]
This is the, this is the head of department’s throne room. A multiprocessor, fourprocessor shared memory set-up with wires sticking out. And I was programming
that and trying to, for my projects, trying to figure out how to synchronise the code
and all this sort of stuff. So that would have been 1973, ’74. So that was, you know,
a good time, because you, previously to that, you couldn’t get your hands on a
computer, and now you could. This guy had a bent towards a bit of hardware because
he had helped build the MU5 and probably its predecessors. So therefore there was
such staff. There were some PhD students who were doing, building it, so I wasn’t a
getting a cold start. The TI, TTL book was available and those parts had become
available as components with which you could build hardware on a standard basis
with a spec sheet, so you could fiddle around with that. So that was a good, good
time. Some of the early work on computer compilers and all that had already been
done, so, you know, it wasn’t just assembler, but there were high level programming
languages. POP-2 was a particular language that they taught there which was out of
Edinburgh, so you can imagine what sort of... There was an interactive language so
you had a live machine and we were tapping functions at it and it was giving you the
answer. So it’s like having a super calculator, the first calculators were just available.
I remember paying fifty quid for a TI-10, which was very expensive at the time, but
you could, it was within reach, so I got a calculator. Perfect.

A programmable calculator?
No, they’re just a simple calculator, the early one. But, there it was, TI-10. TI-10, I
think I’ve got it... Maybe I’ve got it in my museum upstairs. This is the departmental
museum, or, a tiny little bit of it. So, so all that...
[01:29:08]
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Sounds very exciting times to be actually entering...
Fantastic, yeah. Fantastic. And then the university, which, had a very good social
life, was mixed, so, you know, had a, had a very nice girlfriend at Swansea. And so
on. And also... If not more than one. So... But one particular one. Go to Iran in the
holidays and Brazil the following holidays, being in the ski team, so go skiing in the
mountains. Have car.

Sounds like a pretty good life.
Beach. Booze. What do you want?
[01:29:53]
Can I take you back a moment to the practical classes. I was obviously expecting to
come along and ask you a bunch of questions about how you used a mainframe, and
finding that’s not the case, I’m...
No no, I, it was hands-on. So as I say, Intel, you’ll have to look up the chronology on
the side [ph]. I can’t, I don’t think it was in my first year...

’71 I think the 4004 comes out.
Right. So, so by the second year he’s probably got his hands on it, and by the third
year I’m using a, a, you know, I’ve got a, a rack which has some boards and some
wires right across it which is the memory, the CPU and all that sort of stuff, teletype
next to it, and you can program each one of the machines, and I’m going tap tap tap,
writing code assembler, which was a multi-threaded bit of code which did stuff. And
you know, I, my great result which probably got me my first was that there should be
an indivisible test and set instruction as part of the basic instruction set for all the
multiprocessor, because you can’t synchronise, you know, you can’t, you can’t lock
something except by doing very cunning but poor tricks in order to achieve some kind
of test and set.

Mm.
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You know, so one thing gives it up and then the next, you can use it, so you can share
results and so on, and if you’ve just got a straight memory shared by everything, four
ports into it, it was, and all this sort of stuff, you’ve got to come up with some
software tool which basically, locks it out in timing terms, or you stop a computer and
then the other one locks, or something like that. Which isn’t as efficient as having a
hardware instruction across a multiprocessor, which... And so I was programming
that. I could show you the thing, it’s up on my thing which has got the assembler
code in it, and a picture of this thing. So, no no no, no no no, no no no no. And that
goes into my PhD, and Acorn and all the rest of it, right, because, otherwise that
would be of a different generation, right.
[01:31:48]
Mm. Mm. So was software or hardware your main interest at this point? It sounds
almost like it’s both, but...
It’s both, it’s both. It was a systems perspective. I’m not down the theoretical
mathmo [ph] end of things, so, that part of the... Well, I was, I mean obviously, you
know, I learnt about formal [inaud] verification and... Robin had left by then, but
there were other lecturers who were doing that, so I, I understood, and I even
answered questions. I remember having read papers by Tony Hoare as an
undergraduate, when Tony was still at Queen’s University, Belfast, publishing about,
again, the formal version of test and set, indivisibility, or, or, things being
heterological and stuff like that. But anyway, so, I was exposed to it, but what I ended
up doing was pragmatic programming rather than large-scale programming with
fundamental undertones. So I don’t do that. My colleagues here do it big time, but I
personally have never done that. So I ended up, well I cover a lot of things, but I
certainly, at that stage... So I said in some other article for the Royal Academy of
Engineering the other day, I could solder. [laughs] So I could make a board, I could
put some chips on it, I could design it, I could write some code, and I could make the
flashing lights flash, right.
[01:33:24]
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This all touches on something I think you were talking about before, sort of, passive
knowledge. How do you do you do things, I mean, how did you actually learn to
solder a computer together and...?
Well that goes back to these electric, this Philips kit, so, I would have, as a kid, put
together various electronic circuits and therefore feel completely... with, with a little
board with springs, into which you can capture one end of a resistor and the next
spring poking out, you push down, you [inaud]. And you could make a little... And
you had a template underneath, this is where the transistor goes, this is where the
resistor goes, this is where the... So a kids’ kit you could buy. And so... And you
know, you could make a radio just following the instructions, some vague idea how it
works, with slightly highfalutin words in the description so you don’t understand
them all. So now you translate that, well, now I’ve got a board; I buy a chip from TI,
but, it’s a digital chip, it’s got four NANDgates on it, and I can plug it into a little
board in a standard way, I can wire it up, power goes here, and so on and so forth. So
that’s what I did. And when I came here to the Computer Lab as a PhD student in
’74, that’s what I started doing.
[01:34:38]
The lab as it happens, at that point, at that particular point, had finished its major
hardware project which was the CAP computer, hadn’t started the Ring project as yet,
and I turned up as a PhD student and everybody else was doing software at that point.
And I said, ‘I like a bit of soldering.’ He said, ‘Come on down my boy. [laughs]
You’re one of us.’ It’s literally what happened. And they gave me a, a little bench
where the technicians supporting the CAP and other hardware infrastructure sat. So I
got plonked amongst the technicians rather than, I mean I had a PhD student in that
room [ph] as well. Anyway, so... But that’s all the same stuff. TI, Texas
Instruments, little catalogue again, it’s one, I’m not sure I’ve got one up here, down
here, it’s upstairs. Anyway, so...
[01:35:33]
Did you program for fun as well, or...?
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I tried all sorts of things, but not so much for fun, no. For fun, I used to, play. For
fun, I did social things. But no, I tried various things, so whether it’s a POP-2... I’m,
I’m a poly, an out-of-date polyglot or poly-language thing.

Polymath, or...?
Yes. So I tried POP-2 as a fancy kind of interactive functional language, rooted in
Edinburgh. Obviously did a lot of FORTRAN, assembler; came here, did C, BCPL, a
bit of C. Was exposed to programming, algebraic programming, automatic algebra
system which you had to program in their own terms, so that’s a completely different
kettle of fish. The LSI description languages and all that. We’re talking the Seventies
you know, it’s a long time ago. But, so, so right across the patch, but I still end up
somewhere in the middle, which is where the Cambridge Ring chips come from,
where the BBC microchips come from, where the Virata company DSL chipset comes
from, where the fast... It’s all, that, that’s the sort of middle of the spectrum, and, as
soon as you get too heavy professional programming down one end, it’s, I don’t...
especially if it gets too mathematical underpinning. Oh I’ve had one PhD student in
that area so it’s not completely zero. I’m interested but it’s not my sweet spot if you
like.

Mm.
Good luck to them, but, yeah, I’m just a, keep it, I just keep it to that area, tell them to
get on with it, and tell me when you’ve sorted it. And equally, I don’t go down to the
device itself level, I don’t design a better transistor, but I sure am interested in a better
transistor. So that’s the spectrum, but it ends up being a systems design typically,
which has a bit of hardware, a bit of software. I’m like Maurice, right, and that’s what
I do. Not because I’m designing myself that way, but it is a similar parish.

He being in the middle then and...
Yeah, yeah. So...

Yeah? Sort of medium level I suppose, yes.
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Yeah. Yeah. So I’ve got a feel for these outlying things, but, it’s... So what I end up
doing, and all this stuff we’ve talked about is the same, I do applied computing if you
like.

Mm, that’s the term that was floating around.
Applied computing but in this middle space, rather than either theoretical or, applied
side of theoretical computing, or, the very applied side of physics or device or
material science. Systems engineer, applied computing systems engineer, a bit of
hardware, a bit of software, a bit of flashing light.
[01:38:33]
Well when did you start thinking about yourself in this light?
Well, it ended up like that. Again, you’re being very... So, so let me tell you the story
of why I’m in Cambridge, because this is complete chance and fluke. So I did very
well in Swansea, so, happiness. But, apart from parties, I liked a bit of skiing, and
that’s because I had skied in Poland as a kid, and I went on ski trips with that school,
and I wasn’t super good but good enough to be in a rather poor team, I hope they
don’t mind me saying so, at Swansea. So the Cambridge, sorry, Swansea University
ski team, which of course, one afternoon a year you can actually go to the Brecon
Beacons and ski, but you have to walk up, and the rest of the time you have to go to
Scotland or somewhere else. So I would go with them a little bit, and ski in the
British University Ski Championships up in Aviemore one year. Or go on ski trips
with Swansea University Ski Club in the Alps on other occasions. And I wasn’t that
good, and I’m still not that good, but, I fancied myself a bit. And I enjoyed it.
[01:39:50]
So... And I liked its travel and its breadth. So in early ’74, that is, in the final part,
second half of my final year at Swansea, I am thinking, I want to go and do a PhD
next to some big mountains. So I sent applications, and I could speak a bit of French,
I’d had some private... That’s one of the few things I had privately, private French
lessons when I was at home in Putney, and then I went and spent a month or
something with a French family when I was sixteen, in the holidays or something like
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that. So there was a bit of French, I feel, you know, like, ooh-hoh-hoh, I can get away
with it. So I applied to the University of Grenoble and the École Polytechnique
Fédérale in Lausanne. So I send off applications. But cold applications, just through
the post, I don’t, you know, work it or, slightly naïve approach. And nothing
happens. Nothing happens. Nothing happens. And so, I have my exams, and I get
my first, and I get, and all that. And, so I’m talking, finish my course, and I’m talking
to David Aspinall and I’m saying, ‘You know, it’s end of June, beginning of July,
what shall I do? Because I haven’t had a response.’ So he says, ‘Why don’t you go
and see David Wheeler at Cambridge.’ So I make contact. Because, you know, it’s
sort of, getting late to get yourself a place. End of June. Because exams would have
been end of May, beginning of June. I’m fuffing about a bit. Waiting, waiting. So I
go off... So we’re into early part of July. So I come up here, to... But I end up being
seen a little bit by David, but by Maurice Wilkes and Roger Needham, who interview
me. Well I mean this is just by appointment. They interview me but, with hardly a
file on me. Obviously Aspinall had called them up or something, but, [inaud].
[01:42:16]
So I come with one of my friends from, two of my friends from school, with whom I,
I’m still in touch with. They... In my old... No, it was a fancier car by then. You
know, a sort of, Fiat thing, sporty, pretentious Fiat thing I had. And, I go into Rose
Crescent and have a cup of tea, and then I go and get interviewed. So I go in to the
office and Maurice and Roger interview me. And, I say, ‘I solder,’ and they say,
‘You’re in.’ OK? But, it’s very very... ‘And we’ve got the money.’ Because I didn’t
have the money to pay for my studies, which, part of the reason perhaps the other
places didn’t respond. So... But they say, ‘You have to hand carry everything now,
you have to now... Here are the forms, go to Swansea, hand carry to Swansea, fill it
all out, get it all... brrr Bring it back, hand carry it, bring it back.’ So I was up and
down the motorway several times. And in those days it took a little longer, up to
Cambridge, back and forth, hand carrying it. [phone ringing] And I got in, and also,
got the money. Excuse me just one second.

I’ll put this on pause.
[pause in recording]
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[01:43:47]
OK, so that’s how I got into Cambridge. And there were two further bits of context
which are, lovely, and that is, I think I’m right in saying that they gave me the place,
not just because of the impression I left, in fact probably that had relatively little to do
with it; it’s more that I had got a first and Aspinall’s recommendation was, qualified
me, it was a good one, they trusted it. But also I think somebody dropped out and
they had a grant going. Now subsequently, for many years I was in charge of the
admission of PhD students and giving grants away, and by jingo, if I had somebody
walk in that was half good and I had money, that would have disappeared. I would
have said, ‘You’re in.’ [laughter] So that’s one aspect, and I’m fairly sure that’s true.
And the other aspect was that, yes, I did indeed subsequently get places in the other
places, but by then I had committed to coming here, and so I came here.
[01:45:00]
Mm. So how had you funded yourself through your first degree?
In those days, you got a grant, and we were sufficiently well off that you could... that
they gave me some money, so I got my £500 a year, whatever it was, I can’t
remember now, grant, from the local authority or whatever it was. And some money
from the parents. And it was great. And they were very pleased I guess, so, I got rid
of my Triumph Herald and my father gave me this fancy little Fiat car, which was, it
had a slightly flash look to it, which is the one we took to Iran, that was initially... Oh
I’m not quite sure, anyway, I ended up having this semi-flash car in Swansea. And
then, around the time that I became a PhD student he had, he at that point sold his
business, so there was a bit of cash, so in fact when I came here, he gifted me and his
daughters some money, and that was enough to buy a flat and a Porsche 911, so I was
a real flash git by then, but that’s by the by. So, so, but that was once I was here. So
he, you know, he was up and down, but sold this business for this building in the East
End that was his cold store; bought some other property and just ran a small business
from there. Made various investments for this children, and, although his daughters
were offshore and married and all the rest of it, one was in Australia, the other one in
South Africa, I was here, and my thing was enough to buy a little flat in Cambridge
here, in Barton Road, and, and a very flash car.
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[01:47:01]
Why did you buy the flash car?
Because I was a flash git, that’s why. [laughter] Soho.

I see it carrying through. How did your...
But I, I wasn’t particularly flash, I was an aspiring flash. And then by the time I, I
was first-year PhD, I was real flash, and I must have made people completely sick of
it.

I was going to say, how did your contemporaries see you?
I don’t know, you’ll have to ask. I never detected it, but, you see, if I had done the
same thing in Swansea, I would have been ostracised, but Cambridge is a more
complex place. And, so, I think the complexity here helps hide the variety of things
that happen. You can’t be too threatened by success of others, otherwise you’ll go
bonkers. So, in some ways it’s easier. But going the other way, I didn’t know what a
dinner jacket was, or a gown. Well sort of a dinner jacket roughly, but certainly not
what a gown was when I turned up here. Gown? Are you kidding me? Single-sex
college, Trinity Hall, are you kidding me?
[01:48:15]
How did you handle that transition from, you know, being in Swansea, which sounds
like a, quite laid-back sort of place, to being in Cambridge?
I don’t know. I did. I mean I went to Trinity Hall, which, graduate society, which
was a small number of graduates and a small thing. Fairly international, but, all the
spouses, but otherwise the college was single-sex at that point. So I used to... Well in
that, in the social sense, it was a slightly backward step, and so first Christmas I
disappeared and I worked as a ski instructor for six weeks. So I had a ski instructor’s
licence. So I went to France and I, you know, they didn’t see me. ‘Where’s Hopper
gone?’ ‘Hopper’s disappeared.’ ‘Hopper’s gone ski...’ I didn’t tell them that. So I
was ski instructing. I took up gliding, ski instructing, and I wasn’t serious, I was, I
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was full of it. It’s only the Easter of my first year that I changed supervisors from...
Because, after that interview, they pencilled in Roger Needham as my supervisor, and
that was fine, but actually at Easter I changed to David Wheeler, who was the original
recommendation. And, I guess I pulled my socks up rather than thinking, I know
everything. So, no, it was fine, because, it was different, and, London’s not too far
away, and I travelled, and, you know, I, I started doing these other things, so, it was
OK. And I was getting, you know, by then I was getting a little more serious about
life.
[01:49:55]
How was your interview with Maurice and...?
Well, I can’t remember too much about it. It certainly wasn’t frightening or
controversial. So I, I can’t... In other words, I would have remembered it if I had
been frightened to death. But, but it was, it was the opposite, and, I think I’ve given
you the reason.

Mm. Mm.
I mean I, you know, I had the right CV, so it wasn’t... and the right recommendation,
but it wasn’t like they needed to have further investigation. And I did go up and down
that motorway an awful lot of times. And it didn’t even go to Wales, to Swansea,
then, it just went to, just the other side of Newport. So, you know, you’d be going
back and forth, back and forth.
[01:50:42]
Mm. So, did you pick your own PhD topic when you arrived in Cambridge, or...?
Yeah, pretty much. So things were happening, the Cambridge Ring was, was
happening. It had already started happening. Maurice had that as a project. And I
was asked to contribute to it and I did my best, and I made some minor contributions
to it. Serious contributions, but minor, in a way that a PhD student would do to a
project that is set out by the very experienced head of lab and his colleagues and so on
and so forth. And it was to help with one or two features. So it’s basically, the way it
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worked is, there’s a team, Maurice is leading it, has a number of faculty, David
Wheeler is my supervisor, so I talked to him, and I’m towards the hardware end, and
I’m the only PhD student of that ilk at that time. It comes and goes, this sort of thing.
[01:51:52]
So, I, as part of my PhD, I have one or two inputs into the original design of the
Cambridge Ring, but nothing, it wasn’t my concept, it wasn’t by implementation, it
wasn’t my project, except as a PhD student. Still sort of wearing short trousers. But
then, towards the end of my PhD, and I guess this was my contribution, I, one way or
another, suggest that we could make a chip version and literally some uncommitted
logic arrays that Ferranti were making at the time became available, I, I found them.
I’ll have to try and remember how I found them. But I found them. There was this
technology which was a little more accessible, that you could kind of, just program
one layer of metal without too much cost, and underneath was this array structure of
components which could make gates. So one that, that could be done. And I started
doing a Cambridge Ring implementation based on those. So Wheeler gave me his
logic diagrams which were the Cambridge Ring design, which was quite popular by
then, and I re-did it in these gate arrays. And then beyond that, for my PhD, I put
forward the idea that, the practical idea that actually there was not much difference in
implementation terms between the major networks of the time, local networks of the
time, which were the Ethernet, the Token Ring, IBM Token Ring, and the Cambridge
Ring, and that the underlying structure of counters and CRC implementations and all
the rest of it, and framing, could be implemented on a single chip, and then I duly
sketched out the design of such a chip. So that was my PhD.
[01:54:06]
I did a crazy thing with the Ferranti implementations. I changed the spec slightly so
they were incompatible with the Ring, as was. This was madness. But I did. So I put
in an extra couple of bits, because I felt that would make for a better network. And
then, one way or another these were made. This now takes us beyond my PhD into
my being a research assistant. But they never worked at speed. They worked a bit,
wasn’t far off, but they never worked at the full ten megabits per second speed, they
only work at seven megabits. And therefore, overall they were useless. Because, they
weren’t compatible, both in speed and format, and therefore, not so good.
[01:54:54]
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But, on the other hand, they were, they were real, the two of them, real chips. Bloody
complex. Not many transistors but boy, economical design, because you’re trying to
squeeze in... So, you know, I learnt from David Wheeler, so he could do the same
thing with assembler on EDSAC, and you know, hardly anything there, but, boy, he
can calculate pi to ten million places or whatever, right. Well the same sort of thing
that your, at the detail level, putting the hardware, the transistors, together both at the
electronic level, the gate level, and then the interface to the controlling soft... you
know exactly that spot, in a way which actually in 400 gates on each chip gave you
the whole design, right, 800 gates, you’ve got a whole network design. I mean think
about it, oh God! Horrible. Well, horrible. That’s the way it had to be.
[01:55:49]
Well, I’m aware that we’re sort of running to the end of the time slot, and also that
I’m running to the end of the card as well.
OK.

I would like to ask you some more detailed questions about chip design...
Sure.

...but I’m wondering if it might be better to leave it till...
Sure, whatever you like. I mean you’ve got me rambling. I mean this is quite a lot,
you’re going to get a headache from listening to all this over again.

No, it’s, it’s...
So, so, OK, so let’s finish up by, let’s go back, because maybe I’m fast-forwarding
you beyond what you want.
[01:56:13]
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I had a quick sort of, I guess tying-up question really. You sort of move into
computing almost by accident. When you start your degree in Swansea, where do you
think it will end up?
[pause] Ooh. [pause] I always had a practical, business-oriented bent, so I never
thought of myself as becoming an academic, per se, although I considered and
consider that a better form of life. [laughs] Rightly or wrongly, it doesn’t matter,
that’s a different point. I might be deluding myself big time. But anyway, from an
aspiration point of view, that’s a first-class currency, but, I’m not sure it was for me,
and therefore, I, I interviewed for companies as well, I was turned down. Anyway, I
tried to get summer jobs in companies in America, it didn’t work out, all that sort of
stuff. But that’s, that’s not a reflection, it’s just life, it just goes on. So I think, I
thought, once I had realised I can do this stuff, I thought, let’s do a PhD and let’s
enjoy myself and end up in industry somewhere, is what I was, what I was thinking.
Not quite how it turned out. Exclusively I haven’t ended up in industry, but, it’s an
addition, I’ve also done the other thing as well in parallel. So that’s it. But again, I
think, disaggregating this backwards, one can introduce more structure to it than
actually...

Exists at the time, yes.
...existed, yeah. And I think, I would express it differently, if I was advising
somebody I would say something like this, ‘Listen, get yourself some breadth, get
yourself some understanding, get yourself some confidence, and then grab things as
they appear. Because one, you’ll realise they’re appearing, because otherwise you
don’t ever realise something, some opportunities appear to go here or do that or job
over here or, project this or party that. So one, if you’ve got the breadth and the
confidence which comes from knowledge, you spot them and then you can grab them,
and enough things come up then you just grab them one after the other, success,
happiness, whatever it is. And that’s what happened to me, and continues to this day,
right.

Mm. That seems a very good point to stop on I think.
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Is that all right? Oh good.
[end of session]
[End of Track 1]
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[Track 2]

.....to go. Right, that’s recording. And this is an interview with Andy Hopper on
March 22nd in Cambridge, 2010.

Just to summarise where we were last time, we’d more or less reached the point at
which you had become a PhD student at Cambridge, and we talked a little bit about
the Ring but nothing in particular detail. So, I’d like to kick off from there today, but
at the same time I’ve also got a few follow-up questions about your earlier life really.
One of the things that I think we were talking about at the end of the meeting, which
we hadn’t talked about, was religion, and I noticed you mentioned that your
grandfather worked in a church at some point?
Yeah, but only as an administrative officer, so, I’m not particularly religious myself,
but with a Polish background, religion does figure, has an important part in that
culture, so I guess I was a little bit part of it. But, no, he was the births, marriages and
deaths person at the church. So, that was the only sort of religious connection I guess.
Some members of my Polish family are religious somewhere out there, but I don’t,
it’s not a, it’s not a major thing, that.

And did you actually go to church as a child frequently, or...?
Not particularly, no. No, no no no no. No.
[01:26]
My other question was about microchips. You were telling me last time how you were
working with them not long after they started coming out, so very early Seventies.
Obviously, being involved now where the microchip seems to have changed
everything, I was wondering what your own feelings were at the time about their
future prospects.
Well, it’s not so much microchips, microprocessors had just come out in the early
Seventies, and I could get my hands on, and it was a great time because then in my
PhD for the Cambridge Ring the thing that I did was to conceive and later try and
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design and later design some more, chip-based VLSI or LSI based versions of various
designs. So. At the time that I was an undergraduate it was just that the attainability
of dealing with computers, the price so to speak, had dropped, so that was the main
thing. The other effect it had on me, and on others as well, is that it’s a very good
product, it’s a very good manifestation of an engineering design of, of a particular
kind. And so, as an encapsulation of, of thought, method, design, and then, and
manufactured product which you can sell in some shape or form, that, that occurred to
me... Occurred to me. That, that was on my radar screen and it was a good way to go
from my PhD onwards. My PhD onwards, see. [looking through material] It’s in
here somewhere. It says, something like, Chapter 5: the design of a local network LSI
chip, and it, I guess, goes through... That was the main thing I did, looking back in
my thesis, was... And it’s for any local area network. So, it talks about the modem, it
talks about the protocols between the modem and the other chip. It talks about
buffering, how, you know, packet processing, how it might interface to the host.
Some ways of dealing with, with all that. And so, it’s sort of, you know, this is very
modest, it’s only about twenty pages, and nobody ever goes back to a PhD thesis in
this sort of way. But, it basically outlines how to design a network controller and
network modem. Yeah, you see there’s even a, a more detailed architecture of how it
might work, how the registers might work and so on. And that picture up there is a, a
later design of a Fast Ring chip, but very much [inaud]. So that I did almost
essentially every single thing on there by hand, with my fair hand. And so this is, you
know, 1977, ’78, and, that, that, is it pin counts and, you know, it actually says a little
more than that, I’d forgotten about it. Oh, oh, yee-hah, br-br-br-br. But... Protocol
issues, whether it handled protocol, how the... Yes. So, it’s a... That thing. And
then, you were saying, since I’ve now looked up...
[05:07]
So this is my undergraduate, ’74 Swansea undergraduate dissertation. And, you see, it
says, ‘Parallel and pipelining techniques on a multiprocessor microcomputer.’ So at
the Swansea lab they designed a multiprocessor machine which was, looked like this,
so the boards plugged in the back.

Lots of wires and...
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And just wired up, memory and so on. But it’s a 4 Processor for, I can’t remember
what they were, 8080 or something, machine. And then I was, as my summer, as my
student project, finally a project, I was programming this stuff, as a multiprocessor,
and I can’t remember what these photos are, but it’s something to do with diagnosis of
what’s happening. And then, you know, how to program the thing to achieve various
things in parallel. And so, ’74, getting my hands on, you see how the availability of
those, the timing was good from that point of view. The microprocessors came along,
they went into lab, I was an undergraduate at university, and by the time I had
finished, 19... well, ’73, into ’74, they had enough of a thing going that a student, a
final-year student, could be let loose on that, and actually do some programming of a,
you know, of some kind or other, in this case multiprocessors, and nothing’s changed,
Intel’s still trying to, so that’s a four-way, that’s what the mainstream Intel thing is
and we’re in 2010. Ha ha ha. [laughs] Arf arf. [laughs]
[06:50]
Were there any particular problems working with multiprocessors at the time?
Yeah, and they still haven’t solved them, so there we go. [laughs]

Such as?
Well, you can’t divide problems up arbitrarily, so, it’s the old problem, how to take
any computing task and divide it down into equal chunk in terms of resource use,
components, and, independent resource use, because as soon as you start combining,
then you end up with however many processors you like but only one’s working at a
time. So you know. So nothing’s... Oh, don’t quote me, but you know, I haven’t seen
any miracle solutions. Now more computers are used than multiprocessors in the
sense of loosely coupled, by all means, so that’s, that’s the mainstream, but, you
know, how to synchronise that was, that those didn’t have a test and set instruction,
the microprocessor instruction said they didn’t have an indivisible test and set, so that
you go to a location, you could lock it down or somehow control a flag, have access to
it, means you could then in effect protect some bit of data space into which you could
fiddle around and then you could pass that on, while others were working on other
bits. So I, I think for my project, I came up with a way of doing that so that you could
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coordinate, you know, lock down exclusively some resource, memory resource. And
that, and you know, and that is part of the instruction set of many machines, now it’s
fundamental. I didn’t come up with it, but I just came up with the, a way of putting it
on there. So, I came up with it myself independently after loads and loads of other
people had come up with it obviously, but, I was only a mere undergraduate student,
doing a bit of a project.

You didn’t think about patenting at this point or anything?
No, I don’t believe in patents particularly, so... No then and no now, so, you know,
there we go.

Mm. Did you think about the applications of microprocessors much?
Well, at the time, you know, I can’t remember, I can’t put myself back. At all stages I
have under, under... However hard I try, I underestimate the eventual impact or use or
scale of everything, and I still probably do it. Because, you know, I try very very hard
to be, not so much optimistic, to be, you know, work forward in thought and try and
encompass a different world, but it’s very hard, so you can’t... You know, if you’re
not doing science fiction, it’s very hard to go beyond a certain point, and, you know,
at that time, I hadn’t quite picked up that, that the price would drop and the ubiquity
of these things would be so great, and that communications would increase to the
extent that they did, and that using them as sensors, as cameras and all this sort of
stuff would extend, expand the way it has done, no. But there we go.
[10:00]
Mm. So, from Swansea you go to Cambridge, and, what did they tell you you would
be working on when you arrived there?
Well it was very straightforward. I had this background, I probably walked into the
interview with that in my hand, right.

Mhm.
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And so, the lab was, the Computer Lab was in a slight lull of hardware construction.
But I remember, one of the things that I find, this lab is not at all the same lab that was
in the Seventies, for structural reasons. So in the Seventies there was a director in
effect of a entity, Maurice Wilkes, that’s his office next door, I don’t think he’s in.
No he’s not in. OK. He had resource in the sense of engineers and technicians who
were not academic researchers, so he could get things built. He had funding initially
from the university but I’m thinking much on from that, from a variety of sources to
top that up. And off he could go and do projects. There’s no way I can do anything
of the sort right now. I don’t have any establishment engineers or technicians. I have
some that I pay for myself, ah, but that’s different, and on a small scale only. So I
have no construction resource at all, nothing. And if you even put it in to the project,
it’s not sort of, a good use of money.
[11:38]
So people think that I am following; yeah, I’m following, except the game is
completely and utterly different. It’s worse, much worse, I would say. Some would
say it’s much better. So when I came to the computer lab, to answer your question,
they had those engineers and technicians, they had just finished the earlier building a
machine called the CAP machine, the c-a-p, CAP, machine. Of course they had a
long and brilliant tradition of building things, EDSAC 1, EDSAC 2. And the Ring
project, the Computer Lab, the Cambridge Ring, was just getting going, or had just
got going. No, it was just getting going, just getting going. And so, I turned up, and I
was physically given disk space amongst those technicians and engineers upstairs, not
just in the research students’ office where I had a shared, in a shared office, a desk,
but also I had this place upstairs where I could do a little bit of soldering, a little bit of
this and that, that sort of stuff. And off I went, trying to build something. And I
wasn’t told this, but there was this tradition, and, I can’t remember to be quite honest
exactly what I started trying to build, but I was interested. I remember my
background was EECS and business, so I felt the EE... well you’ve seen it, right, that
photo. I wasn’t just doing software, I had been, you know...

An electrical engineer to go with it, yes.
That. You know, that software, and, I’m a banana, you know, but it’s actually an
instrumentation of, I think now it’s coming back to me, some analogue to digital
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conversion in various ways and whatever. But anyway, you see the point, I felt
comfortable with this sort of stuff, and then...

So working on a hardware level then, yes.
Yeah, and this is not exactly high level code, right.

Mm.
13:37]
So, this is assembler for that process. So, so I started doing that. And then the other
thing I started doing is flying and continuing my skiing. So, actually my first
supervisor was Roger Needham, I was allocated Roger Needham, but it was only the
following Easter, Easter ’75, that it changed to David Wheeler, when it... Because I
got Needham as my, as a default, right, so, it wasn’t that I was allocated Needham,
that was the name. And then I had the good fortune eventually to become one of a
very small number, probably seven or eight, PhD students that David Wheeler had
ever had, because he, he wasn’t big on PhD supervising. He wasn’t against it, it’s
just, you know, it wasn’t a big deal. Sorry, it wasn’t his big thing. And so, around
Easter when it became clear that I was doing this sort of stuff, after some forays into
various things, and the Cambridge Ring was by then I guess, you’d have to look it up,
but, it was, you know, in full swing with Maurice and Roger and David as the PIs or
the top investigators, all these engineers, building things on a large scale, and one or
two PhD students including myself trying to contribute as best as we can. So, at that
point I guess I became part of David Wheeler’s entourage because of my interests,
and I guess the other way round, he took a shine to me, whatever he... One doesn’t
take, to have a shine. Well, you know, but he, it was, it’s not like that. But it’s, it’s,
there was a match there, right.

Mm.
[15:24]
So... And I, you know, one vignette is that it really did take me a very long time to
understand what the man was saying. I mean, probably a year or something of
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talking. Because I would walk into his office, and he was extraordinarily patient with
me, and, there was a significant context mismatch, historical context mismatch. Here
was this super experienced, brilliant, very brainy man, who did not publish a lot. He
wrote a lot of things down in his little style, in his little, little white sheets he wrote it
down, little notes, and they were in his filing cabinet along with his sherry. But, the
mismatch was that he was much more experienced and related it in a, both in a big
sense to the subject but also in a specific sense to the computer lab experience he had
had since the late Forties. And so both the vocabulary, the context, the technical
detail, meaning beyond me, well just said to me... I’d have to go and look it up, see,
try and figure out what he was talking about. Took a very long time to get on the
same page as him. And also to start taking advantage of him, because from a student
point of view, you can’t always be on the receiving end in the sense of, you listen, you
don’t understand, you work how to work it out, and then you come back for more.
And you’ve got to start doing stuff which triggers comments on your work, rather
than the other way round, so you’ve got to start, you know, taking advantage in the
best sense of those words of your supervisor. And it took me a very long time, well, a
very long time, maybe it wasn’t a long time really, I don’t know, there are not many
others who were his PhD students. Bjarne Stroustrup, creator of C++, was a
roommate and a co-PhD student, so he overlapped that room three years with me,
same time, same room, and, and same supervisor, and, you know, I don’t know, you’ll
have to ask him how long it took, but...
[17:55]
Anyway, so that’s, that’s me in the thing. And I, I just, not about the gliding and
about the skiing, because on a, gliding, or the flying, I started gliding when I turned
up here. And the thing about gliding, it’s very time-consuming, OK. And, skiing,
well, I had assistant instructor’s dry slope rating, believe it or not, which is about the
lowest of the low of the low qualifications. But nevertheless, I, in that first year I
managed to wangle a job for a tour company where they were opening up some new,
new resort at a particular place called Châtel in France, which is now quite big. A
resort. And there weren’t enough local ski instructors there, so they wished to have
some of their own ski instructors come out and instruct, and the local French township
or whatever would agree to that. So I actually disappeared as a ski instructor for, I’m
embarrassed to admit how long, because I don’t know, but like, six weeks, two
months, around Christmas. So what with my flying and my skiing, I didn’t do an
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awful lot for the first six months. So maybe I was full of myself having done well at
Swansea or something, I don’t know. But, around Easter... So that went along with
having an offshore supervisor in the sense of just being allocated somebody who was,
you know, letting me find my feet a little; didn’t realise, I’d found my wings and my
skis but not my intellectual feet.
[19:39]
Anyway, so I got going at around Easter of the first year, 1975, with Wheeler, and try
to do the best I can with my PhD. And, I made very minor contributions to the design
of the Cambridge Ring. I attended things and so on, but, you know, it’s, it’s, I was a
minor player, as any PhD student would be. The project got quite big, the distributed
system side, so on, the application side, that’s all fine and dandy. But as I said earlier,
I got into this chip stuff, and if I don’t tear your thing completely apart... Can I just
look in here. [looking through material] Here we go. So, this is my archive. Here,
there we go. So, this is a...

Thank you.
...product that a company was selling, Ferranti were selling, which is an uncommitted
logic array product where you have some uncommitted logic, you can program the
last layer of metals. There’s a chip, and that’s the manual for it, and enables you to do
certain things. And I came upon that, and started thinking about using it. And so,
towards the end of my PhD, in parallel with coming up with that intellectual
architecture that’s in that dissertation up there...

Mm.
[21:24]
And by the way, that’s the way most things are done to this day, and you know, that’s
created huge businesses, that partitioning. I mean it wasn’t because people read my
thesis, but it was a good way to understand the problem. Others understood the
problem. But later on Virata, which I started, became the dominant DSL company,
DSL chip company, with a market capitalisation of $3 billion, you know, is basically
that, right. But, ’77, ’87, ’97, twenty years later, right. So, so I got into...
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To ULA's.
[22:05]
So some things came along which were, ooh, you know, as you are turning those
pages, that would have been very very familiar to me. Oh I can understand all that, no
problem. As a manual I can understand, there is a chip, I can program that, I can have
it made. Same parallel with the intellectual, well this was intellectual as well, I
thought, oh, we can implement the Cambridge Ring as well. Hold on. [pausefetching material]

Thank you.
So that’s a board. This is after my PhD.

OK.
But that’s two chips which were an implementation of the Cambridge Ring using
exactly those gate arrays, because...

Can I just... So I’m right in saying, it’s these two parts here, I’m guessing, are...
Yeah. Yeah. So I’ll just...

Mainly to get a picture of this as well, just so somebody in thirty years’ time can
understand what we’re actually talking about.
[pause-looking through material]
[23:35]
Oh, this is at the time when there was that engineering resource available to the
department. So this is the, the Computer Lab, the Cambridge Ring, a modem.

Mhm. Looks quite bulky.
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Quite bulky. A wire-wrapped station network controller chip, a whole bunch of chips
on there. Stuff's open, I don’t have an open one, but anyway, OK?

Mm.
Designed by David Wheeler and Maurice Wilkes and...

That’s just the original implementation.
This is the original implementation, right?

Right. Mhm.
Andy helps out a little bit with this, but not, does, just does one or two modifications,
that’s it. Andy has got a background where he says, ooh, that manual that, that thing
there, ooh I can do something with that. I can design some stuff. So, having thought
some big pictures about how essentially all network controllers.... So this is before
Ethernet chip, remember, this is in parallel with the first Ethernet. Oh, I can do this
sort of stuff. So off I went, and, in effect raised some money and did it. And so that
by the time I was a research assistant I was working mainly on this, because I did two
years as a research assistant, so PhD was ’74 till ’77, and I was a PhD, sorry, a
research assistant, ’77-’79. But I found the money, or the money found me to be more
precise, I bumped into a bloke who had some money at the Rutherford Labs and said,
‘Would you like some money to work on a chip version of this?’ I said, ‘Yes, thank
you very much.’ So I turned up with the money, became a research assistant, OK, for
two years.

Right.
And then in parallel with that, Maurice was selling the designs of the Cambridge Ring
as seen to companies, just the designs, for £3,000, I remember. You’ll have to look
up what £3,000 is in today’s money, but it’s, you know, a reasonable amount, to get a
copy of the drawings, and I’ve got them somewhere. There’s about five or six of the
David Wheeler drawings.
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Mhm.
[25:50]
So a number of companies started doing that. And I started a company with Hermann
Hauser, and this is the same thing. So this is the network control. So that’s, that’s
before this existed or in parallel, had never worked at full speed. That’s this, that’s
that, and eventually it was meant to be that and beat up on the Ethernet, right.

So basically, you’ve taken what were bulky things once upon a time and put them into
smaller rack-mounted packages.
Along... And we, ours wasn’t the only company, but this company Orbis, and then
this company Orbis was fairly quickly absorbed into Acorn, or, the company was
actually called CPU, but... and Acorn was the brand name for a product. Anyway.
And so, I became a shareholder and a director of what most people think of as Acorn;
actually the company was CPU. Because, the company Hermann and I started very
early on merged with a company that Hermann and Chris started.

Right.
OK. So I’m not a founder of Acorn, but I’m, neither am I not a founder of something,
it’s not quite clear what.

So somewhere in the family tree of Acorn...
Yeah, very early on. There were only three directors ever, and only three
shareholders, and I was the third one, but, I wasn’t there on day zero, because... And
Hermann started Acorn with Chris Curry, but you will have to ask, but, he was, you
know, this was when the companies were very very small, like, two or three
employees only.

Mm.
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And it wasn’t clear to him whether actually all was going to be well with Chris Curry
and that company, so he started this one as a, just another venture, and it turned out it
was better to merge them rather than, you know, that’s, that’s the way, the way it was.

Mm.
[27:35]
So I, I’m very cautious about how I describe myself, because I wasn’t a founder of
Acorn, but I helped get it going big time from its very early stages, so in that sense
people do call me a founder. I don’t use that term myself. And then within Acorn, if
I sort of summarise it, my view is that, I think, people wouldn’t dispute it, because
they don’t think about this too much, is that, the reason the BBC Micro has these very
chips but designed in a different way that gave it better graphics performance, better
IO performance, could see where that came from. The reason it has a networking
system as a whole, had a network, with a file server and all those sort of things, and
the reason ARM exists is slightly, but it’s, it’s an important chain, because it’s early
chain... So, Acorn... Now we’ve gone a little forward, we’ve gone to the early
Eighties. Acorn has been designing these chips, the university has been designing
these chips. At the university I got a project to design software to design these chips,
because these were mostly done by hand, literally by hand, including the probing and
the fiddling around with it and so on. Acorn bought that software, so it could design
better chips, OK. But in the same way that it had the context to have chips in the first
place, and they had the context to have a networking system as part of the Acorn,
BBC Micro offering, it also, I brought to Acorn’s attention this thing called RISC
machines, OK, because from an academic viewpoint, I could see this in Berkeley. So
I got some publications on that, I gave them to Hermann, said, ‘Hermann, this is
important.’ I convinced Hermann to also buy some proper CAD, I mean proper, that
ours wasn’t proper, ours was good, but full-scale CAD from an industrial supplier.

Mhm.
Hermann went with those papers to Steve Furber and Sophie Wilson, said, ‘What do
you make of this?’ They said, ‘Oh that’s interesting.’ Went off to Texas where, I
think it was National Semiconductor, had a chip design, microprocessor design team.
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Were pleasantly surprised that these people were flesh and blood, not, God knows
what, right? And not too big, twenty or thirty people. Came back, and decided to do
the ARM. So it was a, again, it’s a small but very crucial part to bring it to their
attention, to Hermann’s attention, who is a very, fantastic early adopter of such things,
and a spotter. I tend to spot the technology, he tends to be enthusiastic, and, I mean,
the applied technology bit, he tends to be the, beyond that sort of, the commercially,
beginnings of... So mine’s got commercial but not heavyweight; his is commercial,
it’s got a reasonable heavyweight; and then he’s very enthusiastic and provocative in a
positive sense to the team, which he was.
[31:00]
So Roger, sorry, Sophie and Steve came back from that trip and started to do it. And
they did the architecture, they are the designers of the ARM architecture. But that
whole chain is huge, hugely, hugely, hugely, hugely important, and, you know, these
things would happened in different ways, no doubt, but this one, this whole set of
things happened in this particular way, you’re looking at it, right.

Mhm.
[31:30]
And, one of my, one of my, as you can sense, frustrations is that despite all the talk,
actually that is much more difficult today. Because the lab side doesn’t have the
capacity to develop things in a way it did, practical things. No university really does.
Despite all the talk, they’re talking about technology transfer, but, you know, in a very
academic sense. And, and then... Yeah. Let me... We’ve dwelt on that too much,
but you get the idea, that, it’s a, you’re looking at the beginnings of a chain that, you
know, one of the biggest wealth creation machines in this country for gazillion, yeah,
in computing possibly the largest one, if you take the direct businesses, the
downstream businesses in the immediate bailiwick. Because ARM’s currently an
FT100 company again. Virata, which I did at its peak, as I said, had three to four
billion valuation, it’s now part of another business, but huge, thirty per cent, thirtyfive per cent of the world’s DSL chip market. I mean huge, and you’re looking at it,
right. And so these things didn’t happen out of nowhere, there are reasons. And I will
summarise it as follows. Here is the model that operates, [opera]ted, doesn’t so much
operate. Which is, you have a industrial unit which is very friendly and compatible
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but not necessarily downstream of the academic unit. It’s in parallel with the
academic unit. So it’s not a linear model, that academia does something...
Academia... And that’s licensed, because, a) the BBC... I’m not showing you the
BBC Micro in the university, right, it didn’t come from the university, had nothing to
do with it, right.

Yes. Yeah.
But there was a context which the university, and it’s a context of things and people in
particular, or, I should say, people and then a bit things as well. Which provides a
broader context. I tend to talk about a radar screen on which what’s happening in the
tech field worldwide is being scanned. And in order to have a good radar screen you
need the very best academic team who are working in their own terms, right? Not the
way I tell them, because then the radar will only be doing this, right? Whereas if
you’re on a full sweep, you’re on the academic, in their own terms, being the best in
the world. And you’re buddy with them, and the way you’re buddy with them, you
send them a little bit of money, you pay attention to them, and best of all, you are
them. So in my case, I was both, right? It’s like, colleges and university here, people
wear their hats separately but actually it’s the one person, right.

Mm.
So there’s, the easiest way to get policy then is to talk to yourself, right. Well the
easier way to transfer is to talk to yourself, it’s not a transfer, it’s just the way it is.
And so here are examples where the university was doing some stuff. Yes, and bits
and pieces transferred, but that was just a little expediting thing. The ARM whole
thing came along out of both the industrial being funky and arrogant and good and as
good if not better than anything in the university, but at the same time the university,
being this radar screen which continually, you know, is going, and tells you there’s
something on, has come up, and it can be foe, it can be friend, you know, you’ve got
other systems to discover that. But at least it’s popped up, you’re not ignorant of it.

Such as RISC and... Yeah.
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[35:08]
Yeah. And RISC was exactly that. So, you know, in the academic community, it was
reasonably well known that this was happening, but that it popped up, that it joined up
with Acorn, that it was possible to calibrate it, that there was an underpinning
understanding of such things and how they might be done that was not mysterious, it
was very tangible, you poke your nose into that and you can see how a design might
work...

Mm.
All those things. And then the confidence of the Acorn and, you know, and the
brilliance of Steve and Roger... Sophie, all have their part.

Mm.
Can I do this today? No. Have I got even one resource? Sorry, sounds like a whinge,
but it’s true. Have I got even one resource of an applied kind which I could build
such things with? No.
[36:05]
So where did the technicians go?
Well, as the pressure on publication and all that sort of stuff becomes greater and
greater, and the contradiction in the system which values and allocates resource based
on academic publication, academic output, contradictions between that and trying to
be more applied, but nevertheless, it’s the money that’s allocated on the, on the
academic stuff, one tends to shift, inevitably, away from the resource use for these
alternative activities, and towards more conventional academic activities. So the
effect of it can... In some ways things have much improved, so the culture and the
number of spin-outs and all that sort of stuff, and the emphasis on those, has now
gone from, in the early days it being slightly, I felt slightly uncomfortable; the other
reason I was the third schmuck in Acorn is because I was still at the beginning of
Acorn a bit cautious because, you know, it wasn’t the endorsed thing it is now to be
doing such things, you know, or accommodated or accepted, endorsed, you know.
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You don’t get any extra Brownie points, in fact you lose some, but actually it’s OK to
be doing it, whereas at that time, it wasn’t quite the case, right. It was still pretty
good, I don’t want to sound critical.
[37:46]
What were your colleagues’ opinions when you started this business with Hermann
Hauser then?
Well, it, it was fine, so, it’s more this institutional side of things. They couldn’t
complain about, if they were to complain they couldn’t because there were three other
companies doing exactly the same thing. So it was only that I had started a fourth
one. I mean there was Logica at the time, there was, Toltech was another company
that was doing it. So... And, and you know... So, so they couldn’t say I was in any...
Sorry, this is defensive. I’ve always been slightly nonstandard I guess, even in those
days I was slightly nonstandard. Doing this upstairs on the bench was a little
different, or, that’s just the way it turned out, I wasn’t trying to be nonstandard,
compared to my other colleagues, and so... Yeah.
[38:48]
Was it... Was it only you then working with the technicians from amongst the PhD
students and academic staff?
With the harder stuff, yeah, yeah, that’s right, for a while. That’s why I got my own
little seat and got to know them, and eventually played cricket in the Computer Lab,
well it’s actually joint UCL, University of Cambridge Library and University
Computer Laboratory, joint team, UCL it was called. Which was mostly staffed by
technicians and engineers, and so, I got to know them, so I got to play cricket with
them even though I wasn’t any good at cricket. [laughs]

Mm. What sort of things would the technicians typically be working on?
Well they were still constructing apparatus for, for this, you know, they were still
building these. The lab was internally building some of this stuff itself. So they were
commissioning, there was a large system running, an experimental system with the
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Ring connecting many devices, so they were contributing to the core research and
development effort of keeping a large operational system going. But as they got
towards retirement age, one by one they dropped off. They also did a, which is now
part of the Computing Service, because remember, the Computing Service, before my
time, that they split, that it split off, Computing Service was the Computer Lab, it
provided the service. Then the Computing Service became part of the Computer Lab
where they were providing a computing service using other machines.

Mm.
Then it became administratively separate, although part of the Computer Laboratory.
And then it became completely autonomous as a entity as it is now with its own
director and its own resources and everything. And so, at that time in the Seventies,
those engineers and technicians provided a maintenance service for other equipment
ranging from terminals to, whatever, to Nova or, actually PDP-11 microcomputers,
that sort of stuff, where they would go and fix them up and provide a service to other
bits of the university. But that’s all fizzled out from the Computer Lab point of view,
and it’s completely in its own entity called the Computing Service.
[41:10]
Mm. How did you get on with the lab technicians in the Seventies?
Fantastic, because I played cricket in the team. Oh they’re good chaps. And they
went back to the original construction of the EDSAC, and so, while some of the
names that come up are unknown to me, a number of the names, and a number of
faces in the photos, well they’re dropping off by now but you know, I, I got to know,
and so I recognised. And so, there’s continuity back into the original team in the
Computer Lab, post-war team that built the EDSAC, in the sense of, I knew some of
them, of course in addition to Maurice.

Mm. Do you think you gained anything personally from working with the
technicians?

© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 68
C1379/10 Track 2

Well yeah, because it’s a different cut on the university, so it’s a non-academic, but in
its own, a very important and very excellent bunch of people. And so, it was very
nice to know them, and it was very nice to be able to go to them when I was writing
my thesis or doing this sort of stuff. And of course they wanted to stick their noses
into this. So, I gained from them, through that sort of thing. Because, you know, that
wasn’t successful, it didn’t provide a chip version of the Cambridge Ring that worked
ahead of Ethernet chips, right. Failed. But on the other hand, it was useful... Sorry, it
failed. Sorry. But... And it’s even worse, I mean that takes a lot of time and effort,
and you don’t publish, and it’s, you know, you’re working hard debugging something,
and, you know, and so on and so forth. So, they were very helpful in any of those
issues, because that was their life, right?

Mhm.
So when things were not right, you’d go and, you know, talk to them, let’s crash their
heads to their best, and so on and so forth.

Mm.
[looking through material] God knows, I don’t look in these places very often. This
is random, right. What’s this? Oh, ’92, forget it.
[43:38]
I normally ask this question of academics in their eighties, but, if you need any advice
on archiving this stuff somewhere... [laughs]
Well we’re trying to archive the Computer Lab. I’m looking for money, because
there’s a whole bunch of papers which are like this you see. This isn’t the lab archive,
except it is. But it happens to be on my shelves. And there are other shelves. And
some of it’s already been documented in the sense of some, David Wheeler in
particular speaking into a microphone, saying, you know, ‘Here is,’ [vocal sounds]
And it’s all stashed away. But we’re looking for that to be formally archived, or
junked as the case, you know, both, because... And the stuff is piling up, and so the
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junk ratio is going up. Which is bad, you know, as you well know. Because then
some of the good stuff will get lost in the junk.
[44:30]
Yeah. But... Yeah, as a serious point though, I’ve got to mark up paperwork if you’re
interested at some point. We've been talking about lab technicians in the Seventies,
and I was wondering as well if you could give me a broader flavour of the department
when you joined.
Well it was very, much smaller, so, right now we’ve got forty-five people who could
be PIs, about thirty-seven, thirty-eight lecturers, and then fellows and others who
would be PI. Then, I think I was the ninth faculty, I was number nine. So, it was
much smaller. And, I was an assistant lecturer, and, not the first by any means but
you know... There was one staff meeting a year. And there was still a lab. So...
[pause] And still is a lab in a different way, but it was still a managed entity with a
small team of likeminded individuals, because, Wheeler had been Wilkes’s student
and Needham had been Wheeler’s student I think. I think that’s right. So, you
know... And I had been Wheeler’s student. So, it was a small thing. The teaching
was just of the diploma in Computer Science, and which had been established in the
Fifties, and, I think only, if my memory serves ne well, there was only a final year
Computer Science course which was not a million miles away from the diploma.
[46:25]
So it was a smaller department in every way, teaching and research wise, and, a
number of new areas were being experimented with, but, fairly quickly Maurice
retired, from my point of view fairly quickly, in other words, I became faculty in ’79,
and he retired in 1980. So he was only Head of Department for one year with me as a
lecturer, assistant lecturer, although I worked very closely with him, because he was
the PI on the money I brought in to do this stuff from ’77 till ’79, OK. So, I got this
money ’77, and actually only wrote up my PhD by Easter ’78 or whatever, because I
got busy with this stuff and so on. And so then, in ’79 I became an assistant, I applied
for and became an assistant lecturer, and four years later in ’83 I became a lecturer.
[47:29]
Now, Roger had become Head of Department in 1980, and I can’t remember... you
know, it’s such a long time ago, I can’t quite remember, but clearly there was some
© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 70
C1379/10 Track 2

change, because Maurice went off to Digital Equipment Corporation for five years so
he disappeared off the scene, and, and that’s deliberate and good, and then Roger
started, you know, establishing his stuff, and he was into formal methods and
theoretical computer science, so that part of the lab started expanding. Excuse me.
[pause in recording-telephone]
[48:04]
And so the lab started to gently grow. But yes, when I became an assistant lecturer...
I’ll just think about it. There were nine faculty; that’s, that’s not a huge entity. But
more generally, computer science departments, well this isn’t just a department of
computer science, it’s much broader than that, but computer science departments like
the one at Swansea had only been going for about ten years, so it was, yes, it was
fresh days, early days into the subject area, certainly into the more popular version of
the subject in the sense of touchable by lots of individuals. So, the lab wasn’t
necessarily too small I would say, it’s just, you know, the whole, the whole thing was
a little more specialist or, you know, from a specialist base was just starting to become
less specialist.
[48:57]
Mm. Is there any particular emphasis in the research at this point?
Well the, the Ring and the distributed systems and all that was going like a rocket, big
time, so I was going faster and faster, cheaper and cheaper, faster network, you know,
so... [looking through material] Somewhere in there will be photographs of bits and
pieces. Anyway. So, 100 megabit ring which is what that was meant to be, that also
only worked at seventy. And then my PhD student and later colleague, David
Greaves, worked on a gigabit version, so that was, that sort of stuff. The distributed
systems work was hugely successful, many universities in this country used it, and so
the UK had a wonderful leading position in distributed systems in the early Eighties
with Acorn in its own commercial way with the Econet and all that sort of stuff.

Mm.
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And file service for the BBC Micro System as part of it. So, those were hot, hot
topics. As I say, the theory side, I think Mike Gordon joined the Computer Lab
somewhere around that time, so, Roger having had a philosophy background to some
extent liked that sort of thing. And so, the theory side of the Computer Lab started to
develop. Not something Maurice would have done. He wasn’t too keen on all that.
And, a little bit later, well in the late Eighties, security, or may early Nineties, was
another part of the lab that got going.
[50:41]
But of course, traditional programming languages at that time were not so traditional,
so there was still discussion that was, I mean Bjarne didn’t do C++ here, he did it
later, but he was supervising programming languages by David Wheeler, so, you
know, those sort of operating systems, so that’s back into systems area, TRIPOS and
operating systems of that family. Martin Richards, he’s still here, he’s, even though
he’s retired he’s got his office here. We don’t kick him out. And... God! you’re
dredging it up. But, natural language processing was, somehow wasn’t encouraged.
It was a good area but I’m not quite sure... Keith van Rijsbergen had been here, you’ll
have to do your own digging around why he didn’t stick around. He went off. The
other person I shared an office with, another person I shared an office with is a fellow
called Bruce Croft, who is one of the most distinguished people in information
retrieval, he’s at UMass Amherst. So he’s a guru on how a search engine works, you
know, all that sort of stuff, on the academic, he’s the number one on the academic
side.
[52:00]
Anyway, so the Computer Lab wasn’t too big, was fine, and, as I say, the pressure to
publish, while still OK, wasn’t too bad, because that chip took three years. I did
nothing for three years except work on that chip. Worked my guts out, produced one
publication, and not a design I’m afraid that again was early enough, soon enough,
good enough to make directly that design commercial, commercial, real world impact,
which then tends to be commercial. It’s, the successor line absolutely, big time, kick
ass, worldwide beating products, all the rest of it. But not that particular design.

Three years to work on one thing sounds very concentrated.
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Yeah, well because, you know, it was, actually two chips, that was another chip; one
is trying to push the technology, the usual thing, push the technology. CAD is not
good enough, you are an academic entity, so the suppliers aren’t taking you quite as
seriously as others, as if you were a threat, commercial customer, they’re doing you a
little bit of a favour. And it’s a big and complex beast, and so, it’s under-resourced,
which is not the end of the world, but... Because it wouldn’t... If you had huge
resource you could screw up just as big time. But, yeah, it’s...
[53:20]
But on the other hand, you wouldn’t believe how many good things have flowed from
that. I mean, just that people who worked on that with me, the CAD designs, the
companies that have started and succeeded, the ones that have started and failed, the
missed opportunities. I mean we could have been Cadence, we are not Cadence in
this country, but all the CAD that went into doing that continued, and, in lab, and had
it become a company of its own would be called Cadence, because it was ahead of
Cadence.

Mm.
So, both... You know, and it’s all good stuff. I mean, yeah, you miss some, but we
win some, it’s called Virata, was called Virata, and other chip entities in Cambridge
within ARM and so on. So, you know, it’s, it’s the way it is.

So lots of successful things coming out of something that was technically unsuccessful
then.
Yeah. Well not as successful as its huge ambitions. Might have been as successful.
That’s how it worked, if you see what I mean, it’s, it’s fine.
[54:27]
What were your ambitions for it at the time?
Well, at each stage for about six or seven or eight years, we were trying to be the
world’s default network at the next highest speeds. So with this thing, we were right
up there with the Token Ring and Ethernet as the most important network around, and
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so the chip version was trying to establish a more economical version of that and, and
some more features. At the 100 megabit level, the same thing applies; even though
there was Ethernet around, 100 megabit Ethernet isn’t that easy in those times, and,
you know, what is called Ethernet now isn’t Ethernet at all necessarily, it’s just a set
of protocols, but it’s not CSMA. So at the gigabit level, the same was true. But the
corollary... So, so we’re always trying to do that, and we’re always not quite
succeeding, and always because, for the same reasoning in retrospect, that, we were
what was a modest academic effort, like me, literally me as the only one doing
anything concrete, against major industrial efforts like with Ethernet was a
combination of Intel, Xerox and DEC. So when you look back on it, you think, this is
daft. But then the industrials can screw it up, so, you know, it’s not actually as daft as
it might seem. And it’s not as daft that it, or as surprising in a way that it produced
real world impact eventually, because it’s good stuff. It doesn’t work only in some
very absolute sense, everything about it is good, wholesome, state of the art, and it
almost works. So, the fact that it produces good stuff downstream, and in the
meantime, while I was the only one working on these things, a lot of people had
access, you know, I’m still not in isolation, and so, PhD students get trained by using
some, or waiting for it, or thinking ahead of time, that sort of... So perhaps I shouldn’t
be quite so... The Ring chips were certainly only me. Later on maybe there were a
few others in the sense that, PhD students. But, anyway, the effort is modest in reality
when you look back on it. But, but as I say, I have to temper this, because at Acorn at
the same time we had what was a modest effort and that modest effort kicked ass big
time. So... Yes.
[57:04]
Mm. What is a day’s work during this three years?
Well, it’s, go and design the thing in some economical way. So some aspect of this
what, what was doing. Try and fit it onto the manufacturers’ libraries of standard
cells or, in some cases you have to make your own standard cell. Therefore go and
talk to the manufacturer about how that might be done. They haven’t got a clue
because you are the most adventurous user they’ve got. Then the manufacturer went
bust twice, so you have to switch manufacturers. You’ve done a huge amount of
work, you have to retarget it at the new technology, which is not a million miles away,
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so you don’t want to start from scratch but it’s not so obvious that you just, do it,
translate in a blind way. You prepare boards and wait while this, you know, for test
and so on and so forth. And of course you, you design away all the time, simulating
and surrounding this, not just the detailed design of the chip itself and where all the
transistors are, but also what’s around that chip and what might be driving it to try and
debug it as best as you, as best as you can. So one aspect of that sort of thing. And
the manufacturer, you know, one was in Munich, the other one was TI in Bedford, but
with the process being done somewhere else, so it was, a lot of back and forth with
them. I mean all the usual stuff, nothing much has changed, it’s got worse if
anything, because, the chips were less complex in some ways than they are now.
More complex because at the detail level you were optimising. But there we go. But
we had those made, and as I say, it, it did work to a fashion. Well to a large fashion.
[59:05]
Mm. How does one actually... This is going to sound quite stupid a level question
actually, but how does one actually design a chip from scratch?
Well, typically, you design at a logic level. Well, in those days, typically you design
at logic level, so you would have those, the gates and transistors and so on, and off
you go, do some logic design. You put it into a simple CAD system which you’ve
probably constructed yourself because you’ve been building the scaffolding for design
as well as the design itself. You then start simulating it, see if it’s doing what you
think it should be doing. So that’s creating test patterns that go into your block which,
the next, you know, pushes them through and something comes out, and, so on. The
test patterns themselves might be simple or might be complex; they might write things
that generate test patterns. Then you get it roughly right, but you know that the
physical layout will make a huge difference to how it performs, so you’ve got to get a
first cut on that. So you try and lay it out, so you’ve got some algorithms for doing
that in a plainer fashion. So then you get some estimates of what the connectivity
delays might be. You feed those back as soon as you can to give you a rough idea of
whether your design’s OK in the first place, or whether you have to modify it. And so
you morph into the more realistic part of it, that’s the way it was done then. You then
translate it, you then do a proper layout which gives you the actual location of the
components, and the tracks, depending how many layers of connectivity you’ve got.
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You then do the real mass construction, so, description, which will give you more
detail, so you just check it there, you’ve got some small opportunity to change things
at the mask level.
[01:01:00]
But then you have it made, it takes a while. You drink beer for two or three months.
And then it comes back and you plug it in and you, it’s a real shit or bust sort of,
thing, because, you know, if it doesn’t work, or substantially doesn’t work, then, it’s
another delay of perhaps a year. So, if it does... And, whether it works or not, it’s not
so easy to work out even when it comes back, because you might have some things
you can get round, or, stop it working early but are not so bad. But nevertheless, if it
runs a test pattern, then it’s fairly quickly... You can’t run a test pattern without the
vast majority of it working, so, and I’ve had a moment like that where you rattle the
tester and the format and so on and eventually something happens, it runs through.
And you get drunk because you realise that could not have happened by accident.
That this... Now the physical reality of the thing that’s on the tester with all the
probes coming down on it, and all the stuff you’re driving is not the model, it’s the
physical thing which came back, one of these things. And you’ve got it plugged in,
and all of a sudden, you run through this, and there’s no way you could have done it
without a substantive bit working.
[01:02:12]
So it starts off then as a design in a CAD system?
Yes.

And you can do all the testing through that then before something physical gets
produced?
Yes. Yeah, yeah. But, testing is only as good as it can be, so, you can’t cover all the
case. That’s why there’s all theory around it. These days there’s much more theory,
which can at least help you, not so much design it correctly, but gives you another
representation of what the design’s doing to give some more. Because you can have a
design error in the first place, and you can have an implementation error, as well as of
course detail implementation errors, but those tend to be testable more easily in a
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simulation. The track is too long and the capacity is too, too great, then, you know,
you can pick that up. Unless your model is wrong. I’ve had one of those with the
BBC Micro, which, well Acorn almost went bust on that one, but anyway. Because
everything was working, except when the chips came back they weren’t, and that’s
because the model was wrong in the first place.

It’s the Electron...
No, this was the BBC Micro. It was the clock distribution, and the pixels would
disappear off when the temperature of the chip went up. And that’s because the way
the clock distribution worked, wasn’t modelled properly, the physical devices
behaved in different ways, more sophisticated ways than we had a model for. And,
the actual manifestation was that the pixel clock disappeared. So, that’s how you
design a chip. Or did design a chip.
[01:03:42]
Now it’s more composition out of libraries and there are more formal methods you
can apply, [inaud] formal methods, so now saying that you can have another notation,
a mathematical notation which you can then use to compare to the implementation.
So rather than simulating with patterns, the implementation you’ve got which is the
netlist which connects transistors together and defines a system which then has states
which you can march it through. You also have a description of the mathematics in
the mathematical sense of what it should be doing, and you can show an equivalence
between that system, the interconnected transistors, and the mathematical
representation in a formal sense as being equivalent. So it gives you another check.
Now if you still get the specification wrong of what it’s meant to be doing, because,
you’ve got it wrong up here, of course you, you can’t help it, because that requires
artificial intelligence [laughs], and there’s no such thing. So, so you can’t get round
some problems, but, you can get round others, or avoid others.
[01:04:50]
So does chip design get easier then, or just different? It sounds like there’s a lot
going on here.
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Well it’s got more complex, but more tools to handle it. It clearly can be done well,
because, the number of chips out there is huge. The number of different designs is
reducing rather than increasing, because of the cost of designing and getting things
right. As far as I know it’s going down. So the number of custom chips... So, it’s
actually, it’s really in the last few years that it’s becoming possible for universities to
have chips made. We, we’ve been having chips made in this department up till about
three or four years ago, but, it essentially has to stop.
[01:05:32]
You mentioned tools there. I’m coming into this now, but what tools did you have
back in the late Seventies when you were working on that?
Well none. There was literally, that was done by a woman whose name I’ve
forgotten, Miriam, Miriam what’s her name? Her husband sent me an email just a
few months ago, for one reason or another. And she did it by hand on this big sheet of
paper. [vocal sounds] So the original design, there was none. That’s why we’ve got
the original toolchain going. Peter Robinson and Jeremy Dion were the principals on
that. Jeremy and Peter Robinson are still here. And so we used Modula as a
programming language. So we, we had a computer science approach where the tools
were done in a computer sciencey way, the description of the logic was done using a
programming language, not a hardware description language, you know, which is a
more refined version, or just a graphical interface, it was fancier than that. Then the
simulation was, that’s, that’s a tool. That’s basically an event wheel, handling search;
you’ve got an event wheel of events which are transitions through gates. And you just
keep on going to the next one and work out what’ll happen next and next and next.
The layout, that’s some kind of an inkblot algorithm, some kind of a Lee's algorithm,
some kind of a, well I say inkblot, you’ve got a maze and you’re trying to find the
shortest route through the maze, so you have an algorithm which behaves like an
inkblot, started at the source, and the one part that works gets there, or the earliest one
that gets you there, multiple path, and you spread the ink by one grid unit each time.
So that’s a layout algorithm, so you get to run that. But, you know, these things don’t
scale very easily, so you’ve got to be clever about how you do that. Once you’ve got
that, then you can back annotate, because then you’ve got the track length, you can
back annotate those track lengths into the design so the performance of the gates will
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now change, because, those that have longer tracks attached. And to this day there are
businesses, so for example there’s a company called Azuro I think it’s called, started
by some lab graduates, maybe six or seven years ago, which is a specific clock chain
optimisation company. They will take your design and they’re clever about how a
clock’s distributed, and run some of these, newer versions of these algorithms, and
give you a faster chip by optimising the clock. So that’s, the old-time equivalent run's
some of these inkblot algorithms in particular ways, see particular tracks, you can
prioritise them ahead of others, and therefore have a more controlled clock
distribution tree.
[01:08:32]
Mm. When does this technology start coming into what you’re doing?
Today?

Mm.
Well, it, it’s, you know, I’m still, I’ve still got a company that designs hardware, so,
you know, we’ve got that sort of thing. I’ve got a... So, so, hardware design and
systems design is, is commonplace, it’s quite difficult. Still got the traditional
components. Black art component where the CAD doesn’t quite match what you’re
doing, designs that are pushing it, right, not for a bog standard design. It’s got the
simulation environment and how it fits into everything. And then it’s got the
manufacturing step we’re testing, and all that. So, while I don’t use those tools
personally any more, but then I don’t do much any more really, so, except sit around
and pontificate. [pause] It’s great stuff, because it’s manufacturing in the new sense
you know, you design, you manufacture, you have something, you sell it, you use it.
So it’s not obsolete, it’s just, ARM has got, you know, hundreds of people down the
road designing that sort of stuff, so, if I had something to do with ARM, maybe I’d be
doing more there, but, I don’t have anything direct, formal. I mean, great company,
I’m extremely enthusiastic, and they help the lab. There’s a plaque downstairs on the
wall saying, ‘From the founders of ARM’, and that’s not because, we just love them,
because they helped to pay for some of the bricks and mortar here. So, you know,
they’re a great company but...
© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 79
C1379/10 Track 2

[01:10:13]
Mm. You mentioned that someone in the Cavendish Lab had given you the money to
be working on this.
It’s the Rutherford Lab, so...

Oh sorry, the Rutherford Lab.
Central laboratory, yeah. David Thomas was his name.

Mm.
So he was a director. Again times were different, there was enough budget around
that an entrepreneurial department head in a Government laboratory could plonk some
research money on a university fresh-faced person saying, ‘Get on with it.’

How did that happen?
Well because I had, you know, I, I was the slave... Sorry, slave. Seminar slave, or
whatever. I was the big talk... So many seminars got said about, pull on this. In fact
I gave a, I don’t know what vintage this is. [pause-looking at material] Yes, some
time around then. I gave a seminar in Aberystwyth last Monday, and the previous one
I had given, that was in 1980, and possibly these were the slides I used. So I was one
of the chief evangelists of all this stuff. [pause] So I bumped into this guy. I was
invited to give various talks at more, at more the computing service end of things as
well as the research end of things around the country. And, they had some CAD
access, this was before CAD. And so... I can’t remember the literal moment, but it
was, I bumped into him, he knew of me, I told him something like, ‘Oh, a thesis, r-r-rr, oh a chip,’ r-r-r-r. And he said, ‘Oh all right then. Here is two years’ worth of
money.’ So I turn up here, ‘Maurice, Maurice, Maurice, look, r-r-r r-r-r. What shall I
say?’ He said, ‘Take it.’ [laughs]

Did the money come with any strings, because it was...?
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No, not really. [pause] But you can see, well, it wasn’t just the money, it was the
whole thing, but it bought my goodwill. I still remember the guy’s name, and I still
mention Rutherford Labs. So...
[01:12:33]
Mm. So what was the pay-off going to be for Rutherford Labs then?
Well it was pushing into a good area. Mind you, the same thing happens today, we
just got a, we in the group, because you know, this is a recursive, so I’ve got some
young faculty, so I’ve got a guy who is an ADR, I’ve got some below lecturer level.
I’ve got another guy who’s ADR, and another one who is promised a lectureship in
two years’ time, he’s on a, he’s on a, bought before you, buy before tried, bought
before you tried or something, I don’t know. So in other words, the most junior
faculty there is in the department are the officers just the other side here, and work
with me. And, Google has just given us a gift to work on our current research, which
is... You know. And I’ve given them an equal share into that each. I’ve got plenty so
I don’t need it. And they’ve just had exactly the same at a similar sort of level,
they’ve had a couple of years’ funding each. This is to do with the future of the planet
and sustainability research, but nevertheless. So it was Rutherford Lab, it was
Google, God bless their cotton socks. But, but it can happen to this day.

Mm.
You’ve got me on a philosophical mode, because I heard that David Milner... Robin
Milner died this morning, so I’m, I’m into sort of, some kind of a reflective
perspective at the moment, today anyway.

It's, it's, working for me, it’s...
Yes. [laughs]
[01:14:08]
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Before we move away from talking about the Ring at Cambridge in the Seventies,
because I’ve got a pile of questions I want to ask you about Acorn obviously, but...
Could you be a bit more specific about what your own personal contribution is to this
work, even if they were as you say minor?
Oh the Ring? Oh I think I wrote a paper with David Wheeler, and that’s another
unusual thing, on the parity bit, we stuck a parity bit as an error checking, as a, it’s not
so much error checking for the high level protocols, it’s a Ring maintenance feature.
So I seem to remember... I basically came up with nothing, right? Because I’m not
an individual worker. So in my conversation... So the, the best individual
contribution I can get to is, in conversation with David Wheeler on, this is on the
Ring, not subsequently, I made one or two suggestions, and possibly they came from
me rather than from him, although I wouldn’t even be sure about that. And, for
example, having a maintenance bit, it’s called the maintenance bit, so you’ve got a
packet format, and somewhere in this... [looking through material] Non-catalogued,
non-archived. But anyway, in the packet format we had a parity bit which parity
checked each packet as it went... So it’s a ring, it goes round and round, stations,
where you can attach things. And the station computed the parity of each packet as it
went by whether full or empty. And so if a link started going wrong, you knew which
link it was, because, that station would have computed a parity, compared it to what is
there, parity across all the bits in the packet, and said, ‘Ooh, it’s different, it’s
changed. I’ve got a party failure. I’ll put the right one in, so that the next station
doesn’t find it at fault, and then I’ll cue a maintenance packet which goes to a magic
address, which says, “I’ve got one of these.”’ So that was a maintenance feature, and
I think some component of that, right, you know. I, I don’t remember, it rests, in the
mists of time. And so I wrote a little paper about that maintenance of ring
communication systems, and it was Hopper and Wheeler. Not many papers with
Wheeler with anybody or by himself, probably, I don’t know, a dozen in his career,
but that was one of them, and it’s not exactly a rocket science paper, let me tell you
that.
[01:16:37]
Can you tell me a bit more about David Wheeler?
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Well he was a good man. So... He... I told you, he had this context that he, one had
to plough through, and a brilliant mind, so that, you know, those two things put
together meant that he was a specialist taste, he was a fine wine, OK? He wasn’t
Beaujolais Nouveau. Because, even if you had the context, you would have to listen
carefully to what he was saying, because he was smart, and he came up with things
which you had to hang on to. You know, you’re hanging on to him intellectually as
he was trawling through the issue. And then, part of that intellectual space was the
context which he used, which was the Cambridge context. And also, earlier context.
And so, most, and certainly me, found it took a while to be able to handle that. Now
once you handle that, as I said earlier, you could turn it, not so much turn it round,
you could take advantage of it and also post problems, you know, in an appropriate
way. And of course the thing that would always... So he loved implementation. I
mean, this I specifically remember, must have been Christmas 1978, maybe ’79.
Christmas Day. And I’m at the Computer Lab working on this stuff, poking it around.
The place is shut, I’m the only one sitting there. Knock knock. Wheeler turns up.
‘Oh, just wanted to have a look,’ blah blah blah. So he was, you know... You know,
and I’m going, literally, because... You know, so you’re driving. But I mean I had a
probus, I had a microscope and I’m probing the tracks and it’s not working, what's
going on? Probe probe probe. All this sort of thing. They were sufficiently big that
you could do that. So, so he was, you know, a practising engineer in that sense.
[pause] But he was this, this, this intellectual machine. And he would write things
down on little sheets of paper, always.
[pause - looking for notes]
[01:20:13]
These are his logic diagrams. I haven’t got any of these little sheets of paper to show
you. This is what Maurice sold. [pause] How frustrating, how can I not have his
stuff? Two hands. Ah, there we go. This is David Wheeler. OK?

Thank you.
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So. There we go. So this is David Wheeler. And there were tons and tons and tons
of these things on every subject you can imagine, and they were in his filing cabinet,
OK? So David Wheeler produced, and they were always that size...

They’re all sort of, five by nine sheets of paper.
Yes, and they’re always that sort of handwriting with about that much content on
them. And they were his own, this is his own archive, or, his own stuff, right? So, he
would give you ideas by sitting with you and writing something and you take that
away, as a piece of paper, and then you try and figure out what the hell it was about.
And it’s really, relatively terse, right.

Short.
Yes. This is not your essay, right? And then he would do that to himself, he would
sit there with those... When you walked into his office, and he was... Oh, I’m not
miked up. [replacing microphone] When you walked into his office, and you were
just catching him, you know, knock knock, he would be sitting there doodling on
those, except he’s not doodling, he’s thinking and writing algorithms or whatever.
And not infrequently, when you went to talk to him about something, he would then
turn to his cabinet, fish one of these things out, zh-zh-zh-zh-zh-zh, and said, ‘Oh, one
I prepared earlier,’ like Blue Peter, right? And there it is. So anybody who had
anything to do with David Wheeler will remember these things.

Little sheets of paper with little notes on them.
Yes. That’s why I said I’m surprised I couldn’t quickly find one, because, they’re not
that unusual. [pause] And this relates to the mid-Seventies archive, right; I’m sure
there’s another version of all this somewhere else in this building which relates to the
Sixties and the Fifties, and possibly the Forties, and the Eighties as well, and, you
know...
[01:22:47]
Thank you. So he kept up this note-writing habit his whole career then?
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Yes. Yes, so he’s saying packet delay versus the number of stations. So he’s
thinking, right, he’s, he’s designing the ring, ‘Er, right, let’s do a little thing like that.’
ch-ch-ch. Therefore. And it’s all publishable stuff, every single one of these pages,
I’ll bet you.

But he didn’t publish much stuff himself though?
Nothing. Waste of humanity. Too bad. Because, while he was distinguished, you
know, it would have been better if the bugger had, you know, a little more keen to, to
put it down in a traditional way.

Mm.
So you’re asking about David Wheeler. There’s David Wheeler for you. He’s just
come back to me, right, and he’s haunting me, in the nicest possible fashion.
[01:23:52]
What about your supervisor before Roger Needham? What are your impressions of
him?
Well he was a good chap. That was a temporary supervision. Of course,
subsequently we did an awful lot together, primarily when I was running the
Industrial Research Lab, the Olivetti and then the Olivetti and Oracle, and then the
AT&T research lab, and then he founded and got Microsoft research going. So, it was
more how to run a lab, what’s usefully done. And he had been a consultant for Xerox
PARC for many years, so he liked the idea of a lab. He, he liked the notion of,
certainly the one in Cambridge and all that. So... And we did do some things together
in a technical sense and I did co-author some things, because I think actually the paper
on that was probably co-authored with him. Because that was part of a systems
design, the way that all worked, the Fast Ring worked was, talked through and
thought through with him, as well as, to some extent, Wheeler. I don’t know.
Authorship doesn’t directly mean everybody, you know... It’s a good guide but it’s,
Wheeler had his part and Maurice had gone by then, and I did most of it with Roger.
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[01:25:15]
Mm. Maurice Wilkes was still Head of Department here when you started as a PhD
student?
Yes, ’74, that’s right.

How did you find Maurice?
Oh I can’t remember too much. I didn’t have any real difficulties or contact or, and so
on. Sorry, plenty of contact at some level, but no, you know, I was just another, a
PhD student doing stuff that was on Maurice’s radar screen, but, I, I can’t remember
too much about it to be quite honest.

Mm.
I mean Maurice was the PI on that Rutherford-funded project, and then he found some
other money from the DTI I seem to recall for that. BT had something to do with it at
that stage as well with funding some of it. So, you know, I, I interacted with Maurice,
but, was right at the back end of his headship of the lab, and while the Ring stuff was
going great guns, Acorn started going... I think I started, Hermann and I started Orbis
in, I can’t quite remember you see, but... ’77. ’77, ’78 possibly. And then we
merged it with CPU ’79. I can’t remember exactly when, but something like that.
And Maurice went in 1980, and the big BBC Micro success, which was, you know,
the big success was after that. So, that was very much in Roger’s time.
[01:27:05]
How does one actually work as part of a team like this? We’ve sort of touched on
aspects of it, you know, joint publishing, talking ideas through with people, but I’m
just sort of wondering, you know, it’s a big project, there’s a lot of people involved.
How does that work?
Well, those were different times, so it’s not, it wasn’t a problem as far as I saw it.
Well it works with it because everybody has a contribution to make, and so
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suddenly... And, and it’s, well, as seen by me, OK, so, you have to hear differently.
But as seen by me. The lab had provided a huge context for me, and therefore doing
something for the lab as well as myself was a natural and obvious thing to do. And,
the lab was much smaller then, and therefore this contribution was more obvious.
Today with a much, much bigger computer lab, not unnaturally people don’t see the
contribution, they take it for granted much more, if you see what I mean, because it’s
much more amorphous, you know.

Mm.
Secondly, there was a natural hierarchy, and therefore that made it relatively easy to
make sure everyone got their pound of flesh out of it. So, I didn’t need to stick
Wheeler’s name on the papers I wrote, but I did, not because he wanted a pound of
flesh, but it was a natural and obvious thing to do. Similarly with Roger, these people
weren’t in competition with me. And I saw it as my role to some extent to do that.
And while nothing was said, I think they appreciated it, and it was a good thing for me
to have done actually. When some other, I don’t know, some unconnected issue came
up, I got the benefit of that wholesome view and they were wholesome in return, if
you see what I mean.

Mm.
But it wasn’t because there was any hard discussion and negotiation, it was just the
obviously, think of the bigger picture, right thing to do, to associate the name with this
way or that way or, or whatever, way. So, because of the size, because of the
different... and because of the structure of the individuals, yes, it, I don’t recall any
great tensions. Maybe I was less ambitious as well, I don’t know, who knows? I’ve
no idea. And of course... But what is true is that one has a much more romantic view
of the past, and tends to forget whatever, and I particularly forget things very easily
that I don’t like. So you know... [pause] It’s quite difficult now, right, because of the
size and the circumstance and so on, and not that it’s a problem, we still came top of
the RAE both in subject and of all departments in Cambridge University, so it’s not,
you know, we are the top RAE department of Cambridge University. So clearly
doing something right along those metrics. But nevertheless, the leadership role in the
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sense that was assigned to Roger and Maurice in particular is not available today, to
me.

Mm.
[End of Track 2]
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[Track 3]

Right.
Anyway, how are we doing? We’re still rambling a little. Well that’s giving you a
flavour for how I see those times. Don’t underestimate the excitement of it as well,
because we were keep... you know, we were trying to beat up on Ethernet which,
doing the thing. I’m going around in a helicopter with my Acorn money, you know, I
used to go and be chauffeured by helicopter. I’m driving a Porsche 911. Ease man,
you know, turbo, ploddy with spots on. Hey. So...

Exciting times.
Cor!

When did you first meet Hermann Hauser?
Well, I think... I don’t know, but I think it was at some disco, chasing girls, probably
in 1977. No, he’s been a good man ever since. Always slightly ahead of me, that’s
fine, I’m always slightly in his footsteps, that’s good. Slightly different footsteps, so,
that, you know, if they were the same footsteps it would be different but, slightly
different footsteps. And he’s a few years older than me, so...
[01:05]
Mm. You mentioned discos then. What did the social life consist of in Cambridge?
Well, I went to Trinity Hall which was an all-male college after Swansea which was
most certainly co-residential and co-everything, so I thought, this place is the weirdest
place ever. So all men in the graduate society, so I used to go to Darwin Disco, which
was a graduate, is a graduate college, mixed sex. So, you know, that’s where I think I
met Hermann, because I was at Darwin Disco, and, you know, this sounds daft but
there was such a thing on a Friday night, and was a big thing because, that’s where
you went. So, it was, not bad. But, I had been a London boy, as I told you before, so
I found it a little bit stuffy, stuffy, is that the right word? Different. Stuffy’s the
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wrong word. Different. But it was OK, and I carried on travelling, and as, as a PhD
student I must have done some travel. I like travelling, so I’ve always done that.
And, I said, fairly... I got lucky you see, think about it. So I’m twenty-four, start my
PhD 1974. Sorry, twenty-one. Twenty-four I finish it, 1977. Twenty-five, 1978, I’m
already on to some mainstream project. Twenty-six, 1970... OK, so 1980 I’m
twenty-seven. Acorn going like a rocket, selling its first micros. 1982, I’m twentynine, it’s public, I’m a millionaire, I’ve got... I’m going around in helicopters, driving
a 911, have fifty or 100 people working for me in industry, whatever it is, I don’t
know. I’ve got a research... [pause] Do you want a break?

Sounds like you had a busy few years.
Or maybe it was ’82, ’83. Buy a farm. [pause] So... So you know, this was
Cambridge, like, you know, slightly coloured by all this stuff, let me tell you, you
know. [laughter]

It doesn’t sound your typical academic experience.
[03:32]
Hermann and I... No. And Hermann and I used to go heli-skiing, so we used to go to
the West Coast all the time, and we used to stop in Canada and go heli-skiing, where
you get taken up the slope by helicopter, you jump out, you ski in the place and then
they take you up again. So we used to stop in Calgary, spend a few days heli-skiing,
and then carry on. I remember one place, and it’s sort of, a little bit of a, And
Hermann’s an Austrian, he’s a good skier, one place... So this was... There’s now a
very luxury version, but there was also a sort of anorak version of it where, it was
more about the skiing than where you are staying, so they had us in a motel in a little
place called Valemount, which is in BC, just next to Alberta. And, we stayed there
for a few days, did this, Mica Creek, I think that... Was it...? No, not Mica Creek.
It’s, it’s Valemount though. And when we were clearing off, the phone bill was
bigger than the hotel bill for the two of us. And the guy goes, ‘Gee whizz!’ Right?
Because we’re doing business and heli-skiing, so I was on the phone all the time and
so on. So we did an awful lot of that, which was fantastic. So, as I say, when you say
social life, give me a break.
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[04:58]
And then in 1981 I also became a fellow of Corpus Christi College, because I had
been elected... sorry, I had been appointed an assistant lecturer, so, I got to become a
fellow there. So again I was doing, prancing around the college and eating on High
Table and, it was single-sex still at that stage. So, you know, I had joined the
Establishment. Ha. So.

What was that transition like?
Well, at the time I was, I guess I was being a pretentious git, but, as I say, when you
look back on it, I was pretending none of these things were true, but when I think,
well I did go around in a helicopter every day, landed them on Corpus sports field. I
had to phone up the ground keeper and say, ‘Is it all right if a helicopter drops me
off?’ He said, ‘Yeah, sure.’
[06:00]
What did you think of Hermann Hauser when you first knew him? Obviously, you
know, you’d got a long career afterwards, but I was just wondering about first
impressions.
Yeah, but he’s... Well I can’t remember, you know, we got on fine, we always have
done. He’s slightly older than me, so, you know, just slightly different, three years I
think older than me, something like that, so he was finishing his PhD when I was
starting mine. But... And I didn’t quite know him, so, he’ had finished for a few
years and was sort of, bumming around trying to start businesses or whatever when
I... But... I mean he’s not the only person in my life, but you know, he’s a, he’s a guy
who’s done quite a few of these things, and to this day we carry on. So, there was the
East of England Business Awards dinner the other day, so, the organisers asked him,
and he gave a little speech on the last fifty years; they asked me to do a little speech
on the next fifty years. [laughs] And, and the awards were given out by the
permanent secretary from BIS, so he made a little speech and then gave all the
awards. And one of my companies won one, so I was quite happy about that, but,
there we go.
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How do you go...
So that carries on. I mean you know, it’s just the way it is. We don’t actually have
that much in common, because with his venture capital hat on, I, I don’t have
common ground with Hermann. With his Angel hat on, I have a lot of common
ground, and at a personal level I have a lot of common ground with him.
[07:44]
How do you go from meeting someone at a disco to starting a company with them?
Well, you know, I’m doing practical things, so I tell him, you know, ‘Oh, look at
this.’ Oooooh. ‘What are you doing tonight?’ ‘Oh I’m busy.’ Oooh. And he has an
entrepreneurial, had and has that entrepreneurial spell, so he said, ‘Maybe let’s start a
company.’ So I said, ‘OK.’

And that’s it?
That’s it, yeah.

What aim did you have for the company at the time?
Well, you know, because of my background with Swansea, and... I don’t know,
maybe it was some kind of a feeling from my stepfather that, you know, business is a
good thing. Or to do with, even then realising that an academic is not necessarily
going to have a huge amount of money. So I was quite, I wasn’t super keen, I wasn’t
not keen, though it seemed an obvious thing to do, and especially that the actual
incarnation was, ours was only the fourth company, you know, it wasn’t exactly, you
know, [laughs] a pioneering company doing its stuff. But that worked out well. We
had a couple of employees, Mike Muller, who is the CTO of ARM. He only ever
worked for our company, Orbis, which, you know, he’s never applied for a job. Well,
he, he got the job to work on this company, because he was supervised by me, and
then, that company became ARM... Acorn, and Acorn became ARM. So he’s still
there. He’s on the board.
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[09:31]
Mm. So how does one actually form a company in the late Seventies? It all sounds
very informal, like, what you’re saying.
Well, those were different days. So you, you know, you write a small cheque, the
company was fifty-fifty, Hermann and me. You have to decide that. You have to get
some money, and I can’t remember how we got the money, maybe we worked it, the
thing ourselves, to buy these diagrams from the lab like everybody else. And then
you find a customer. And I found a customer, was a guy in ICI, in, up near Chester, it
was an early technology adopter. Decided to place an order with our company. We
worked our guts out to fulfil it, which we did, a lot of hard work. Huge margin on it.
Delivered it. Collected the money. Tried to do some more. A couple of employees
and so on. But as I say, we fairly quickly decided that, you know, there were only
three or four orders we fulfilled. I still remember the mark-up was seventeen times on
the hardware, so, the margin was huge, but that was different times, and, you know,
even today if you had something very special, you would have a huge, huge mark-up.
Anyway, so that, so that was fine business. But this high speed stuff, while it was
clearly important and so on, it just got, on balance was better to back the Acorn thing.

Mm.
And I can’t quite remember when we merged the two companies. Default-wise, I was
working for Acorn from, by sitting around and contributing from early on. When we
actually, literally swapped the shares and I became a director of CPU, I can’t
remember, you’ll have to look it up.
[11:30]
Mm. There’s a lot of, I guess futurology in thinking about what microchips were
going to mean for the planet at the end of the 1970s, you know...
Well yes, it was considered a big threat and that’s why the BBC came along with,
with their program. So, there was, you know, in the early Seventies, they came along
and nobody knew what they were, the public I mean at large. Then they were in
various things like fruit machines, so they knew a bit about them. Then they were
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going to be in everything taking other people’s jobs, so that’s where the BBC had a
brainwave to have a program. And, you know, that to some extent defused, because
that program was after the worry. You know, it didn’t prevent it, it dealt with it. And
of course placing the stuff in the hands of punters, particularly schools, is a very good
way, because by the time that worked through... And the only equivalent thing since
then is happening now, which is the iPhone and the Google platform. In other words,
the ability to program something by the masses, the platform which is relatively open
to which you can do stuff, has an end effect which is useful, open-ish architecture has
only just now come along again.
[12:54]
Mm. So, at which.... Not so much the exact date, but when CPU and Orbis become
one company, where is Acorn’s computer, or, CPU’s computer development at that
point? Is it actually in product stage, or...?
Oh yes, in product stage, yes. So I think, probably the System 1 which is, you know,
the little thing like this, had been done, and Orbis had done that, so that’s the little
Acorn System 1. Because, consulting before this, which was on these fruit machines
actually, so we had a fruit machine business, there was a System 1, there was this, and
I think we merged the two more or less at that stage, and the Electron, which I haven’t
got here, became an Acorn product which is the follow-on to this. And then, the BBC
Micro which is, you know, the follow-on to this, both product-wise but with the best
of this sort of stuff in it as well.

Mm. Mm. What did you think the prospects for personal computers would be when
Acorn and CPU started?
Well I certainly had a sort of, everyone will have one, and what will we do then?
And, they would do everything that anybody wants to be done with such things, and
what will we do then? On the one hand. And I remember having that thought. But
on the other hand, I remember thinking, we are the Apple of Europe, we can kick ass.
We must make sure we do this. We are thinking as global as we possibly can; go for
it, go for it, go for it, with my helicopter, right. So I remember both those thoughts.
Now as it turns out, we, ARM is the success rather than, long-lasting success rather
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than Acorn which I consider a success, but some say, well...uh, well, yeah. Digital
isn’t here any more, and, you know, all kinds of companies aren’t here any more.

Mhm.
But the legacy of Acorn, God! is that a success.
[15:05]
Mm. The Apple of Europe, that’s, that’s an interesting phrase. Would you mind
breaking it down for me?
Well no, it’s just, Apple were having, you know, Apple, whatever it was called, those
things were happening. They were slightly ahead of Commodore PET, Apple, all
that. They were slightly ahead of us in terms of computers, as such, but we had a
better architecture in the BBC Micro, it was a better computer. And then we had the
Systems view which we thought was great but didn’t quite understand. You know,
the joke Hermann tells is when Gates came to see him, and looked at the BBC Micro,
trying to sell its operating system, and said, ‘What’s that?’ Hermann says, ‘Oh that’s
a network, you’ve not heard of one of those? [laughs] Well it’s important.’ And
there’s a grain of truth in that. So we had, an Apple had become a big success by
then, with the original Apple founders, so you know, we had visibility of that and
there were analogies, and we had what we thought was better technology. Well we
did have better technology. And we tried to think big. But we didn’t think big
enough, and then we had a cash flow problem.

Mm.
[16:25]
And also, the other thing, you might have seen this programme that was the other day
on, this dramavision or whatever it is, about the, called the Micro Men, OK? Good
stuff. But it made me think about another perspective which I have, and you have to
treat this a little cautiously because it relates to individuals. And it was a good
programme, and it sort of, dramatised it a little bit cheap... sorry, dramatised, I think
it’s a little more amplified than it need be. And the reality was, that you have Clive
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Sinclair, Chris Curry, Hermann Hauser, and then you’ve got Andy Hopper, right? So
this is the absolute mad barrow boy inventor. This is the not quite so mad but
nevertheless non-techie-driven marketeer, good. This is the enthusiastic adopter, and
this is the techie guru, techie big thoughts person, right, applied techie big thought
person. So, in that programme you had Sinclair, so that’s slightly different, but in our
company we had Chris Curry, Hermann Hauser and Andy Hopper part-time, OK?
This wasn’t a great, great match.

Mm.
So Hermann always had issues with Chris, and the fact that this heavy technology was
available was personally a little bit provocative to Chris, and wasn’t always listened
to, because of that dynamic. And, you know, the man and, you know, the BBC and
all that sort of stuff, but nevertheless, if you look at that programme and you see the
last shot with HP and others going past in those big lorries, well we knew then, and
the reason is, because of this, not because the stuff wasn’t available to us. In other
words, why didn’t we become a larger, huge technology company? Partly it’s by
accident, because we ran out cash, and partly because there wasn’t the sympathy
within the...

These two cultures then...
Whatever. Yeah, individuals I’ll say.

Mm.
So Hermann was convincing Chris, who was the major partner; I was just the
schmirk, right, that these are good things.

And these being, lab-based developments and...
Yeah. yeah.

Right.
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Yeah. And so, as ever, it’s not just... It’s people and, and the way... Yes. Now these
aren’t heavy statements I’m making, but that’s, that programme made me think about
it, made me think, why is the disaggregated view? And I thought, there is a lot of
truth in that, as I say, putting to one side the amplification which dramatised it and
sort of, made it populist. But actually there is a grain of truth in it, and I see it as us,
therefore us, Acorn, having paid a price. Because if you think of it the other way, I
then started Olivetti Research Labs, which is in effect what Acorn Labs would have
been had I still been there, and that’s been, it’s stopped now but, a humungous
success. That Virata company came from that, some of the technologies that, like this
VNC stuff that’s used by 300, 400 million people round the world, that came from
that. Fixed wireless access products, I mean, I could go on and on and on, right? So...
And it didn’t come out of Acorn, and, it really hasn’t come out of ARM either. So,
had we capitalised on that talent, me and others, that radar screen business, you know,
that whole thing, that situation. And also not run out of cash, which is a very
important component with this.
[20:30]
Mm. So it almost sounds like, sort of, the flow then between commercial applications
on one side, and academic ideas...
Personalities didn’t completely get on, right, sort of, flow. So, Chris would not have
me on the Acorn Plc board, right, he vetoed that, so I didn’t become a director of
Acorn Plc; I was a director of CPU. OK? So I left.

Mm.
Well, it wasn’t such a big thing to do anyway, but...

Hm.
And I eventually came back to Acorn as a representative of Olivetti. So, if he said no
to me being a director of the public company, about to become one, what was the
reason for that? And, for a high tech company... You know, this Micro Men
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programme made me think of that, I don’t exactly dwell on this, but since you are
doing a little bit of an archival piece. I don’t know, but it’s a thought.

Mm.
And you get some other people, you know, some editor of the Guardian or who
knows what, good chaps, but actually, when you think about it, what Acorn was.

It’s like this, this spectrum then with you at one end...
Part-time.

Part-time. And as, in the university environment, purely, you know, part-time as you
said.
Yes. Yes.

Chris Curry on the other side which is more from that, electronics, entrepreneurial,
commercial side of it. And, somewhere in the middle then you’ve got Hermann
Hauser who’s, a bit of both, would that be fair?
Yeah, he’s a bit of both, yeah.

Oh. But on one level it sounds like a recipe for success, because you’d got three
different skill sets there which should match, and, and why doesn’t it? Is it all
personality then, it’s all...?
Yeah. Although, I mean, that’s what it’s... Yeah. Why does Willie Walsh take on this
union guy today, you know? Partially it’s personality. Now these are small things,
but I’m in a way trying to, maybe I shouldn’t because, again this is not, I, I, you
know, it’s not such a big deal, it’s not... I started another company with Hermann and
one other guy when I left, so, it’s OK, that company could have been the Cadence but
it wasn’t, we screwed up, but we should have been. And then this Industrial Labs
started, which is what should have been in Acorn all along, but wasn’t, but actually it
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existed. And in many ways... And I was most definitely the CEO of that. So... You
know, and that produced a huge number of things, probably a dozen of which are
companies in Cambridge today.

Mm.
Ubisense, another one from those days, won a prize, so that’s, that one, not this one.
This one’s, actually won a prize as well but in a different competition. Very
profitable. The other one, world leader in some field, this one making money like
there’s no tomorrow. And they’re just, you know, numbers twelve, thirteen, fourteen,
I mean you know, in the meantime, there’s Cambridge Broadband, there’s 100 people
there, and its predecessor which was sold. There’s TeleMedia Systems which is
called IPV which is another side of town. I mentioned this Virata which went public
on NASDAQ, at its peak it had $600 million in cash in its bank and market capital of
$3 billion, thirty-five per cent of the terminal end of the chip DSL market. Tell me
about it, right.
[24:06]
And why wasn’t Acorn one of them?
Yeah, exactly. So... But this is disaggregation backwards. At the time... Well as I
say, this, this positioning of university as a radar screen, because again it’s, Industrial
Lab, Olivetti Research Limited, it’s exactly how it worked. It wasn’t downstream,
and it did its own things, but it used the university for people and for the radar screen,
OK?
[24:40]
Mm. How do the three of you, you, Hermann and Chris, actually get on then by the
time in the early Eighties when things are on the up?
Well, OK. I mean Hermann and I have always got on well, and Hermann and Chris
get on reasonably, got on reasonably, and Herman and Chris, it’s not that we didn’t
get on, it’s not negative in the sense of not getting on; it’s just, it could have been
more positive.
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Mm.
OK? So... It’s not like hate or anything, you know, sometimes you get real... It’s not,
it’s not as simple as that if you like.

So, difference of contexts then?
Completely, yeah.
[25:31]
Mm. What do you actually do in Acorn, at the start?
Well, as I say, I, I help with some of the context. I help with one or two bits of the
chip designs that went into the BBC Micro, although Steve Furber was the principal
designer, even of the chips, although as I said, why was he doing chips in the first
place? And then, I led the sort of slightly more applied product, sorry, further out
products. So, I had a team doing the coprocessor that I looked after, and, and that sort
of thing. So I, I had modest... But given the previous conversation, as I say, this is
not just because I was trying to be modest; that’s the way the company was
compromising its position amongst its directors, and then many other staff who came
along who were full-time, and of course, in any day-to-day sense were more important
and, more obvious contributors.
[26:42]
Mm. It’s interesting that a few minutes ago you brought out the, the System 1 which,
you know, is this home-built hobbyist computer, you solder it together yourself
essentially. And I mentioned the Electron a moment later. I was wondering if you
had any sort of comments on the transition from that hobbyist computer to the
product, its...
Well that was more of a commercial thing, that the company made enough money out
of the System 1 to then go on to a slightly more integrated design with a keyboard and
all that sort of stuff. And that the world of home computing around that time was
yearning out for this sort of thing, and we had a, you know, BBC BASIC, well it
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wasn’t BASIC, it was BASIC before BBC BASIC, guru called Sophie Wilson, and a
super designer, I think he was still part-time at that stage, called Steve Furber.
Because he was also part-time for some bit, but then became full-time, I can’t
remember when that would have changed.

Mm. Sophie and Steve are also recruited from the Cambridge Computer Lab, or...?
No, but almost. So, Sophie, yes, she did a diploma, she did the Computer Science
Tripos as I recall. But Steve was a fellow at the Engineering Department, and this
was his hobby. So he was a little bit like me. But he went in full-time fairly quickly.
So... I can’t remember when, but... So he was, he was a......
[pause in recording – telephone]

Hang on, let me put this back on. Right, we’re recording.
[28:18]
So, you’re getting into some of the nitty-gritty, and you’re interested in some of the
personal stuff, how it impacts on the world. Well this is one of the big ones in this.
And I’m not sure there’s much more content to be added, because it’s not much point
delving, because I’m, you know, it’s his side, her side, the truth of the world, b-b-b-b,
it all goes on, it’s all, r-r-r-r-r-r, right? But, you know, that film, Micro Men,
especially with Sinclair being even beyond that, right? [laughs] You know, the
Michael O’Leary of his day. Reminded me of, there was this missing bit in Acorn,
except it all existed, because look what’s happened subsequently.

Does it bring back any other memory?
[son William entering]
Hey, William, come in, come in. So you can see what’s happening with me and then
we’ll go. I’m being interviewed.
William: Hello.
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So...
William: I can...
No, you can sit here, you can see what’s happening, it’s all right. But, can you just
explain to him what you are doing?

Yup, I will.....
[pause in recording]
[29:24]
Yes, Micro Men, I was just wondering what else it had brought back.
Well, it brought back that, you know, there are one or two good anecdotes which
have, the more outrageous ones are the true ones; the bit more bland ones are slightly
fake. It brought back those days, just freshened it up, which one tends to forget, but
these visual triggers, and this was well done and nice actors and all the rest of it, it
was quite good. I wasn’t asked to be in it, but I wondered to myself, would I have
said yes or would I have said no, having seen it, if you see what I mean. Probably if I
had been asked, I probably would have said yes, but then, I wasn’t surprised that I
wasn’t asked, because, to dramatise the bit that I did is impossible. How do you say,
‘Well, it had a file server.’ You know, try and dramatise that. Or it had chips in it
which drew triangles faster than anything else, therefore it could do games rather well.

Mm.
So, it made me think a little bit about that. Every man and his dog is asking me why
I’m not in it, so, I don’t know why, but, meaning my man and his dog, not, not people
out there. And, for that reason, I mean in some ways I’m glad I’m not in it, because
it’s, that wasn’t what it was representing, and the reality would be a little more dull,
albeit it could be exciting in its own way for those that appreciate that sort of thing.
And it reminded me that, about this open architecture, and that’s why my thought
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perhaps about the iPhone and the Google platform being open and therefore available
directly. So if you take William here, until the iPhone and the Google platform came
along, Google have given me a phone, so I’m particularly pleased about this, he and
others can actually program something that’s got documentation, and have some net
effect which is of some relevance to them. And they don’t need to know all the
garbage that’s underneath. But more importantly, the garbage underneath has not
been designed in a way to stop them doing it. In other words, there is a platform
across which they can program, and it’s been twenty years since, or, fifteen years,
sorry, twenty-five years, since that was possible.
[32:06]
Mm. Was that something you actually really thought about at the time, the idea of
this being an open system that people could do things with, or...?
We thought about it quite a bit, but the BBC ensured it. So that was part of the
brilliance of the BBC, that they came along, not just with creative types, but with
techies, not our kind of techies but people who understood technology and said, you
know, it’s got to be like this, like this, like this, like this. So that was very good. And
funnily enough, I’m giving a lecture to, about technology to the BBC, an internal
lecture, next week or some time soon, and I’m going to dwell upon this, and how they
might do another series now on issues of sustainability, but taking advantage of this
sort of platform, and therefore having it as a country team sport, but using this sort of
thing rather than having to have a machine made and have a whole series of programs
around it, which was the right thing to have done thirty years ago but not now.
[33:17]
Micro Men made a lot of the Sinclair/Acorn rivalry... I was just wondering, how was
real was that at the time?
Well it was real at the marketing sense. We thought they were cheapskate buggers,
which they were, and it didn’t matter whether it worked or not, which it didn’t. And,
they thought we were unfair competition, used our influence, middle-class influence,
to get deals and all this sort of stuff I suspect. So yes, that was quite a real
competition, but it did nothing but good, and so it was fine. It was, you know, that
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anecdote of Chris punching Sinclair. Well more than likely that’s a true story. That
was as much that they had been previous business partners and not Acorn versus
Sinclair. It’s just because, you know, Chris had started the company with Hermann in
Clive’s premises without telling Clive, you know. [laughs] So, in that sense, it was
true but good. And of course, subsequently people have worked for both. So the
CEO of Virata, this company which was so successful, was ex-Sinclair. Maybe he
should have been in the... He was like a COO or something like that of, of Sinclair;
he should have been... He would have, they would have done well to have him on the
Sinclair side, because he’s an Oxford graduate in engineering, and would have shown
that actually behind Clive, the mad inventor, sell them anything whether it works or
not, actually there were quality people...

Sorry, who is this?
A fellow called Charles Cotton. That picture on the right, it’s me in the middle.
Hermann on the left, and Charles, Charles Cotton. And that’s where we had just
opened the new building we had built for the company on the Science Park here in
Cambridge. So this is about the year 2000, something like that. So that’s Charles
Cotton, who was the CEO of Virata but had been COO or something like that of
Sinclair. And me, Hermann.

Mm. I’d probably better wrap up for today, but while I’ve got you on reflective mode,
there was one question I wished I’d asked earlier, which was, you had mentioned how
Maurice and Roger had been able to run the lab back in the old days. And you said
that, you couldn’t do it now and their role was quite different to yours.
Yes.

I was just wondering, how is that so? How would you compare the two?
Well, maybe it’s my fault, but when I set out a program here today, people buy and
large don’t want to follow it. And even when it turns out I am right, and that the
world changes that way, they still don’t really like to admit that that would have been
a good thing to do. And so... And it’s not the people, it’s the circumstances, it’s the
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whole set-up, it’s the whole thing, right. Now do we suffer for it or not? That’s a
different question. We’ve just come top, or last year we came top in the RAE of all
Cambridge University departments, so it can’t be all bad. But then, could you do
better, never mind all that, if you had some different set-up? I would say yes. But
then I’m not a straight academic, and this entity, this lab, is now more or less a
straight academic establishment.
[end of session]
[End of Track 3]
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[Track 4]

Pop it on.
Yeah. My position in it was, as the third director formally, but the part-time person,
because I was doing the university thing in parallel. And, a number of things spilled
over into Acorn from the university that were helpful, and, I was both a conduit for
those things and actually an employment conduit, because I would recruit people and,
you know, they’d go work in a company, and, there were quite a few of those. And
then a company also placed consultancy work on some of my colleagues and so on, so
there was some activities in the Computer Lab of a consulting nature which were, you
know, done directly for the company.

Mm. Any particular activities you remember especially?
Well, the, the flow was that, of all these technologies was that, I had got going with
some chip-related work in the Computer Lab for the Cambridge Ring, that was in the
late Seventies, and that was a research activity, and while that was only partially
successful because it never worked at a full speed, it did teach us a great deal in the
Computer Lab about how to design such chips. So we started a project to design a
CAD system for such chips, and produced a CAD system which was able to be used
on Ferranti and other chips. Acorn purchased that software from the Computer Lab,
and used it as the basis of some of its CAD, early CAD, and decided to use the same
sort of chip as I was using for the Computer Lab ring for the BBC Micro, so the BBC
Micro had two Ferranti gate arrays as they were called which, one was for the sort of
IO system and the other one was for the screen and the graphics. The CAD was
developed and used for those, for the design of those chips in part by those
consultants back in the Computer Lab where they had written the CAD system in the
first place, Peter Robinson and Jeremy Dion in particular. Peter Robinson’s still a
professor here, Jeremy Dion went on to a very distinguished career in industry, and
ended up in Google from where he has now left but, anyway, he, a great man.
[03:05]
That CAD system was developed within Acorn, and formed the basis of a more
general chip CAD system which was able to not just design chips but things around
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chips. That was the basis on which the ARM was initially designed, because we
could have a description of high level units and a description of how the programming
language by BBC BASIC would generate instructions into this architecture, this sort
of thing. That CAD nevertheless had its limitations, so, the reason the ARM [letters
spelt out] exists, the ARM exists, and you know, a hugely successful company now,
but why did that start in the first place, goes something like, OK, so, Acorn is using a
CAD, has got the confidence on chips because of the precursor work in the Computer
Lab and then the much more substantive work within Acorn on Ferranti gate arrays. I
go back and forth with my dual hat. I realise that RISC machines are becoming
important by some of my connections to Berkeley and to the West Coast, academic
connections. We produce, we find some papers on this subject, I give them to
Hermann; Hermann as I recall gives them to Steve and Sophie, saying, ‘Well if they
can do it, so can we.’ They go off to see National Semiconductor in Austin, Texas, to
see how a team does it. Discover it’s a relatively small team and they have all the
confidence to do it themselves, but they buy, Acorn that is, buys proper CAD, not that
Computer Lab CAD, because, one, it sees its limitations, wants to be more
mainstream and is able, has also the experience to be able to use the bought CAD
system. And the first ARM comes along.
[05:23]
Mm. There’s a lot of links between Acorn and the university then?
At the early stage, yeah.

Mm. Are they all through you, or are there other ones as well?
Mine are the ones into the Computer Lab, so very broad-based into the Computer Lab,
but there is another link which is through the society, the university society, called
Cambridge Processor Unit or something like that, which, also the company was called
CPU, which is a, you know, and, it’s not just undergraduate, but a, a society which
deals with building computers. So that’s a different route into the university which is
also into other departments, but you know, it’s a, it’s society, it’s a university society.

Mm. Are you a member of the society?
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Steve Furber... I wasn’t, because, I don’t need to be, I’m in the Computer Lab. But
Steve Furber, who did his PhD in turbine machinery at the Engineering Department,
he was a member of that, and Roger Wilson... Sophie Wilson, was also a member,
but, Sophie had been an undergraduate, so, here in Computer Science, so...

Mm.
So not the only link. And then Hermann of course had done his PhD in the
Cavendish, so he had his own network, but, that was more a physicist, Brian
Josephson. I remember him being very proud saying, ‘I published a paper with a
Nobel Prize winner.’ So I think his connections were a little bit more like that.
[07:12]
Mm. So these links you actually actively cultivated, or did they just sort of, spring up
in a way?
Well both, but not actively in the sense of selling. There was a framework which, a
university framework which encouraged that sort of thing. There were no barriers,
encouragement is too strong, no barriers to do it, on the one hand. And, as
importantly, on the company’s side, the hunger or the desire for such things,
appreciation, which means the, you know, somebody would walk in, within two
minutes I would offer them a job. Walk into my university office, [mumbles
conversation for effect], the company says, ‘Yes.’ Well... ‘Yes, here is the contract.’
And that happened dozens and dozens and dozens of times. So, whether it’s the ARM
challenge to Steve and Roger as a result of my input and Hermann’s input, or whether
it’s just more the bread and butter, here is yet one for the, for the effort, yet one more
employee.

Mm. So it’s sort of interviewing people in the university for university positions and
finding they were better suited to Acorn then?
No I wasn’t interviewing for a university position; they just walk into my office, and I
said, ‘Do you want a job?’
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All sounds very informal.
Well yeah, those were different time, different days, and, it was exactly like that, and
it happened dozens and dozens and dozens of times.

Any particular skills you were looking for?
Good people, not skills. It’s quality person, good mark in the exams, computing
oriented, like-minded with me as judged by... I mean I wasn’t the only employer, but
this was a, a huge flood, and Mike Muller who is still there at ARM on the main
board, one of the founders, he was my number one employee and he only ever
worked, from that he went into, worked for Orbis, the company, and then he went into
Acorn and has never done anything else.
[09:40]
Mm. Can we talk a little bit more about how this all starts off at the beginning. I
mean last time we talked a little bit about how Acorn was set up, and when you
actually joined, which, I think you estimated it was a little bit after sort of System 1
time.
I can’t... There are two overlapping strands. So Hermann and I started Orbis Limited,
and Hermann and Chris Curry started CPU Limited. CPU Limited bought Orbis
Limited. And I became a shareholder of CPU, which is the thing that went public,
Acorn was a separate shell, and I became a director of CPU, so I’ve been a director of
Orbis. So that’s the, you know, that’s the physical line. The operational line, I can’t
quite remember but it’s something like, Hermann and Chris starts CPU in the back of
Clive Sinclair’s office, and I remember still going there, going there as, as Orbis,
because Hermann and I start Orbis not much different time. And then within some
period of time, like within a year, and I can’t quite remember, we merge under this
transaction. But by then we were in 4A Market Hill. So yes, that may be around the
time of the System 1, but actually we had already been in each other’s premises so to
speak prior to that, OK. So, so it’s... I just can’t... And we weren’t exactly keeping
records. But, the gist of what you say is right.
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[11:45]
And then, we decided to stop the business of Orbis, which was ten megabit per second
Cambridge Rings, and use those networking skills to put in a networking system into
the Acorn product line and eventually the BBC Micro filer server, the network was
called Econet. That sort of thing. So... [Thank you.] My role was, well, so, so I was,
you know, doing all that stuff. And I became a very small shareholder of CPU
actually, three per cent or something, whereas the others had the rest, so I was a minor
shareholder but because the company did well, I made a few million when it went,
after it went public. Almost went bust at the same time. Mm, there you go, you can
have this, it’s another one, it’s the executive summary of what you are doing. [pause]

I think you may have given me a copy last time.
This is... Yeah? [inaud]? There you go.

Ah, thank you. Mm. Right. Networking on a personal computer, that’s something
quite ahead of its time at the start of the 1980s.
Mm. Absolutely. But, you know, for us it was obviously, because, in the university,
us being the people both with our university hats on, with our industrial hats on. And
that’s one of the differences between us and Sinclair, was that, yeah, we had
networks. You know, my PhD was called ‘Local Area Computer Communications
Networks’. So the fact that there was a huge amount of work going on at the
university was obvious, we recruited those people and naturally there was all that stuff
going on in the company. And so, yeah, they did. Network system, very early on,
way before Mr Gates did, and there we go. And Hermann’s standard joke on the
subject is, when Gates came along to try and sell his operating system, he says,
‘What’s that?’ Hermann says, ‘That’s a network Bill.’ He says, ‘What’s that?’
[14:07]
Did you think it was ahead of its time, at the time, then, actually putting networking
facilities on computers?
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Yes. I knew we had the opportunity, yeah. Because, you know, I’m connected, well
we all did but I mean I’m connected to the... At that time, state of the art of the
subject, computing subject, was in part in universities. Now it’s less so. But at that
time, some of the kick ass work that was going on, not only, but was in universities
still. So, being tuned into all that, told me that all that stuff was, good stuff,
pioneering stuff.

And what did you think that people would actually use networking for at this point?
I don’t know. I, I... We did. It’s the people who were the problem, ho-ho-ho. To get
them to use it. Eventually, it’s no problem, right. So, so... We had all the vision
there was; what we didn’t have is quite the scale of the vision. So we said, we are the
Apple of Europe, let’s be...’ and all this sort of stuff. We meant it, we did it and so
on. But there were some structural issues and also there were some technical issues to
do with business, and also some vision-related issues which meant that, it didn’t turn
out quite like that at that time, but now ARM has turned up like that and so, I think,
the whole line has ultimately been very successful for the UK in every possible way,
it just, all had a bite of the first bit of it.

Mm.
Does that make sense, do you see what I mean?

Yes, yes, so you’ve got...
[15:52]
So, so the three strings. The structural issues is because, I think I hinted at this, Chris
Curry and myself are different kind of chaps. There we go. And, you know, it’s not
to criticise him or me or anything, it’s just different kind of chaps. I’m this sort of
high tech, heavy iron, big deal on the technology guy, and he is more of the
marketing, Alan Sugar model, right. The technical issues, we ran out of cash, because
we made too many machines, and, you know, Acorn had a cash flow problem, had to
be rescued by Olivetti, because we couldn’t sell them out of the warehouse.
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Is this the Electron and...?
No, it’s the BBC Micro. Later on it’s, it’s, after we went public. And the vision bit
is, yes we had the vision, but even on our highest vision we didn’t quite... We had the
vision for the business, but, we, maybe we should have relocated to the US, I don’t
know, that would have, that wouldn’t have been at all possible, but, this, the size of
the flywheel we need to get going was bigger than we contemplated. We tried, we
started the US operation, but that didn’t work out. We... So we knew we were, had a
chance, but we still, you know, we had a Cortina rather than a Capri, or a Rover.
[17:40]
Can you talk a little bit more about this vision. What was the vision?
Well, yeah, those were Commodore PET times, those were Apple, early Apple times.
So, the computer, you had a screen of some kind, a TV screen or whatever. You
knew there was a demand for this stuff, microprocessors had just come along, we had
the networks, we had the BBC BASIC, we had the BBC contract. We had operations
in different parts of the world. So, you know, what’s the problem?

So the vision, a big company with global operations...
Yeah.

...producing computers for the home then?
Mm. Mm.

Mm. Was networking going to play any particular part in this bigger vision?
Well we’d... Yeah, I mean we all... For us, networking was, there’s no other way, so
it’s not, not possible not to have it. I mean we were... Remember, from the midSeventies, the culture of the whole enterprise, I guess through me, was that networks
are the obvious thing, what’s your problem? So from before the company started, that
Orbis company was a high-speed network company, that, when Hermann and I started
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that delivered ten megabit Cambridge rings, linked different computers, had file
servers, and we sold those as products. But they were at the high end, they were the
fancy end, and so what Acorn picked up is the eighty per cent of the functionality for
twenty per cent of the price version of that, which is, went into the Acorn product.

Right. I didn’t realise that networking was such an important part of it from the word
go.
Mm. Chips and networking, that’s my bit.

Mm.
That’s what made us different to Sinclair. So Sinclair is Mr Sugar, right?

Yes.
And lovely lovely, good luck to him. But...
[19:45]
What did you actually think that people were going to use the networking for though?
Were you envisaging small on-site...?
We had printer servers, we had file servers, all the...

So on-site installations rather than worldwide then, or...?
That’s right. Because at that time that was the main thing. LAN, so, sort of schools
with a shared printer. The educational market was our main market apart from
hobbies. You know, so... Oh yes, we were ahead of our times or at the right time
almost. Ahead is no good either, so we were at the right time. And so SUN came
along, Stanford University Network, SUN, that was a big company, came along
around that time. So you know, we were part of the burgeoning computer industry in
all its major innovative components. But we weren’t in California, we were here.
And as I say, we did pretty well, didn’t turn up... But as I say, we generated ARM for
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crying out loud, this thing is, kick ass, hugely worldwide successful, totally dominant,
blah blah blah. So, didn’t turn out to be Apple, I wish it was Apple as well. Well, it
turned out to be ARM today, so...
[21:23]
Mm. This wider innovative vision, does having that early success with the BBC
Micro, selling hundreds of thousands of them very early on, actually stifle that at all?
No, it fuels it, because, I used to go around in a helicopter and I thought, I want to
have a jet. [laughter]

I’m just sort of thinking, you know, you’d got that much...
It’s when you phone up the college groundsman and say, ‘Would you mind if I land
my helicopter on your ground?’ That sort of, makes them... Anyway, I’m, I’m being
frivolous, but... No no, we... Look, there are lots of hand-break turns in life, and I’ve
had a few of those, but... And, remember, I left Acorn, so, you know, my little
subversion of that is, yeah yeah, all this sort of stuff, but actually, Chris Curry didn’t
want me to have on the Acorn Plc board, so I wasn’t on the Acorn board, so, you
know, I was peripheral, so I decided to leave. And so I left. Then, started another
company with Hermann and Haroon Ahmed called Qudos, which was a chip
manufacturing company. And then Acorn had to be rescued twice, so the second time
Olivetti came along, put in even more money, then they kicked ass rather more. Chris
left; Hermann was employed by mainstream Olivetti; Acorn became a subsidiary; and
Hermann was charged with research and said to me, ‘Would you like to start a
national research lab in Cambridge for Olivetti, I’ve got the money?’ I said,
‘Hermann, let’s go!’ [laughs] So that was 1986. So I left for a couple of years,
Acorn, I was no longer Acorn. I then went back as an Olivetti representative in the
late Nineties, OK, onto the company just before it was shot down. Because its major
value was in its shareholding in ARM by then, and so, the Acorn shareholders just got
the ARM shares directly rather than indirectly through Acorn. But I left in, I guess
1984, sometime like that, and came back as CEO of Olivetti Research Limited in
1986. In the meantime I had done Qudos with Hermann, even though he was still at
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Acorn, and another fellow called Haroon Ahmed, who was a, is a microelectronics
guy.

Ah, right. What’s your...
When I came back to Olivetti, Acorn carried on as a company, and did the
Archimedes and all that sort of stuff, and then spun out ARM out of Acorn. I wasn’t a
part of that, because I was Olivetti Research Limited in Cambridge, but, as I say,
subsequently, many years down the road, I went back for a second stint as a director
of Acorn, first stint as a director of the public company.
[24:30]
Right. OK. Well, that’s helpful, because, there’s a lot of things in your career I’m
trying to sort of slot into place, and that’s...
Yes. So, so executive summary. Andy starts Orbis with Hermann; Hermann starts
CPU with Curry. After about a year we merged the two things, stopped the Orbis
business activity, you know, the employees, in particular Mike Muller, starts working
on the Acorn projects, putting the chips into the Acorn line of things, ultimately the
BBC Micro, put the chips into the BBC Micro specifically, and have the confidence,
the knowledge and the pointer to nudge people to start the ARM project, and have
Hermann at that point be an enthusiastic CEO who is willing to have the, in fact he’s
part of it starting, that’s what I mean. That project carries on. Hopper leaves because
there is some difference about who should be on the plc board, and again this, is it an
HP we’re doing here, or is it Amstrad, right?

Mm.
It’s the sort of, disaggregated retro view at the time, it was just, you know, life was
going on. Hopper starts Orbis. Remember Hopper being an assistant lecturer,
becoming lecturer doing all that sort of stuff at the university, doing PhD students and
all that malarkey in parallel, of, yeah, the full-time activity at the university, same
time. And then we start Olivetti Research Limited, and I still have a parallel activity,
well I’m CEO there, and then, it’s a fantastic research lab which was one of the
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things, it’s one of the things that I am most proud of, because it was a super place, and
lasted for sixteen years, and I was the CEO of that, and ran it, and it produced a shit
load of innovation which to this day has huge impact.
[26:32]
Mm. Can we talk a bit about this parallel university career. So you became an
assistant lecturer...
Yes, I was a, a research assistant for two years, 1977 to 1979. I became an assistant
lecturer, I was that for four years as an untenured position, so ’79 till ’83, more or less
when Acorn went public. ’83 I became a lecturer. Then about ’93 I became a Reader,
and ’97 I became Professor. And we don’t have any super professors here, we just
have professors, so I’m a professor like any other professor.

What are your university teachings at the start of the 1980s?
All the usual sort of things. Talk the talk, does lecturers. I became a Fellow of
Corpus in 1981, so I had been directoring studies for Trinity Hall and my old college
and Corpus before I became a Fellow of Corpus. And, pushed their research line, and
my research line was chips and faster and faster networks.

Mm. So directly relating to the stuff you’re actually doing at Acorn [inaud].
Yeah yeah yeah. And Acorn paid for some of it, all that sort of stuff. So, yeah, no,
it’s, it all carries on. So I give my lectures, set my exam questions, mark, teach,
research projects, PhD students.

How do you actually find the time to fit both in?
I’ve no idea. People ask me this and I don’t think of it at all as finding time. It’s just
the way it was.

Mm. Would you do both jobs in the same day, or, you know, Monday to Friday?
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I talk to myself, yeah. I talk to my... I mean, [laughs] I don’t distinguish, it’s not both
jobs. I have a set of activities I do. I don’t know which hat I’m wearing doing what
activity, it doesn’t really matter. Nothing much is affected by how I label it. There
are some activities which are definitely one or the other by default, so lectures, you
can say that’s, you know, industrial activity. Or a board meeting, you can say that’s a
university activity. But everything else in the middle, and I’m talking to a PhD
student, I say, ‘Hey, nudge nudge, wink wink. Do all this. Would you like a job
when you finish?’ You know, which hat am I wearing? I don’t know.

Mm. Sounds a very sort of symbiotic relationship between the two.
Well it is. It is. More difficult right now, it’s gone horribly wrong now. Now, now
don’t get me in my flowery mode, but, it’s much more difficult now, because, you
know, there’s bloody police around everywhere. But in those days, no problem. I
mean, no problem, it takes two to tango, so, my head of department, Roger Needham
at that time, the guy who sat in this chair then, he didn’t have a context around him
where he had to explain to the university why something was OK. There was no
university to explain to. You know, head of department, if you said, ‘My boy, you’re
a lecturer, just get on with it, and if you want to do Acorn, good luck to you,’ that’s it,
he didn’t, you know, the contracts didn’t stop him, his context didn’t stop him, his
peer group didn’t stop him, his committees didn’t stop him. It’s up to him. And
actually, he didn’t even, it’s not even up to him, because actually he can’t stop you,
it’s just, you’ve got to have somebody who says that’s OK, right. [laughs] And on
the industrial side, equally, you can have a company which has a culture which says,
well if you do some teaching for the university, that’s OK.

Mm.
What’s the problem? Get on with it.

You’re lucky on both sides then.
[30:33]
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Yeah. And then you just get on with it. And I, and I’ve done that ever since. So take
my day today. I started off this morning... I already forgot what I did. Oh I came
here, I had a meeting about head of department issues; then I went to see Maurice, so
that was a different set of issues. I’ve just had research assistants for my group, a
little chat. I’m talking to you. And then I’ve got a, an important bit of activity at
three o’clock in one of my companies.

Mm.
Which hat am I wearing when?

Looks like you’re swapping them an awful lot.
Yes. Now it’s actually more difficult these days, so, I can get away with it because
I’m the Establishment, but, and nobody can push me around, but... Not too much
anyway. But it’s very difficult for me to pass that on to my juniors. I actually do,
because, there’s still enough wriggle room, but there are all sorts of things which
come at you which make it much more difficult, both on the industrial side and also
on the university side. But that’s the way it is.
[31:46]
The way you just did a minute ago, talking through your day today, can you do the
same for a typical day in the early Eighties?
It would have been the same. Uh so I would have... Remember the... OK, let me
answer the question by putting, get a little more context on it. In those days and today
the number of fixed hours, hours during the year where you have to do a particular
activity in a particular place, is very small. That’s different to teaching work,
although it does relate to teaching work. So, if you don’t have a calendar which is
structurally blocked out day by day, you have it essentially full of beans which you
can move around as you wish, because they’re not locked down, they’re, move... there
are plenty of beans, it’s just, or entries, it’s just, you know, you can do it today, you
know... So my day then... So, so with that context then and now, my day then would
have been, well I didn’t have much of an office in the company, so I would have
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turned up at the computer lab. I mean, when I was running the Industrial Lab, I didn’t
have an office in the Computer Lab, there was a big shortage of space, so I ran my
university activities out of my industrial office, because there wasn’t enough room in
the Computer Lab to give me an office. So that was fifteen years. But before that, I
did have an office in the university, in the Computer Lab, and so I would, it would the
university who would have some industrial people in the office next door camping.
So, you would come up in the morning, you would talk to a research student, go and
have tea in the tea room. Go to the room next door where those consultants were
working paid for by Acorn, da-da-da. Really sandwiched in, because we didn’t have
much space, but nevertheless. Maybe in the afternoon, go off, typically have a team
meeting of the people who are doing something for me in Acorn, but, or maybe go to
the pub. It’s a great tradition in Acorn for years that free food was available, so you
would go to a restaurant, go to a pub, everybody got what they want, paid for on
expenses by the, you know, the head person. So I would go and do that. And then, I
would have been some directoring of studies, so, a little bit of supervision every now
and then. That sort of thing. [pause] So not, not much different. That is, as
compared to many, I wouldn’t, I haven’t said, oh every now and then go to a
conference. I would go to a conference, but I’m not a big conference goer. Also,
while my publication record is perfectly good, and it’s, you know... but I haven’t said,
ooh, and I spent weeks and hours writing some paper, you know, creative paper
writing time every afternoon, nah.
[35:11]
So you’re off doing something industrial on the side instead.
Yeah. Yeah yeah. Yeah. In those days, promotions, some of these things which have
changed now, promotion or whatever was much less governed and controlled by your
publications, your grant money you brought in and so on. So, yeah. I wasn’t driven
to that. Whereas now people are much more driven by that, because, it’s the way the
world is.
[35:53]
How did your colleagues see your parallel career in industry?
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Well it was fine. And I guess some of them would have been bemused, possibly
irritated, although I didn’t see any of it, by the success, but they would have equally
seen the look on my face when Acorn was tanking. So, you know, so they would
have seen the benefit to, to me and more generally to the lab, which was by and large
positive, and they would have also seen that the company was going up and down,
was, you know, very, seen as right in your face, on the upside and on the downside.
So, they wouldn’t have known that I, you know, I had a loan on my... I’ve bought a
fancy house with some of my proceeds, and, but it was against a loan, and the loan
was, not obviously going to be repaid if the company didn’t pull out of the dive.

Mm.
So I almost went bankrupt in effect. Had the company not pulled out of the dive, or I
hadn’t been able to sell my shares to pay off the loan, they would have declared me
bankrupt, fire sale on the property, and I would have been having to be discharged as
a bankrupt. Now, I’m putting it strongly but actually, yeah.

Mm. And when is that exactly?
’84.

’84. Isn’t this after the time when Acorn are left with all those computers they can’t
sell or...?
OK, so, no, Acorn went public. I didn’t sell anything in the public offering. I had
borrowed a huge amount of money to buy a house. I was locked in. By the time I
could sell the price was tanking. I was selling. And I just about made it before all my
shares ran out and I had nothing else to sell to pay for the house. You know, had it
been slightly different, I could have been very rich, or had it been slightly different, I
could have been bust. As it happens, it just, more or less paid for, for that house, and,
I’ve still got the house, I still live there. [pause] I’ve got a picture here.
[38:22]
So where are you living at this point? Or, or where you living now I suppose?
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I have a little palace down in Shelford. Large garden, 180 acres.

It’s not just a garden is it? [laughs]
That’s what you call a garden. [laughs] I have an airstrip, keep my plane there. So,
you know, it’s all right. I can’t complain.

Why did you buy that house then?
Because I could put in an airstrip. Because I like my flying. Started flying properly
in 1983, so, when I did have some of that Acorn success, and so in ’84 I bought that
house, and I paid for it in the subsequent year, but, put in the airstrip, and I’ve been
flying from it ever since. Little Shelford International Airport. Oh yes.
[39:22]
Are you married by this point or...?
No no. But, my girlfriend was the woman who’s my wife, so, yeah yeah. I married in
’88, so.

What does your wife do, or your girlfriend back then I suppose?
Well she, now she’s a prof just like me, so, our poor children, you know, God knows.
She’s into biofuels, she’s a plant scientist, she’s in the Department of Plant Sciences.
And she was doing biochemistry and stuff like that then.

How did you meet her? Was it at university?
I sat behind her in a lecture, a Darwin lecture, Karl Popper I think was the lecturer,
and she sat in, and I was more interested in the back of her head than the person up
there.

Mm. And what happened then?
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What happened then was that, turns out she shared a house with a guy who was at
Darwin House, she was in a Darwin accommodation, a students’ house, with a guy
who was my roommate as a PhD student. So I said, ‘Oi, oi, oi, oi!’ Introduction.
And that’s how we first met. That was, that would have been, 1980 or something like
that, a long time ago.

Sorry, what’s her name?
Alison Smith is her name.

Mm.
Alison G Smith. And there are even two Alison G Smiths, OK, so, it’s the Alison G
Smith in Cambridge, not the Alison G Smith in Norwich, who do plant sciences, you
know.
[41:10]
Right. What else is there actually in your wider social life at this time, in the early
Eighties? Is there time for anything? I’m...
Oh there’s... I don’t know, how am I supposed to remember? So I’m a farmer... So
this, it’s not a garden, it’s a farm, right, so, in ’84 I buy a farm, so, I do the Farmer
Giles, ooh arr, ooh arr, OK? Arable crops, all the rest of it. So Alison runs the farm
now, it’s a small farm, but it’s OK, it’s done mostly by contracting, but it’s a for profit
business, it’s not a, it’s not a garden at all. So I did ooh arr with the neigh... So there
are three, my normal answer to this sort of thing is, there are three sectors I played in
at that time, and possibly there are four now, but, they are, Farmer Giles, high tech
business and university, meaning, that college, right? So Farmer Giles is, ‘Ooh arr,
ooh arr, come on our shoot’; ‘Ooh arr, that’s a fine bird’; ‘Ooh ha-ha,’ but there are
not Hooray Henrys, they are, six toed fen country people so to speak. But it’s all...
So, I am entertainment for them, because I am from another planet, and they’re
entertainment for me, because they’re from another galaxy, a different life species.
The business side, so that’s the Rotary Club, you know, Lions Club, Rotary Club,
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business, enterprise, all that. I’m in high tech, we thought was big but actually it was
small at that time in Cambridge. So that’s why I say, it’s a little bit like, you know,
the Rotarians having their meeting, then. And then the university thing, which
obviously was quite big, and prominent, then as it is now. And so I guess when you
become a fellow, you, you enjoy that at first. And so that was 1981 for me. Corpus
Christi College.
[43:32]
And what extras do you get becoming a fellow?
Esteem. Which is what a Spaniard says when the kettle boils. ‘Esteem!’ [laughs]
[pause] I don’t know, it’s an interesting line. As you, as it happens, you catch me at a
time where I’m on leave from college, the college asked me to go on leave, so, thirty
years later I find myself on leave from the college, so it’s a different perspective,
without particularly wishing to be on leave, but, on leave. But, as seen at the other
end, there is an esteem thing, in other words, a status thing, an esteem, a, a label,
fellow of a Cambridge college, which is prestigious, appears prestigious, so there is
that. There are the, there’s the paraphernalia, the appareil[ph], that goes with it. You
go on High Table, you get a napkin ring. You get the butler fussing upon you. You
get to join in a tradition of some kind, which, very longstanding. So you get to
participate in that. And you get to know people across the subject areas, you know,
and I guess this is the most important one, across subject areas in, in Cambridge
University in a most agreeable way, because, you know, that, most people are
interesting, and they’re from different subject areas. They’re from the same walk of
life, but from a different subject area. And so that’s interesting, because the college
typically doesn’t have too many in one subject, so you end up having interactions with
people in other subjects. Which is, which is good.

Do you gain anything from those interactions, do you think?
Well what you gain is financial. I never did particularly but actually there is the other
thing, you get paid for what you do, so, it’s a substantial, well, depends what you call
substantial but, yes, it’s many thousands a year additional payment for doing things.
So you get free food, free room, and dosh. So that’s what you gain. There’s the
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esteem bit and the cultural bit, yeah, that’s very nice. Now I got paid very little, I
didn’t get a room till I was well on into the college and then I had to pay for, you
know, it doesn’t matter, I made a donation to the college which, is kind of unrelated
but kind of related. I guess you have to be careful what I say here, because, I gave,
I’ve given various gifts to the college, and I found myself with a room, OK? So. And
I’m not sure whether the college declared the gifts, whether... I have to be careful
because, if I give something and there’s an explicit reward, then the college can’t
claim it as a gift in tax benefits and so on. Well it wasn’t like that, but I did give gifts
and I did end up with a room, and how they join this up, I have no idea, but...
[46:49]
Right. What extra duties do you get as a member of college?
Well, you sit on... Remember, college is an independent, self-contained charity, with
its own, completely... It’s got no formal relationship with other colleges or the
university. So you get to be the person, one of the persons running that. So it’s got an
investment committee, it’s got a rooms committee, it’s got a teaching committee.
Because it provides small group teaching and supervision, one on one supervision. It
provides admissions staff and interview staff. It provides open days for all subjects.
It provides accommodation, it provides refreshment, and it dishes out the degrees, and
it collects the money, fees. And so you get paid for some of those, you get paid for
being a tutor, you get paid for being a director of studies, you get paid for
supervisions, and you get fed and watered and you get a room, in that college anyway.

Talking about these extra people you meet in the course of this, are any of these useful
for technology or business reasons as well, or...?
No.

Just within the university then?
Yes. They would be useful if one was following... Sorry, there will be. They may be
a little more useful if one was following a conventional academic career, because,
that’s the common ground. But if you’re not following a conventional academic
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career, they’re perfectly happy with that, it’s not the issue, it’s just, if you say, you
know, how’s your company doing? They say, ‘What’s a company?’ [pause] ‘I do
Classics.’

Not much call for that in a commercial setting I suppose.
Exactly. Yes. But they’re good people, so, you know, so, so it’s a good, it’s a good,
it’s a good thing.
[48:58]
There are a few terms you’ve used in the course of the last twenty minutes or so that
have interested me which have been, esteem within the university, and this idea of
there being an establishment which, is you now, was Roger Needham back when you
started. I was just wondering if you could unpick that a little bit more and...
Well I’m kind of establishment, I’m kind of not establishment. So, I, I guess people
like me, on the one hand we, I don’t think of myself as establishment, but, in order to
achieve some things that I wish to achieve, I have to put things in a way which
essentially is establishment. So I have to go along with the Establishment. I can give
you some examples. But I... and I’m not sure Roger felt it himself. Oh I don’t know,
maybe he did, maybe... So that’s the thing. And then the esteem, then you get
labelled with all sorts of [inaud]. I’m an FRS, I’m an FREng, I’m a CBE, I’ve got
honorary degrees, I’ve got all of that stuff. Now, that’s, those are manifestations of
something, and it’s probably establishment. Except, I like to think, and maybe others
would be charitable, let me know, that I didn’t get any of those for being
establishment. In fact it’s exactly for not being establishment that they have all ended
up being on my plate. But that’s a catch-22 or something, I don’t know.

Mm.
Because, my CBE for example is for services to the computer industry, so it didn’t
come from the university side of things, it came from the industrial side of things,
right. Because normally the citation reflects actually which government department
you are pushed through, right?
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Mm.
So it’s not the education bit, it’s the industrial bit. So, the university had nothing to
do with it. So that’s a bit different. You’ve got this academic apparently who gets a
CBE for industry. What? The reverse on the Royal Society. I’m a Fellow of the
Royal Society, and I’ve got a good publication record, but, you know, there are people
who trump me big time, and yet I’m there. Well it’s because, actually, I’m an
industrialist as much as an academic, but with good credentials, but I haven’t
published that much, so most people kill to publish to get into the Royal Society, and I
went, oh, very nice, thank you very much. In fact I was elected on the first go,
normally it’s a queue of about, seven years. Well, straight in. Very nice. But it’s
because I was different, right. I wasn’t in the same race. So it’s not brilliance in the
sense of, oh, this paper, oh, wonderful, right? I have a few of those, but that’s, not
enough. Or, I don’t know, I don’t want to do myself bad either, but you know, that
was, that wasn’t the action.

Mm.
I’m a trustee of all these things. I’m on the Council of the Royal Society, in the
category for breadth and balance. They categorise them, you know. Officers, myopic
view A, myopic view B, myopic view C, which are all subjects right? Myopic view D.
And then for breadth and balance, and I’m one of the breadth and balance council
members.

Do you take that as a compliment?
I don’t take it as a compliment, but I find it interesting. Because it’s a voted-in
position, so it’s not... so, so your name is put forward and then the fellows of the
Royal Society vote for you, and enough voted for me that I’ve been elected in, so I
take it as, they’re not as daft as they seem. They know that they’re myopic A and that
they need a bit of breadth and balance, so when they get on the balance sheet, on a
sheet, myopic A, myopic A, myopic A, myopic A, or, broad view, they take the broad
view, right? [laughs] Because they go, ohhhh....
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Mm.
Or something. I don’t know. You tell me. I don’t know how voting works. Is it a
compliment? It’s not that sort, it’s not, you know, it’s not a compliment, it’s a
manifestation of something which is interesting, and actually non-establishment in a
funny old way, right. So, society is largely establishment, it is what people aspire to.
Most people don’t get it. Too bad, I wish they all did so to speak, because, I'm in a
different race. I managed to get in, straight in, I managed to be on the Council, I
managed all kinds of things there, and actually it’s because I’m different and yet they
are able to absorb the difference, so actually in its own way, it’s not, you know,
establishment, but not establishment. So, so I laugh at it a little bit. Or, or... No.
You see what I’m trying to say?

Yup.
It’s, it’s not, it’s as establishment, it’s not as constrained and slow and boring and all
those things you might think of as the Establishment as it appears. It isn’t.

Mm. Mm.
[54:07]
But it’s a good year to be in the Royal Society, because, we’re electing Council, we’re
electing a new president, so there’s something to do. There’s the Convocation of the
Fellows, 350th anniversary, so all the fellows are invited from the whole world to
come along to an occasion where one of the princes will get his Royal Society, you
know, there’s a class of royals fellows, so, he’s going to get the next one of those.
And also, the Society is considering its position on global warming and what it
should, its output should be on that subject. So that you represent the Society both
from a proactive point of view, proper contribution, but you also protect the brand.
So being on the Council, that’s interesting.

Mm.
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Because there are fellows who, some fellows who don’t think that global warming is
an issue. And they may be right, they may be wrong. I personally think it is an issue,
but you have to somehow navigate this space with a very well-known brand.

Mm. I think I’m going to want to talk about this more at some later point.
Yeah, well, we can do that, yes.
[55:22]
But I was wondering for the moment, when did you start winning these awards? Is
this something in the earlier part of your career or something, or it’s later?
No no. It depends what you mean. So, I got a... What is it that I got, was the first
one of these? I guess being elected to the Royal Academy of Engineering in 1996
was the first of such things. So 1996, I would have been forty-three, which isn’t
particularly young but, you know, it’s not bad. And I was a Fellow of the Royal
Academy of Engineering before I was a Professor, for whatever that’s worth. So that
was the first one, ’96. And then they come like a bus, you know, in threes and fives.
[56:18]
Mm. In the earlier part of your career did you ever think you would get these things
twenty years down the line?
No. No, because you don’t. You... It’s too, too many possibilities about what you...
And the other thing is, it really is very, certainly was difficult for me, but I think it’s
for anybody, to put yourself as being twenty years on equivalent to some of the people
you admire and appreciate who are with those things now, and that time, you know.
So if you take today, well, I’m getting on, but you know, if you take a thirty-fiveyear-old and you say, ‘Oh,’ you know, ‘there is Prof, Sir, Plonkety-Plonk, FRS,’ right,
and you think, the thought that you could be like that in any specific way, is just
offshore, because there are too many imponderables in between.

Mm. Who were the people you admired and appreciated in the early Eighties?
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Well, Maurice, you know, he’s, he’s a good man. He always sort of got... Went to
see him today, he went to see me yesterday, you know, there’s a certain similarity of
view which was then, so, admire him. I mean, I admire Hermann actually, he’s a few
years older than me but, the guy has got something, you know. So, so that’s different,
but you know, he’s, there’s something about them. I know exactly what it is about
him, he’s charming, that’s what it is, but... [laughs] He can take the shirt off your
back and be charming at it, I mean... [laughs] But anyway. That’s, not my back I
should say. In fact he’s rather firmly glued it on my back on occasion, so... People
like that. Some of the big academic names in the US I guess. I don’t know, I, I, I
don’t think I had sort of heroes in that sort of sense.

Mm.
I realise... Again, let me ask it the other way. If you turn up in Cambridge and
you’ve got any kind of chip on your shoulder, you’re going to die, right, because
there’s everybody with every kind of thing around you, right. So you don’t think of
yourself, ‘Well I could be like Fred, Sir Fred or Lord Plonk or, you know, most cited,
big... You’re almost setting yourself up. You’ve got to say, OK, they’re there, good
luck to them; I’m me, I’ll just get on with my life. Whereas if you think I’m better or
worse, or anything like that, you’re going to get depressed.
[59:20]
Mm. Coming back for a moment to this, this esteem establishment thing, this relates
to a question I wanted to pick up from last time actually, when you described Acorn
as having, I think it was middle-class kudos or middle-class value or something. And
I was just wondering what you meant by that. It’s something [inaud]...
Did I? Oh good God! did I say that? No, I mean, the thing about Acorn is, is, this
business of... Did have quality people, it had a quality culture, and, you know, the
BBC Micro in particular, but remember, that was just a particular manifestation, there
are other things Acorn did. Did give it a middle-class stamp of approval of some
kind, right, because, the muesli belt, Weetabix eating BBC people infused that with us
and we loved it, right? They were a bit creative as well, mm, colours, it’s... the thing
said mistake, not error, when you got something wrong. Oh! Oh! So, Hermann,
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middle-class boy; I’m kind of middle-class boy. So... And, the Cambridge University
culture is not a class culture that I’ve seen anyway, you don’t categorise by accent and
think you are working class, middle class. So, so it was just in that middle... It’s not
quite Home Counties but, you know. BBC counties. The issues with the personality.
So Chris is a self-made fen bloke; Hermann is entrepreneurial but with a PhD; and
I’m more the heavy-duty engineering-oriented, innovation and academically and all
that sort of driven person, and it’s more that that is the spread of things. And some,
some... these things have positives as well as negatives, so, you know, it’s not all bad
or anything, it’s just...
[01:01:33]
How much did you actually get to see of the BBC yourself?
Not that much, no. No, because I wasn’t at the front end of the negotiation, or the
demonstration; I was at the back end of having the chips made and working out why
the tracks don’t join up, and when you heat it up, why it doesn’t work, and all this sort
of stuff. So, no, not much at all. So I, I’m not really part of the BBC fronting part of
Acorn at all.

Mm. Were you anything to do with the BBC tech people [inaud]?
No. No no. No, it’s, that’s... So I couldn’t, that would be too much, to actually
participate in the company sufficiently to be active in all this stuff while being an
assistant lecturer and doing lectures and supervisions.

Mm. Mm. As a director though, how much do you think that the BBC tied up, did
affect your plans?
Oh, an awful lot, yeah. Oh yeah, no, it was great, I mean, it was just, the biggest buzz
there ever was. And, you know, for me, I got very lucky, I mean, I was a millionaire
before I was thirty, right, so... At the time you think you’re not that young, but when I
look back on it now, my God! what? That was... So... It had gone public by then, so
you know, from age twenty-five to thirty, we were on this, on this buzz.
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Mm. What do you think that Acorn gained from the BBC connection?
Mistake rather than error. [laughs] An open architecture, and, funnily enough... So
an open architecture that interfaces to the computer software and hardware ones
which are accessible to people, which are documented, that’s a mistake rather than
error word, in an appropriate way, so that people can use this as a Meccano box for all
kinds of wonderful purposes, from education to control of experiments to games to
everything. Fantastic. Fantastic. And that’s a BBC reach-out, outreach, going along
with the programmes that they made with Ian Mac... Davis, what’s his name? And all
that sort of stuff. And the parallel today is, the Nexus 1, mobile phone, this thing,
which has a very open program interface, so you can put up applets easily, as
compared to the Apple iPhone world where it’s very commercial, you’ve got to pay
them a fee before you sneeze, before you breathe at them. So you can’t write nothin’
until you’ve got a deal, and then once you’ve got a deal, they won’t tell you who your
customers are. They take thirty per cent, you put your things in the App Store, they
sell it, they give you the money, they don’t tell you who bought it. I know because
I’ve got a company has got things in the App Store.

Mm. Sounds completely opposite to... Well, I’ve talked to people from the BBC and I
think they would see themselves as the opposite to that.
Yes. Well that’s right.

Mm.
So that’s what we gain from the BBC.
[01:04:36]
Mm. Do you think that the work with the BBC was meeting some, some real social
national needs, or...?
Yeah, the biggest context, because it all came about because, in the mid-Seventies,
late Seventies, no, actually a little later, there was the, you know, the current paranoia
of the day was, the chip has come! do-do-do We’re going to all die, because, we’ve
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got chips. So the BBC decided to educate the world, and the UK in particular, by
saying, ‘Well here is the chip, go and use it.’ Well there was this, you know, before
your time, but there was this, you know, thing, GMO or stem cells today, well the
equivalent then was, ‘the chip’. So yes, so I think they responded to that.

Mm. Had you really considered the wider social impacts of the computing work you
were doing before this point?
No. No, because those were pioneering days. Now we have to do that. It’s not so
much consider them in that sort of way; it’s, aim them at those things, in provocative
ways. In those days you just, you know, landing on the moon, what’s your problem?
I’m Neil Armstrong. It’s obviously important. Just give us lots of money and we will
land. So, let’s develop this technology, it’s obvious, we need more, it’s wonderful,
it’s exciting. Today it’s more, so what? And there’s still as much need for it, and still
as important and just as exciting, but you don’t go to a man in the street, well these
are hardly men in the street, but, women in the street, but you go to somebody out
there and they say, ‘How much is it? Can I get it for less?’ ‘Piss off.’ Not interested
in technology, it’s a threat.

Mm.
So you didn’t consider the social nothin’; you were, you were the astronaut.

Mm. Much the same as with the networking stuff you were talking about earlier.
Yeah, yeah yeah yeah yeah. And I am still the astronaut today, and I still have an
agenda, and an item, but I have to aim it. So my research today is at the intersection
of sustainability in computing, what can computing do to maintain our standard of
living on the planet, and deal with global warming and energy use and all that sort of
stuff? So I’ve got quite a lot to say. So it’s aimed at an area but it’s still, you know,
it’s still technology that I try and do.
[01:07:20]
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Mm. How much research and development actually gets done in Acorn itself
compared to what you are doing in the Computer Lab?
No, it’s all done in Acorn, or funded in the Computer Lab by Acorn, in its private
capacity. So... No, the two things are separate. It’s not like there’s a flow of one into
the other in any direct way. No. There’s exchange of people, exchange of ideas,
exchange of context, occasionally a bit of code is bought or something like that. But
it’s not linear. You’ve got more resource in some ways in the industrial side, so you
can do more.

Does Acorn feed back to the Computer Laboratory as well then, or is it one way?
Yeah, but gives money, all that sort of stuff, rather than anything more specific.
Olivetti Research, my lab, had an awful lot of technology as well, but Acorn didn’t.

Mm.
But, you know, various, so, so money, studentship for computers, gifts of computers,
help with those computers, you know, BBC Micro was a, the university bought a huge
number of these things, so, yeah, just helping out. And it’s a good business case, but,
it’s beyond the business case, yeah, it’s, reciprocity.
[01:08:37]
Mm. So, after you... So you resigned from Acorn after not getting on the board after
it went into a public company, and, you kept your shares in it then for...
Well it went public, so I had my little modest shareholding, and, off I went. Even
though I was locked up, locked up, you know, financially locked up, not, not locked
up physically.

So you couldn’t actually sell them immediately then?
Yeah, as standard practice, you can’t sell. So it went up and then it started coming
down and, this has happened to me in more than one company, unfortunately.
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After that...
In order to get rich you sell too soon, and I’ve never been able to take that advice.

Mm. Why?
Well because the other is, you sell too late, and it’s, the price has gone down by then.

Mm. Well...
Because it’s very difficult to time it right in other words.

Ah, right.
I haven’t said, time it right. Well how do you know that it’s either too soon or too
late? Well of those two choices, better to do it too soon.

Mm. Were you sorry to be out of this at the time, or, looking forward to the next thing
already?
I was sorry, but, it’s just that, it wasn’t the way it was, you know, it wasn’t... [pause]
It wasn’t compatible with my... And there wasn’t a falling out, again it wasn’t like a
bust-up or something, it’s just, right, I’m not on the board, all right, you’ve got, you
know, the company’s going to grow, it’s got to do all those things. I’m not leaving
the university. Bye.

Just a one-off individual decision, or something that was drawn out over a longer
period?
No, it’s just a one-off. I mean, it’s not a big deal, it’s just the way it was. It wasn’t
like huge meetings and tears and that. No no. Because I was always peripheral so it
doesn't matter. Peripheral. I mean the biggest mistake, mistake, if I had done these
things differently, you know, I’ve paid a huge price, financial price for being in the
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university if you count what my opportunities, direct opportunities would have been
by saying, ‘Look I’m going to leave the university.’ I mean we’re talking a lot of... If
I had sold at the right time, we’re talking, you know, many millions. Many, many,
many, many, many, many, many millions, right? Well it didn’t happen like that, so I
didn’t get all that stuff, so I’m still sitting here, underpaid by the university. I kid you
not. I’m not going to give you my sob story, but, it’s actually not a very
accommodating... The university is immensely mean with people like me these days.
So, yeah, it’s just he way it is. I don’t mind that, I’ve done all right, so I’ve got a
helicopter... an aeroplane and a farm and a big garden, you know, so, it’s OK, but, I
told you, they’re crocodile tears, [wailing sound]. But, interesting. If I was directly
focused on my career, I would have optimised it, I would have, I would been better
off to have optimised it quite differently.

Mm.
There we go.
[01:11:50]
So, after Acorn, the next company was, Qudos?
OK, so after Acorn was Qudos, yeah. So, because we had some trouble getting these
chips to work correctly, and I had my mate Haroon Ahmed in the Engineering
Department who had electron B machines, in other words machines which send
beams of electrons which you control, you could personalise, you could change the
properties of prefabricated chips at the last minute, using those, and have semicustom, partially custom, designs made one by one. And then we had that CAD
experience and the actual CAD. So we started the company, which was a
combination of the electron beam prototyping for these Ferranti components on the
one hand, and the CAD that would help you design those chips in the first place on
the other. And, we built our own E-beam machines, and, did all the software, and had
a company, and, you know, all that sort of stuff.

Sorry, what was the chip problem you referred to at the start of the...?
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You make a design, your CAD system helps you with that, but you still get the design
wrong. You have it made. And the loop to have it made conventionally is three
months, four months, five months. So you say, ‘Oh, it doesn’t work.’ So then you do
it again. So it takes an awful lot of time if you make those mistakes to get the chip
right. Whereas if you have quick prototyping using a small volume for prototypes,
which are written directly by this E-beam, you can have it back within a day. And
then discover it’s not wrong, and go round, and it only takes you a few days to do all
that. And so the business proposition was, quick design on silicon, Qudos, quick
design on silicon. And, by having E-beams which write on each chip one at a time,
rather than a mask process where you have a lot of copies of the image on a mask
which, you then do, kerching! 500 chips at a time, but they were all have to be same.
And the masks are very expensive to make. That was the proposition. So, we started
a venture, got some venture capital money for it from Cambridge Consultants, or a, a
spin-out, venture capital spin-out from Cambridge Consultants, called Prelude, and,
actually an order from Cambridge Consultants for a little bit of software as well, and
off we went. So that would have been ’84, ’85 I guess, and then Olivetti Research
started in ’86.

How does one actually get venture capital in this period?
Well at that time, just personal contacts in Cambridge. So, we knew Cambridge
Consultants, we knew the CEO there, Paul Auton, well, and we talked to him. They
had a need for both a little bit of CAD software, and they would have liked to have
those chip, that facility, because they were screwing up chips themselves, and then
also into small volume runs of little bespoke electronic designs. So, actually
prototypes, there might have been a whole production around there, because they only
want 100 of it, rather than 100 million. You know, we can make 100. So, yeah, we
got it from them. And then, another round, and then, I, I didn’t make any money, I
lost money on that one, and, it went on. And actually still exists, the company still
exists, at the Rutherford Labs. It’s a chip-related services, you know, it’s like, you
have the oil industry in Aberdeen and you have all sorts of service companies on
shore to help out; well this is one of those companies in the chip design and
manufacturing space.
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I always thought of the UK being one of those places where microchips didn’t get
made.
Yup, and, you were right, and we didn’t make it any better. [laughs]

So, is this for small production runs then...
Yes.

...for test chips, rather than...
Yes, yeah, quick turnaround, mall production runs. Smaller. We did make it work
you know, it was, pretty heroic stuff. A whole screw-up, but there we go. Then, you
know... And, and, you know, we missed, you know, I’ve got many many things
which I’ve missed in my life, and that’s a huge miss. Miss meaning we could have
made a huge thing out of it, and we didn’t. But there it is, you... it’s the way it goes.

What were the problems then?
The problems were, we took on too much, we were trying to be too high tech, we
were too supportive of each other in the sense of, not being realistic about, what will it
take to, for this business to succeed. We kept going on all fronts in a, too big a way.
You know, it’s the way it goes.
[01:17:20]
Had you had much to do with Cambridge Consultants before then?
Yeah, they’re friendly to the Computer Lab, friendly company, so, not, not, not
anything more substantive than that, but they were part of, you know, they went to the
Lions Club meetings. [laughs]

Can we talk a bit more about these Lions Club meetings?
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Well I’m just making it up actually, but, you know, just a number of people in the
constellation was small, so that, yeah, the, the heart of the cluster at that time, the late
Seventies, early Eighties, was, you know, fifty people or something.

So fifty people in Cambridge Consultants?
No no, in, the COs the relevant companies who make up the cluster or the, the heavy
hitters in those companies. Not a huge number of people.

So do you know each other socially as well as doing work there?
Well, yeah, in a way. I mean, Cambridge Consultants CEO was a great cricket fan,
and, and Haroon Ahmed is a Pakistani, cricket-mad person, so, they still go to see,
well actually the guy’s gone blind, so, to hear I guess, cricket, at Lord’s. [laughs]
01:18:32]
Mm. You mentioned being a member of the Rotary Club.
Well I...

Or was that a...
I’m making the whole thing up.

Oh. [laughs]
I’m just saying, it’s, it’s equivalent. Because there is a whole town part of Cambridge
which I have a little thing, you know, the town as in the, literally the Gonville Hotel
and the meetings of the Rotary Club in it, and the Freemasons and all that. I am
nothing to do with that. But there is such a thing, and it’s the older style market town
town in town and gown.

So, separate to the university...
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Separate to the university.

...and the businesses of...
And separate to the high tech.
[01:19:15]
Oh. How do you think the high tech was seen, you know, when you were starting
these companies, and people, this whole, you know, Silicon Fen phenomena in the
Eighties?
Well, we had some... You know, the BBC Micro and the Sinclair were pioneers in
terms of role models. So it wasn’t a problem. So, when they were going it was all
good sport, you know, Sinclair versus Acorn, let’s pump, let’s punch, Curry punches
Sinclair in the pub in the Baron of Beef, and it’s all over the newspapers. There we
go. And, it obviously is a success and all that, so, people say, yeah, I want to be there
too. So it was fine.

Mm.
I don’t... Yeah. I don’t have... Either I’ve wiped them out, I mean there are the
things I’ve mentioned which is to do with this board membership and all that, but they
weren’t like, traumatic things, right. The traumatic things was almost going bust,
right, that’s traumatic, and seeing that share price go up and down like a frigging
yoyo, right?

Mm.
Many years later, in 2002, that Industrial Lab being shut down, that was traumatic,
right, that was bad. But, not many of those, and, everything else, I can’t, I can’t
remember anything semi-bad, you know, what’s the problem? Because the upside, I
did buy a place where I could have a runway. I mean just think about it. So, you
know...
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And a farm.
And a farm, yeah. Ooh arr.
[01:20:48]
The farm thing interests me. Is it something that interested you at all before?
I’m an immigrant, so I like a bit of, you know, British soil, kick the earth. I am an
immigrant, right?

Mm.
So, that’s not unnatural. It’s what people do say, oh, I’ve got a bit of, brrrr, my land,
rrrr...

And that was your motivation for buying the farm?
Well, the airstrip, the that. All the, a little bit of space, countryside, you know,
something like that. But yeah, no, that’s... There must be an aspect of boy made
good, here it is, bricks and mortar and soil.

Mm. Mm.
I don’t know, I’ve no idea. But, yes. I see you’re interested in the social, social
things. The social line on this is, these different worlds, the farming Giles people, so
it’s the people that go with that, it’s not the turf, it’s, it’s, it’s what goes around it. It’s
the, Ambridge versus the, I don’t know what the TV programme, or the shows, would
be, but, yeah, the, versus the university, versus the high tech.

Mm, fascinating contrasts there.
And, and they are different people, and... And actually, the college in its own way,
because it's a particular manifestation of the academic.
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Mm. And you sort of passing between these different little realms?
Yeah. Yeah, and that’s great. Yeah.

Mm. Is that personally or professionally rewarding or both?
That’s personally mainly, because it’s, you know, it’s, it’s not monolithic, so that’s
always good fun, right, if you’re stuck in a rut. So it’s, it’s, it, it’s a different... There
we go.
[01:22:47]
Your university research on chips and networks, what’s that actually involving in this
period?
Well it’s actually spending three years trying to design a chip. So no publications, no
nothing, three years. Couldn’t do that today. That’s an example. Just... And all sorts
of bloody headaches. A chip to go at 100 megabits per second, because we always try
to have the next fastest network implemented in a chip. And again, ultimately this
produced some industrial success, but at the time in the university it’s always been the
first sort of damp squib. But very very interesting, well-shaped, charming, damp
squib with potential. You can see it, it just doesn’t quite come to life. But its
successors do. Maybe that’s because we are too ambitious in the university, I don’t
know. So yeah, so, faster network, chip version of it called Cambridge Fast Ring, in
my other office there’s a picture of it. Three years. Again, same thing all over again,
get the CAD. And it’s quite a complex design, so, it’s the most complex design I’ve
personally done, so this was mid-Eighties. So there’s... yeah, did the logic, did the
detail design, all that sort of stuff, and, spent three years doing it. Modest success.
But all the outputs worked fine. The CAD is a new set of CAD, the chips are new sets
of chip, more complex, I mean I’m familiar with those. And so that knowledge
mainly goes into Olivetti Research Limited in the shape of some people. And, that
eventually produces a chip company which we spin out called Virata which at its peak
had a market valuation of $3 billion. So that’s OK.

It’s not bad.
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Not bad. Fifty millionaires were made by that company. So there we go. But that all
goes back to... You know, there’s this...

This early work.
It’s all the same stuff, right, I mean it’s all, some superficial level, it’s the same.

How is it the same? Bearing in mind I’m not a particularly technical person.
Well you just say, I’m going to design the next fastest network, and, OK, so, lovely.
Next best network, so, OK, what is it going to be, is it going to be wire, is it going to
be fibre, is it going to be wireless? Well, OK, how many chips does it require? The
answer is almost always two, it’s got the modem chip and then the network controller
chip. Oh OK, which ones are you going to implement these in, or which technology?
What kind of transistors? Oh, OK. Now how are we going to design it? It’s more
complex than the last one. Oh God! So better design a CAD system around it. All
right, let’s design a CAD system around it. OK. Three years on, zzzzzz! You’ve got
a chip, maybe two chips. Doesn’t quite work. OK, let’s redesign it a bitter this time,
meaning, fix up the faults. OK. rrrrrrr! Wait three months, six months. Ah, it seems
to be showing signs of life. OK, very good, understood it. Then five years later, you
go, ‘I need this product, which has a chip in it. Oh I know how to do those. Now I
can buy the latest software, I can just do it. I’ll still screw it up, but let’s... So then,
five years ago. So actually, it takes me two weeks to fix it up. Oh, and by the way I
can sell it by the million, because I’m, you know the thing that I was designing isn’t
so bleeding edge pioneering any more, so actually people want it. Happiness.

All building on the stuff that starts in the early 80s then?
Yeah. Absolutely.

It’s interesting.
[01:26:39]
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So I’m responsible for the two, and again, you know, this is a slightly self-centred
view, but, responsible. I made a contribution, in the ARM case a modest contribution
but an important one right at the beginning, in this case a company called Virata,
which had thirty per cent of the world’s DSL chip market. So if you’ve got a DSL
line at home, it’s got a one in three chance that it’s got one of our chips in it. Ten
years ago... There’s the, there’s the bunch of, we did a, when we finally merged with
another company in 2001, we did a, we did that.
[01:27:20]
Anyway, so, ARM is a multi-billion dollar valuation. This was, and within those
parameters it’s a multi-billion dollar valuation. Autonomy, that’s nothing to do with
me, it’s a multi-billion dollar valuation. OK? So I’ve done two in Cambridge, two
out of three; there are other but not computer companies that have serious valuations.

What was your involvement with ARM from the start?
Well ARM is just getting, not the company, ARM getting the project rather than the
company. No involvement with the company.

How did you get it rolling?
I told you earlier, the ARM design thing started by me doing the thing about Berkeley
and RISC machines, and all that. The company was spun out of Acorn in 1990, and I
wish I had something to do with those teams, I remember them when there were about
five people, because I used to go around there for a cup of tea, you know, I wish I had,
and I knew it was going to be successful. But they had no role for me. I didn’t ask
mind you, I mean it was just, you know, it was, times had changed and I was just an
active fan.
[01:28:24]
Mm. Mm. Olivetti, so that sort of, it sounds like it occupies the latter half of the
1980s.
’86 till 2002, CEO, fantastic, fifty, sixty people, loads of projects. Lots of success.
Amazing thing.
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How does Olivetti get started?
This is when Olivetti chucked people out of Acorn; Hermann ends up... I had left,
Curry gets kicked out. Hermann gets employed, and Olivetti is flush with money so
Hermann decides, I with him, I mean we did it together, decides to start some research
labs, and, I start a research lab directly for Olivetti rather than for Acorn, in
Cambridge, working on, whatever I like actually.

Mm. That much freedom [inaud]...
Yes. It was great. They sent the money and I spent it and produced results. Couldn’t
be better.

How does one actually start a research lab?
Well in those days, I get a mobile phone, they were just coming in, and I put it on my
university desk, and I said, ‘We’ve started.’ And I went to my PhD student at the
time, a fellow called Alan Jones, and I said, ‘Do you want a job?’ Something I had
rehearsed many times before. He said, ‘Yes.’ I said, ‘OK, you’re done, you’re in.’
Then I went to one M V Wilkes, who had been at Digital Equipment, having been
retired from the university in 1980, he went to Digital for five years, so, in early 1985
I said, ‘Maurice, Maurice, Maurice, Maurice, are you by any chance interested in a
job with Olivetti Research?’ He said, ‘Yes.’ ‘OK, you’ve got it.’ So he worked... So
after he retired, he went to the States for five years, and the college threatened to kick
him out, so he said, ‘Oh I’d better come back.’ He came back, and accepted a role as,
and they gave him some fancy title, but it doesn’t matter. And he worked in that lab
for the full duration, till 2002, from 1985 in his case. Sorry, ’86, ’80... yeah, that’s
right, so he came back in ’85; this lab started in ’86, so, he started there more or less
day one. Sorry, I was wrong.
[01:30:55]
And, in 2002, when, unfortunately they trashed us and I had to make everybody
redundant, including myself and Maurice, and we had some choices for, as part of the
HR process for what to, people can choose, what sort of training, retraining, for the
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next job that AT&T offered. By then it was owned by AT&T. Maurice chose the
early retirement training. And by then he was, eighty-six. So they said, ‘Early
retirement, eighty-six, huh? You’re pulling my leg.’ So Maurice was an employee,
and then I did the same thing again, I said, [vocal sound]. [laughs] So, a huge
number of people, huge, it’s less huge than Acorn actually but you know, a number of
people got employed, the lab grew, five, ten, fifteen, twenty people, and, did very
well. Did very well because, well two types of reasons. One, because Olivetti are
fresh, funky, I was the CEO of a separate limited company which I could run like I
liked, OK, so I didn’t have to fit into a corporate culture which was different. So, our
remuneration package, our hours, our seniority levels, our everything, was ours. Was
custom, bespoke, it was like, yeah, it wasn’t made-to-measure, it was bespoke, to us.
We’re talking suits, right? I mean it was really, hand-crafted for us. And that made it
very powerful. So we had some principles, which actually Google do these days,
which worked very well. And so there was no hierarchy that was visible outside,
although there was hierarchy visible inside. So you couldn’t tell from the business
card what the status of a person was. Which means that, whether you were the most
junior, most senior, you were equally empowered as seen by the outside. So, you
know, all kinds of important management approaches, perspectives. Because they’re
not tools, they are just the way you set it up. No budgets, you don’t delegate budgets,
you say you’ve got infinite money. Just come and make the case and I’ll give you the
money. You can have anything you want.
[01:33:28]
Sounds a remarkably structureless and free sort of organisation.
Yeah, it is. Well you turn it round on people, so it’s, it’s, the structure, it’s your
problem. You want more money? OK, go on, convince yourself that you need it.

Mm. How do you actually...
And there’s no... So, don’t take the mickey from me, you know. Convince yourself.
How is it going to help change the world, how is it going to actually be used to
improve whatever you’re trying to do? Is it really going to help with the constraints?
Go on, convince yourself, and I’m listening here, OK? Because if you can convince
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yourself, I’ll find the money. And actually people end up spending less rather more if
you do that.

How do you actually...
Because you say, ‘The problem is yours, in your head, right? It’s your problem.
Don’t blame me, don’t blame management, don’t blame lack of money, don’t blame
anything. It’s your problem, right? Go on, what’s your real need here?’

It sounds very focused on end result.
Well end results in a sense, tenure, your happy existence having a good time and
enjoying yourself is in your hands, and these are, you’re doing it right now, when I’m
turning it round on you. So do you really mean it? It’s your hands, our tenure is in
our hands, your tenure is in your hands. Go on then. If you take the mickey, we’ll
have to have a system put in, right? Do you mean to take the mickey? Now this
doesn’t scale, you can do it with fifty people, you can’t... and especially hand-chosen
people, family. Italians like that word, right?
[01:34:58]
How do you get that freedom in the first place? It just sounds like all...
Because they’re funky. They’re not, you know, that’s Italian culture of that company.
So you get your mate in a senior role there; you’ve got a track record; you are 500
miles away from head office; and you’ve got a brand that says Cambridge, not
Cambridge University, Cambridge, which sounds good. And then you know what
you’re doing as well. You know, and then you’re fine. OK? And the company was
making lots of money, so, you know, that helps. So financially you’ve still got to
stabilise the radar screen. So not so big as to be above the radar screen. Well that had
its moments, because, you know, Olivetti ran out of money itself, so then that lab was
funded by Digital Equipment, Oracle, and finally was bought by AT&T for three
years as their first venture outside the US, as the old Bell Labs, right, it was the first...
It wasn’t called Bell Labs because, that went with Lucent, but, that name went with
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Lucent, but it’s what was the old Bell Labs. It’s the first time they ever had
something outside the US for three years.
[01:36:08]
And then they killed us, they trashed us, the bastards. One day I got a call saying,
‘We’re shutting you down.’

That simple?.
Oh yes.

No negotiation?
No negotiation. So... But it’s worse than that. But I’m still the CEO of an
independent entity, so... Unfortunately this was the beginning of the week of 9/11, so
I... And then 9/11 happened. So it was exactly the time I couldn’t travel. So I
couldn’t go to the Unites States to try and fix this, although, maybe not, wouldn’t...
Yeah, it doesn’t matter. I couldn’t go. So I was slightly stuck. But I did eventually
find two companies, Sun Microsystems and BT, who wished to buy the lab, but the
Americans wanted to trash it nevertheless. So they chose not to sell it to people who
were willing to buy it, but to make us all redundant. So, it’s worse than just being
shut, right. That’s capitalism for you.
[01:37:15]
Why did they want to close you down altogether?
Because, it’s a simpler solution, costs more money, and it’s simpler, so they place a
value on simplicity. Because there is a scam going on with the way patents are treated
by American tax rules, so that if you donate a... So they took our patents, donated
them to charities, and you actually get a tax credit for that, and that was worth money
for them. Whereas if they sold the lab they’d have to have the patents go along with
the, with the lab. So that was part of the reason. And the final reason was, that we
had already been written off financially to a restructuring fund, so the cost didn’t
come off the bottom line of AT&T, they were in a restructuring fund, whose
provenance was curious and wouldn’t be at all allowed today, but it was during the
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Bernie Ebbers, Enron, era on Wall Street, and there was funny business. And then
they... So, so it was a particular coffin corner. I mean I normally can, can deal with
these things, but it was, 9/11, so I couldn’t travel; they simultaneously made all my
AT&T bosses redundant, so my whole board, which was AT&T, they were kicked out
a well, as part of their restructuring, so I had no representatives; I had these fiscal
things in my way because actually, we were in a restructuring fund and the patent
business. And, so even though I found people to buy it, because there was good stuff
there, you know, this was a valuable asset... I mean there’s a silver lining to all this,
but... So, you know, all these ducks lined up terribly. They don’t normally line up
like that, you’ve got one or two bad ones but you’ve got one or two good ones. But to
have no availability to travel, nobody to talk to when you travel anyway on your side,
they’re all on somebody else’s side. Tax scams in your way, fiddles in your way.
You know? What can you do? So what we did was, shut the lab down, took the
money, started a whole load of companies and they’re all mostly successful. So yah
boo sucks. But there isn’t any Industrial Research Lab any more.
[01:39:53]
Mm. You talked about the beginning and the end. Can you talk a little bit about what
happened in the middle, what, what does the lab actually do?
Well it does networks, it does multimedia, and it does location. Those are my three
major themes of that time. And...
[inaudible voice in background]
Yeah.
[End of Track 4]

© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 148
C1379/10 Track 5

[Track 5]
Networks, multimedia location, OK?

I’m trying to remember what the third one was.
Networks, you’ve heard about. Multimedia. That’s where we decided to... So we got
networks, so, we were on networks, very good. We got file servers. Let’s put video
and audio over networks. So we had a whole bunch of projects before such things,
very common or obvious, putting video and audio on digital networks, just like any
other type of data. So we constructed a whole bunch of systems, gave some to the
university. That enabled you to video conference, to record video mail, YouTube
type of things. All that. Watch TV. Record TV, play back TV, video mail, talking
heads, YouTube, video conferencing, radio. All that sort of stuff.

Why multimedia then?
Seemed obvious then, because, it wasn’t being done on digital networks; we knew
how to design such things and what the capacity was, others didn’t. Therefore we
could do something that others couldn’t. We could conceive it and do it and others
couldn’t. And then we decided that that would be the way of the future, that’s a
judgement. And the Industrial Lab was a command line, I decided, right. So this
wasn’t a university where I’m just, you know, part of the, milieu with a little bit of
authority. No, I was boss, we will do this, we won’t do that. So I judged that as a
good line, I was right. And, off we did and produced some very good prototypes at a
very early stage of the development of digital multimedia, or video and audio
basically on networks.

What did the prototypes actually consist of?
The project was called Pandora, and the prototype thing was called Pandora’s Box,
and it was something that was a box with a camera and a microphone on top. I’ve got
a video, you can have a look, I can give you a copy of the videos from those, the
young Hopper going, [vocal sound], ‘Hello everybody, I am speaking to you on the
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wireless telegraph,’ on the digital, so... [pause] So basically, your computer, your
keyboard, the box, the camera, the microphone, a way of showing both video and
audio, sorry, video and graphics on the one screen, and off you went. So as part of
your novel computer environment, you had essentially, through a box to one side, a
camera pointing at your screen... at your face, and a microphone, and there we go.
[03:00]
So, is this aimed at any particular market or user base?
No. I never aim things at markets. I always judge what the world will want, rather
than want, and I do it. And I decided the world will want to have digital video and
audio for all sorts of reasons on networks, and so we are going to build some
prototypes, and work out the principles of implementing digital video and audio on
computer networks. And so we did. And I wrote a paper saying, the principles of,
[laughs] handling video and audio streams on digital networks.

Mm.
So away we go. So...

When abouts is this?
Well that was late Eighties.

Oh, right.
But I mean, there is a chain here which goes, ‘We’ve got a faster network.’ In the late
Seventies, the idea is, well, let’s have a file server with our faster network, which was
slower at that time, but, you know... Now late Eighties were saying, ‘Oh I can put
video and audio on this. Oh. Well let’s do that.’ And that’s competitive, because
others don’t have the network or the knowledge of the network so they can’t stick the
next new thing on top of it. OK?

Mm. So very much building on existing expertise the whole way through.
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Oh yeah. Oh yeah. OK?
[04:25]
Yes. Why decide on these directions at these times though? This is...
I’m good at deciding that sort of stuff. In fact, the one skill I have is exactly that. I
can smell the truffle. I’m the pig.

How do you know?
It’s a skill, it’s a, on the one hand, that’s maybe ten per cent of it; and the other ninety
per cent is, the equivalent of these communities that we talked about in Cambridge
for, you know, university, farming and high tech, but now, different Venn diagram. It
means university, large company, and what it’s doing and what its products are and so
on. In other words, how it sees the marketplace and what customers has it got and all
that sort of stuff. Money, so that means venture capital, banks. Are dollars green
today, or are they orange today? Are they called yen? So if you want to fund
something, what kind of story do you have to tell, what sort of money trees are around
to get some pickings off? All that sort of stuff. So there’s the capital side, and the
capital side divides into two, it’s the money to do things, and then, how big is the
market, how much will people pay, and all that sort of stuff. So in order to make the
decision over here, about, you know, is it multimedia or this or this or the other,
you’ve got to be playing in all these fields. You’ve got to be, have the university,
which is a radar screen onto an academic world but worldwide, and particularly
through the University of Cambridge that’s an excellent radar screen, so that means,
whatever you are thinking, you can get a reading on, does it exist, does it not exist, is
it threat or is it friend or foe, you know? But it’s an academic perspective, so, that
means it’s in particular very broad, because I’m not talking just my subject areas in
one call, I’ve got the world of technology. I mean I can just phone one person from
here within the university and I can have, cover everything in the world from a
technical point of view directly, right? So that’s a radar screen. And you’ve got to be
part of that community. I can make that call, others can’t, because, I’m within the
university, right, so...
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[07:02]
Obviously there’s a technical line, this is the networking, that we are faster, therefore,
you know, I can see a particular scenario where something might be possible, I can
construct something that in three years’ time will be ready, and it will be timely and a
bit of gee whiz about it. How did you manage that? Ooh! The big company which
gives you... And that goes along with the small company, but, you know, particularly
the big company, gives you some idea of what the customers want, and you avoid
that, because then everybody is servicing that, but nevertheless you’ve got some idea
of which way they’re heading, you know, sort of... You know, you, you ignore it in
the sense of not doing it, because, as I say, you would get competition from
everybody else, and if you are a small research lab, that’s not your strength, it’s not to
compete on the obvious, it’s to come up with the less obvious but relevant, OK? In
order to come up with the less obvious relevant... In other words you’ve got to find
something that the customer when coming in three years’ time, when you do a gee
whiz, they say, ‘Well I’ve never thought of that, but I would like one of those. I’d
never have thought of that, but I want one, thank you.’ And you need the company
connection to, to do that, to help you do that. And then finally you need the dosh, you
know, you’ve got to... and it’s not just the, can I get my next grant? It’s the big dosh
situation. Which way is the world going? Is this sort of business activity likely to be
fundable, and likely to have sufficient rewards against some market sizing, against
some prop... against some business model which gets you a cut of that market and all
that sort of stuff. Then it’s easy. [pause] And it helps to have a good, you know...

Ten per cent nose, ninety per cent...
All that context, yeah.
[08:50]
Mm. The third thing you mentioned was, location.
Yeah. Well that’s a, that’s, my most cited paper is in this technical area. And again,
these, these... So this is the idea of location information. We’re all very familiar with
it right now, but in the late Eighties it was a little less obvious, in fact it was
completely unobvious. So this came about for two reasons. Reason number one, we
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had, we Olivetti Research had moved from rather small premises, which were the old
Acorn CPU premises actually in Market Hill in the centre of Cambridge, because,
Acorn still, what was Acorn owned by Olivetti, still had the lease on that, so I got that
as, as... So it was quite funny going back to where ten years earlier I had done the biz.

Can you describe this place for me?
It’s at the back of the electricity board, so, it’s a crappy little office up a fire staircase,
one, two, three, four, five rooms, and a little balcony. Cheap. Right in the middle,
but, no frontage. Nothing. But it’s very important that these were all small rooms,
people could see each other, it was for a small organisation, very tight, tight meaning,
not just physically tight, operationally tight. There wasn’t a communication barrier
because everybody could hear everybody else. And then, we grew.
[10:45]
So, we, Olivetti, moved to spacious accommodation, slightly the other way, on the old
Addenbrooke’s site where, it’s the Judge Business School there. And these were large
premises on three floors. So you could no longer hear everybody else. And so I had a
research engineer called Roy Watts start, had done his PhD here, not with me, with
Jean Bacon. And, he said, ‘What shall I do?’ I said, ‘Well what...’ br-r-r-r-r-r But,
and we’re sitting in this big office, but, we are feeling very lost. So I said, ‘Why don’t
you design a system which tells us where everybody is? Because I can’t find
anybody, we’re rattling around here somewhat,’ on a whim. I wasn’t being serious.
Or at least... I don’t know what I was being, but it wasn’t like, this is your instruction;
this is casual sort of, what can I think of just now? But he did it. So he came up with
a tag system, an Active Badge system, where you wore an Active Badge, in other
words, a badge which had computers in it, and it was light rather than brick. And it
would tell you which room you were in, the you being anybody else who wanted to
look.
[12:18]
How does it know which room you’re in?
What we did was, sliced off a TV controller, back end, beep-beep-beep-beep-beepbeep, and maybe just go, beep beep, that doesn’t go through walls, so it just went,
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beep-beep-beep-beep-beep-beep-beep, with the receiver, TV style receiver, but
without the TV, in each room. So this thing was in effect transmitting every fifteen
seconds, no matter what, wasn’t going through walls, so you knew which room the
transmission was in, and the manifestation of this was a badge, and half a TV receiver
up on the wall hacked into the back.

Oh. Is there a display screen then showing where everybody is, or...?
Yes. Or where the badges are, and if you wore the badge, that was you. If you put it
in a cup of tea, it was gone. [laughter]
[13:10]
Has the technology managed to sell anywhere else, or it was purely one of those
research things?
Well, it’s, it’s a... You bet we sold it. It depends what you mean. So, so that was one
component to why we did it. The other component to why we did it was because I
had just done my first transatlantic flight in my aeroplane. And, I had a, one of the
very early GPS units in it. And I thought, it’s bloody good, this stuff, I like this. I can
fly in Greenland. [laughs] It’s great. So I, I got turned on, 1989 this was, I got turned
on by the location business, in that sense. And you know, this was way before
anybody more generally was using GPS, it was a specialist technology, but this box I
had wasn’t too, you know, it wasn’t a million miles away from what we have right
now, so it wasn’t like a super-secret military box with some magic system, no, it was,
you know, made Trimble it was.
[14:23]
Anyway, so those two things made me think this location thing is of interest. Roy
came up with his system, we did a publication, it was very provocative, very
controversial, very interesting, all those things. Well Big Brother, right. This all
exists to this day. But we did the first location system, so you could walk up to a
printer and the printing would come out where you walked up to; you could control
phone calls, route them to where you are rather than, that’s before mobiles. We
presented where everybody is in various aggregates, so you could tell if there’s a
meeting or if somebody is in a corridor, if they haven’t been seen for a few hours, so
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that, you get some contextual information from the screen. So if you call somebody,
you never call them and say, ‘Is Fred there?’ because it was obvious whether Fred
was there, because you would only ever call where they are there, or in particular, you
wouldn’t call when they’re not there. So there was never a call saying, ‘Is somebody
there?’ because that’s redundant, right? Not applicable. All that stuff. Huge amount
of stuff. We installed a system, complete system in the Computer Lab out of
goodwill, so we equipped the whole Computer Lab with this. This lab funded 120
PhD students, OK? So we had a very symbiotic relationship with the university, but it
wasn’t a, it all starts in the university and goes to Olivetti model; it was actually
somewhat the other way round, but it’s the price of that radar screen, OK?
[15:56]
So all this location was the third line up till then for me, for Andy. And then we
linked it up with the video and so you could video conference, and, based on where
you are and all this sort of stuff, you could have, follow-me videos as you walked
from one office to the other, it would re-plug it to the new box, all this sort of
wonderful stuff, very very early. Plus all the Big Brother, plus all the, you know, the,
we’re doomed, the end is nye, Big Brother is you incarnate, I hate you. Great stuff.
[16:32]
Can we talk a bit more about the Big Brother aspect of this. It’s...
Well...

I can see the link; I was just wondering what sort of concern you got from people.
Well there were three levels of concern. Within the, within the lab, the Olivetti lab,
there was a, ‘Do we really have to?’ I said, ‘Well, give it a whirl.’ We did it, we did,
and after two weeks everybody was hooked. Benign environment, plus enthusiasm,
because it’s us. OK, it might be Roy and Andy but it’s us, so, you know... And then
the utility of it completely outweighs anything like that in a benign environment. If
you never have to call anybody who’s not there, you like that. [laughs] And you
don’t care why they’re not there, that’s the benign bit, right. You’re not policing
them, you’re just saving your hassle. Oh, love it, right, love it. So it actually makes it
easier to nip out for a cup of tea at a café rather than harder, because it’s obvious to
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everybody that you have nipped out. They don’t care why. [laughs] They just see
that you walked out of the building seven minutes ago, therefore there’s no point
trying to find you in the building. [laughs] But there’s a flip side, so if you now give
it into the Computer Lab, OK, that’s not us, because it was done by Olivetti, and it’s
not as benign, because it’s bigger. It’s still benign in its own way but it’s bigger, it’s
hundreds of people rather than fifty people. So then you get some antis, who won’t
let you put in the infrastructure in a room or who won’t use it, or the anti-antis who
are, whatever, people who write programs which spoof individuals, which confuse the
issue deliberately to, to blur it. And all this is good stuff. Yeah. Because you want
that, that’s what you want. You don’t want to just say, ‘Oh we’re wonderful,’ a-a-a-a.
You want people to fiddle around with it and so on. Because actually it’s quite
constructive, because they’re not, it’s not personal, like, you know, they’re not saying,
‘Oh you’re an evil incarnate, I don’t want to talk to you, you just...’ You know,
they’re saying, ‘Oh, I’m not so sure about this, I’m going to have a little, have a little
fiddle here.’ [laughs] So it’s great.
[18:51]
But then we sold it to Xerox. So Xerox PARC and a fellow called Mark Weiser
started the whole notion of ubiquitous computing as a subject there, but he didn’t
know what he was going to do that’s different. And I was trying to get some impact
into Olivetti, because they weren’t paying attention to my lovely Active Badge
system. So I sold it to Xerox, and they featured it in Scientific American as a major
part of an article. Well, Americans? Culturally different. It’s not only, we didn’t do
it, it’s not our friends who did it, it’s them foreigners that did it. [laughs] So... And,
and it’s a popular perspective, so it’s also, I don’t really understand this, therefore I’ll
be threatened by it. Fantastic. So I go on panels, I’m set up as, you know, this is the
devil and so on. Anyway, so all that location stuff was very very good. And so that
was the third line. And so... Yeah.
[20:00]
Now I have a company called Ubisense which is the world’s leading company in
indoor tracking. It’s based here in Cambridge, not huge, 150 people. But it goes back
to that. And I’ve also got the most cited paper of all my papers in there. So, how
many it is, 2,000 or something, so it’s not bad for a paper.

Is that because of the technical aspect or because of this Big Brother...?
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It’s, it’s not so much the Big Brother. It’s the technical aspects, the interest, and the
fact that this is so mainstream for the real world now, you can’t help but cite it. If you
write a location-based application for phones, and you want to go back to, you know,
the origins of context-aware computing, all that, that was context-aware computing
where the context is location.
[21:00]
Mm. What sort of facilities did you have in the research labs?
Money. So you have, it’s not facility... You know, it’s not directly in the lab sense,
meaning bench; it’s, it’s more, you have a command line, you can select people who
don’t wish to publish as a number one activity, and you have money to build
prototypes and buy time, bring in contractors or have better bits of plastic made or
whatever, to get yourself ahead of the competition. And I used that relentlessly. So
that was part of the success. The other part of the success is, relates to Olivetti, which
is the impact factor. So what? So you do all this, so what? And so, the... And, and
this is, and this is so because it’s, it’s at the heart of the, I would say, mistake in
innovation policy of the previous Government, possibly this one, we’ll see. Anyway.
And why large companies, it’s, you keep... So, so, you keep the technology flowing
as best as you can on the commercial side, you never trash anything. So our business
model was as follows. It’s all paid for by Olivetti, right, let’s offer it to Olivetti. But
if they don’t use it, they lose it; they get a cut of what we do with it, typically a spinout company. So that huge $3 billion success, that was a technology which I offered
to Olivetti and they said, ‘No thanks.’ So rather than cry at that point, and say, ‘Oh
dear, they don’t love me,’ I say, ‘OK, we’re going to spin out a company. I’m going
to find the money for it. I’ve got the team, they wish to be spun out. You’re going to
have twenty per cent of it. But you can’t... So you lose it in a sense of, you can’t
control it; I’ll do something with it, but you get a cut of it, so you don’t lose it at all,
actually, it’s the opposite of losing it, you gain something that you didn’t have before.
It’s a bet, it’s a shareholding. Well, at least it’s something.’
[23:17]
If that fails, you then try and licence it to much... because a spin-out company is quite
a big effort, it’s licensing, it’s a little more of a deal. And if that fails, there’s
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nobody’s licence. You open source it, so you give it away. But you never put it in
the bin. And so you spend... On the upwards side, and the power is having the ability
to do that, a typical large company will say, ‘Well if, if you don’t do what the
business unit wants, you are dead, or, if you don’t do what the business unit wants,
you have something that seems relevant, we’ll still put it in the bin, [laughs] you’re
dead,’ you know? All these bad things. So people protecting [inaud]. So if you have
a constructive environment, saying, all the things I’ve just said, it’s got a much better
chance of success. And so, again, being able to do that, that’s a function of Olivetti
being good people, and this worked a treat. So we spun out several companies, we
licensed several things, we open sourced several things, and some of these things have
had huge impact. And all things that otherwise would be dead, even though we had
all the tech, you know, all the brilliance, all that stuff, never mind, without this output
model, it would be no good.

Mm. Is the sample model something that was there from the start, or...
No, no no, no no no no no no no no no.

...developed over...
That was my command line, so that was me saying, after three or four years of not
being effective enough to Olivetti, and seeing that Olivetti is starting to get its
troubles, I thought, we’d better, I think we’d better do something here, boys and girls.
And so I spun out the first company. And then once I got the free... Because, I was a
corp... I was Vice-President, Research or something, right? I was a corporate boffin,
getting huge amounts of money to be Research Director. Well, very nice, but, you’ve
got to do more than that. And so, you know... And since I had had the Acorn
experience, the Qudos experience, the CPU experience and all that, spinning out
companies wasn’t exactly new to me. So I did three. The first one was Virata, huge
success, huge money for everybody, except me, because I didn’t... I had a cut. So it’s
not my fault, not their fault. I made a bit, yeah, it’s OK. Olivetti made 200 million,
so you know, it’s OK having a bit but, you know, it could have been a big bit, but,
good luck to them, so it’s not against me, I’m talking, shooting myself.
[26:07]
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Olivetti were very sporting, a very very sporting company. And individually, now
again that’s individuals that you deal with. We spun out another one, called IPV, that
still exists in Cambridge, small company, didn’t, wasn’t a home run, but, you know,
provides employment still, that’s in multimedia. I was spinning out another one, and
like the Remington advert, as I was spinning out, the customer just said, ‘I’ll buy the
thing just now.’ So they did. So the company was bought as it was born. Well,
because you normally spin out a company, you’ve got your technology, you’ve got
your team, you’ve got your money, you’ve got your market, you find some customers.
I can carry on going for a little bit longer. Find some customers. And off you go.
And if one of the customers says, ‘I like it so much I’ll buy the thing straight away,’
well that’s, you have to deal with that, right. [laughs] So that was good.
[27:15]
Then we open-sourced something, which is a home run, that’s VNC, so that’s my
company right now, and that’s a software company which uses, the software product
is remote control, moving desktops around between machines and is a worlddominant technology for that. The world’s dominant technology for that. 300 million
licences. 300 million licences, everywhere. Huge, huge, huge, huge. VNC. And
that’s again something that the funder turned down, and so that cascaded all the way
down to open source. And now we have a company which supports the open source,
and, you know, that’s, not huge, sixty people. I don’t know what you call large or
small. For me they’re small, but for some people they’d be huge.
[28:07]
So that business model, the output model, business is too strong a word, it’s output
model, it’s how to, you know, how to make sure that you have always got some birds
ready to fly, and as you go beat around the bushes, something pops up, and you’ve got
to, you know, you’ve got a single-barrel, double-barrel, all kinds of things to try and
get it, the business, so, you know... And that, you know, they don’t die of the cold in
the winter, you know, that the whole thing has got a life to it, and so on.
[28:40]
It sounds very nurturing and finding an output for...
It is, yeah. And this is an active game, it’s an active sport, which you do day in, day
out. So that’s the management of the lab. And that picture of participation in these
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communities is very helpful to that, right? In fact it’s mandatory. So, when you
choose the research project, you take into consideration what money grows on trees,
what colour of money grows... You know what I mean by that, it’s, you know, what’s
available, what’s possible, and when you are doing the commercialising, or the
licensing, the same thing, you know, it’s all part of the same thing. It’s not a separate
world, it’s the same world. So all you do is, you navigate that, and all the good things
happen. And the big issue, say, for a university right now, or for large companies, is,
they don’t put you in that situation. The university system these days assumes that the
academic is a blockhead, right? So I have to have a technology transfer outfit which
is going to tell me how to transfer my technology. Excuse me? But that’s the way it
is, right? So that’s what I meant, it’s more difficult. Now I tell them to bugger off
and they’d say, ‘Yes Sir.’ So that’s OK. But you know, it’s, that’s Andy gets away
with it, but that’s not a system-wide situation, that’s equivalent to my predecessors in
the early Eighties. Or, Maurice in the early, in the late Forties and early Fifties.

Sounds almost like, when the system’s not there, stuff gets done faster, it’s...
With the right people, yeah.

Mm.
[30:10]
Anyway, so that’s, that’s the Olivetti Research Lab. So, incredibly positive but tragic
[faux crying] story, but actually with their reincarnation. Because, I’ve got two
businesses that I’m active in now, another one that I did out of that lab that I’m not
active in but still exists, and there are probably another six or seven others which exist
which were the teams that were doing the different projects. So this all became a
downstream set of companies which still exist in the Cambridge area and elsewhere.
So it didn’t actually go... Because, it can’t go away, because you, you’re not killing
the people, right? Now it’s too bad that it wasn’t sold and we... So, so the goose that
lays the eggs, the golden eggs, no longer is flying and laying nothin’, right? And
there’s nobody to run around and catch those golden eggs as they come out, which is
basically what the game’s about. So that’s too bad. But on the other, some of those
earlier eggs have been caught, and, you know, now become geese in their own right,
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and maybe... But, but they’re not a [inaud], you know, so... It’s this positioning
between university and thing that’s unusual in what I have done, not unique but
unusual, not commonplace. But everybody talks about it, but actually everybody,
can’t talk to themselves. They do have technology, they are either in one camp or the
other. They don’t participate in the financial work, they don’t... Yeah?

Mm.
So I know you like these cultural things, and, and you know, that’s what I’m saying to
you, that’s, that’s at the heart of what I do that makes it... And it’s not me. You
know, people, ah; well the manager is the right, you know, I’m playing the right team
sport here, right. It’s a new sport, it’s an unusual sport, you know, it’s called net,
tennis football or something, right? [laughs]

Sport with a lot of different hats by the sound of it.
Yeah, yeah. [pause] Yeah, we’ve five more minutes. I, I’ve got something at three
and I’ve got to prepare for that, but apart from that, it’s OK.
[32:18]
I was interested when you mentioned innovation policy, in terms of the last
Government and, obviously this is something that’s been there since, since the early
Eighties. Do you think that at the start, in the early Eighties when you start getting
involved in the business world more, that, well, the Tory Government’s policies of the
time were favourable to the sorts of work you were doing?
No. The, the difference was that there was much less measurement and fewer
barriers, but there was less money, so that was a barrier in its own right. So there was
less control, which is good, but there was less support for universities, which is bad.
With this Labour Government, there was much more support for universities, but far
too much control, and for people like me, the disadvantage outweighed the advantage.
For the majority of people, it was the other way round, and the advantage outweighed
the disadvantage. Most people are single-thread academics in the university system.
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Mm. So sort of, thinking, specifically to do with the Acorn example though, you know,
it sort of gets featured quite heavily by the Government at the time, it gets that
support. How important was that at the time?
Well the BBC contract was hugely supported; we didn’t get nothin’ from the
Government. It’s the BBC. The Government was just, you know, the minister, Mr
Baker turned, opened our offices, and cleared off again. Yeah, so...

Mm. Getting involved in the high tech business throughout that whole period, you
pointed out one quite big change there with more support for universities under
Labour, less than under Thatcher, but are there others that occur to you?
Well the way the Research Councils work has changed. But, the major changes have
been in the last ten years, and they’re not just the Government, the world has changed.
So, that relates to contracts of employment, and restrictions on you that relates to
expectation of universities and technology transfer, and fuelling business, which is
very admirable and laudable but done in a way that makes it worse rather than better.
A combative way, in other words. So it’s really in the last fifteen years, ten to fifteen
years, that that change has taken place. Up until about 1997, ’98, that
instrumentation, that... I guess ’97 actually, it’s Labour, so I’m talking about, I wasn’t
really thinking of it like that, but, yeah, has, has done that. So, so, it’s, it’s, the
Research Councils... Because they follow, again, so they... So I’ve got, you know, a
paradox.
[35:26]
Google just gave me a shed load of money to do research as a gift, thank you very
much. I’ll make sure Google are happy with what we do, I ain’t going to take the
mickey, the fact that it’s a gift, it’s lovely, but... So that’s model A. Model B is, I can
apply for grants from the EPSRC, but they are very keen on these collaborations
which are very formulaic with these companies which are supposed to know more
about what I am doing than I am doing almost, you know. And there’s no other
money available, and I might have all the track record and all the rest of it required,
but I don’t tick that box, forget it. So, you know. And most of it on the EPSRC side
is this, so, again, I don’t want to sound like I’m whingeing, but, it’s a fact, there’s
hardly any funding available for somebody like me that I can apply for and would be
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successful. Because, the effect, you know, all this instrumentation, it’s the opposite of
what they want. They then pigeonhole people, they become more academic.
Anyway, that’s a deep subject, so let’s not worry about that.
[36:30]
A little closing point. You struck me the way you’ve sort of, presented yourself as
quite untypical in a lot of senses. I was just wondering if you wouldn’t mind
reflecting on what makes you different from your typical academic in the high tech
field today.
Well today, there are more like me, so, so, there are various things. So, it is more
commonplace, much more commonplace for people to be doing business in industry,
so it’s much... in academia, so it’s much more commonplace. But they tend to still be
very, and this good, it’s not a criticism, very publication-driven, academic metricsrelated individuals. That’s been their life. There are relatively few who for example
have spent considerable time in industry or in non-publishing situations, not
necessarily industry, just places where you don’t publish academic papers, and end up
in the university system. And I’m one of those who, as I say, I shouldn’t do myself
down, because my publication record’s probably the best in the department in some
ways, but that’s... because the impact and the citations were done in the way I’ve
described, not because I was driven to write the papers because I wanted a good
citation record, right?
[38:00]
So... [pause] It’s more commonplace to, to have people like me, but the way I got
there was different. And who knows what the prognosis is? I don’t know with this
new Government, and with the university, I don’t know, whether it’s going to be more
acceptable for people like me to exist or less, I don’t know.
[38:30]
Mm. One final... I promise this is my last question.
Yeah yeah, that’s OK.
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Sort of, you said there are lots of people like you now. Were there not so many at
first?
No. No. So, when I first started Orbis with Hermann in 19, probably ’77, ’78,
something like that, hardly anybody did this sort of thing who was on the university
staff. Now it’s quite common. Mostly they’re unsuccessful with it though, that’s the
pity. That’s, that’s my innovation, because I wished they would be making some
money out of it. Because it’s a money game, you know, it’s... Sometimes I say the
following, I say, ‘Well look, you’re trying to do this business. Let me draw a parallel
for you and see what you make of it. If somebody from industry came to academia,
did some work, wrote it up in a paper, the paper was submitted and was rejected,
would you expect them to be satisfied or dissatisfied? Well when you start a company
and you don’t make money, that’s like writing a paper and having it rejected and
being satisfied. That’s what it’s all about, so don’t just put it on your CV. I don’t
know who you’re trying to please there. You might as well not compromise and just
do your thing, or do it such that, there is a good chance of you getting a reasonable
result which is making you money.’ Now how much money is a different... but you
know. So, so many more people do it, but, the risk/reward is not appropriate at the
moment. So, they tend to have tears rather than... because they would have prejudiced
something on their academic side and not had the financial success. So, yeah, some
win but most lose.
[40:30]
Why do you think you’ve won, in this period? I know there have been those downs
we’ve talked about, but...
Good parents. You know, why do you live a long time? Good parents. Right time,
right place, all that sort of stuff. Right industry, right time, right place, right... In
other words, right context, right university, right industry, right commercial
framework, right contractual framework, right individuals around me, encouraging
me, all that sort of stuff. Incidents, not generality. All right. Are we done?

I think we’re done.
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[end of session]
[End of Track 5]
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[Track 6]
An interview with Andy Hopper, 17th of September 2010.

Andy, when we were talking last we spent quite a lot of time discussing Olivetti
Research Labs. I was wondering if you could tell me how that all ended.
Well it’s bad news with a silver lining. So, Olivetti sold the research lab to AT&T in
1999, and in fact some corporation was interested as well. And it was my decision to
sell it to AT&T. And this was the first time AT&T, or in effect what had been Bell
Labs... AT&T split into Lucent and AT&T. Lucent got the Bell Labs name and Bell
Labs; AT&T got AT&T name and AT&T Research rather than Bell Labs, but it’s still
that thing. So, it was the Bell Labs people under the AT&T Labs label who bought
the lab as a first external to USA venture. And they owned and funded the lab for
three years. But then in 2001, actually just around the days of the World Trade Centre
atrocity, they decided to shut the lab. And, this was done in a remote way in a sense
that the decision was taken in the US without really any consultation with me, and, it
was the week of the World Trade Centre thing, so flying had stopped, so I couldn’t
get to the head office and have a punch-up about it. So that was it, they decided to
shut the lab. That was September 2001, and, finally shut, because everybody had to
be made redundant, I made myself redundant, I made Maurice Wilkes redundant, I
made everybody redundant, and walked out the door, and that was April 2002.
[02:36]
And, it’s too bad in a way this all happened, because these were excellent people,
excellent teams. And actually I had two people, two companies, BT and Intel, who
wished to acquire the lab, but, AT&T did not wish to sell it, they wanted to shut it.
So, off we went, out through the door, and that was it. So that’s the bad news.
[03:06]
The good news is that, the teams in the lab were very strong, and the projects we
worked on, there are sort of, six, seven, eight major projects we worked on, were very
strong. And essentially, rather than looking for jobs elsewhere, these projects, the
teams of these projects started their own companies. So, a number of companies were
funded and started; I was, and am, involved in three myself still, but there were others.
And so, rather than disappearing completely, what happened was, all the projects went
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downstream so to speak from a commercialisation point of view, down later. I was
able to negotiate pretty good redundancy terms; it started off with the world’s worst
ever, but actually ended up with being quite good. Specifically we were able to take
all our computing equipment as redundancy additional to, you know, materials,
additional to money. And, the money side was such that people could work for
several months without pay and still pay their mortgage. So, it was sufficiently good
to give you a shot at starting a company, and so this happened. And in my case the
three companies that I became a partner in if you like were a company called Level 5
Networks, which now is called Solarflare, solar as in sun. That’s a Gigabit Ethernet
chip company, 10 Gigabit Ethernet chip company, which is still going, I’m afraid I,
I’m just a consultant or something now, because my founder shareholding has been
wiped out, but then the company has had a huge investment. I’ve lost track of how
much, but it’s something like $180 million. So that wasn’t a bad set of ideas out of
that project.
[05:21]
Another company is called Real VNC. Real VNC continues today and is flourishing
and is doing very very well. It employs about fifty, sixty people. It’s a software
technology company, I’m Chairman, and, well it’s a long story but it’s been profitable
every quarter since it started, so it’s, it’s doing very well.
[05:51]
And then the last company, the third company that I am involved in, was involved in
then and am involved in now, again as Chairman, that’s a company called Ubisense,
and that company is essentially the Active Badge brought up-to-date and sold, but
very up-to-date in different technologies, all kind of, but you know, the concept is the
same. That’s a, a successful company, 150 people, profitable, big customers, we’re
hoping it’ll go public next year. So, you know, not so bad. And particularly that last
one is a delightful thing, because it’s really getting traction, it’s got big customers like
Airbus and BMW and, the world’s largest tool company and tracking all sorts of
things in all sorts of places using our technology. But it’s just twenty years since I
wrote the first paper on this, so... [laughs] So it just shows you how things can move
very slowly. So, it’s twenty years since the first paper came out on Active Badges in
1990, ’91, something like that, and here is this company finally getting real traction in
the marketplace, and also just, in a similar sort of vein, but that was all part of kind of
the original, actually another paper at that time, about location. I notice Facebook
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have just put in a feature that you can see which of your friends are in a particular
location, or have been in a particular physical location. Well that’s very much part of
the original thinking behind some of these location systems. So I’m pleased to see
that some of this very early location work, which, well we never thought it was so
whacky and would take so long, but actually it was pretty whacky and did take a long
time, is really hitting the very big time. And so now here I’ll do something I don’t
normally do, I’ll do some crystal ball gazing, but if you go crystal ball gazing, in
another, say, ten years’ time, it may well be that a large proportion of people declare
to the Internet in a public, or mostly public sort of way, where they are, and possibly
even for all things like cars, it will be part of the way we live, that where things are, is
just available. And this is for two reasons, or at least two reasons. Reason one,
because we will like it and get addicted to it, and won’t be able to live without it, and
secondly, it enables you to be much greener. And so, it’s one of the tools to help with
sustainability, common footprint, energy optimisation and stuff like that. And while
today the mindset worries about those issues, but it’s still a little bit confused about
what might be done. Computing technologies might well help, and the location of
things is one of those primary data points which, if it were available in appropriate
ways but pretty widely, would possibly, I would say will but, you know, who knows,
make a huge difference. So that’s my little prediction. And that will make it thirty
years, OK?
[09:34]
Do you think that’s a feature of working in the high tech world, deal with technologies
that are expected to go quite quickly...
Yes.

...but do they sometimes take that long?
Yes, absolutely. And so, one of the things I do, have done but I do to this day, as
much as I possibly can, is, never put a technology in the waste bin. And actually in
large companies, it’s very easily done. Waste bin means not being used, not being
continued. And the reason I do it is because you never know when that actually might
become relevant. It kind of doesn’t necessarily go away. The implementation might
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get a bit sort of stale but the technology and the thought behind it might not go away.
And in large companies, normally a business unit will say, ‘No we’re not interested in
it,’ and that’s it, you go on to work on something else and that stuff is, binned. And
then the patents or any IPR is held just in case, but the just in case hardly ever
happens in the large company, because, they don’t pay attention. Whereas if they just
released that in some way, then, it almost reminds me, this is flippant but you know,
it’s almost as bad as a, accident lawyers who chase you on a fifty-fifty deal if, if they
can put in a claim for you. Well it’s a little bit like that. If I had a deal saying, ‘OK
you put this technology in the bin, but, if you give me half the cut and give it to me,
I’ll commercialise, I’ll keep the other half,’ I bet you an awful lot of stuff could be
done, but that’s slightly the analogy, it’s not necessarily very good. But you see what
I mean.
[11:20]
So yes, it does take quite some time. And, what I do in effect is, I postulate what the
world will be like, and normally underestimate the ultimate impact, but overestimate
the short-term impact. Just like everybody else, I’m not unusual in that. So I think it
all happened quickly, and it doesn’t, and then it does happen, and it happens even
bigger than my wildest dreams, but a bit longer, later on. But nevertheless, I postulate
a change of that kind, and then construct things, engineering prototypes, technologies,
and then in due course companies, to home in on that prediction, and yes, I always
think it’ll happen sooner, so I always tend to need, like everybody, tend to need more
money, because it takes longer, but still, yeah, there it is.
[12:27]
And so the Active Badge, I remember the Active Badge in, you know, when it was
first deployed throughout the building, and we deployed it both in the Olivetti lab and
throughout the Computer Lab where we are now, as it was then, throughout the whole
thing, and, it became a very interesting, talked about system, and, many outside our
bailiwick, outside our rather tame domain, thought that, you know, the end of the
world had come and we were doing the worst thing there ever was, for privacy and all
those sort of reasons. So, so it was adventurous stuff.

How do you feel about. you know, the way that the technology is used now? You
know, it’s something which is becoming increasingly common. It’s like Google
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Latitude for instance, it’s possible for me to figure out which pub my friends are in,
it’s...
Well I love it all, so that’s, that’s, because I’m Professor of Computer Technologies
for crying out loud, if I don’t love it, who does? But, I don’t know, the world really is
changing in the proliferation of computing technologies, the Internet, the proportion
of our lives that depend even on computer technologies. So that may be a difference.
But if I were to put that as a unknown, the effect of that is an unknown, just go into
traditional mode, say, nothing’s changed, because whether it’s the threat of the chip as
was seen by the public and the BBC’s reaction to that, including the BBC Micro and
various programs on television, so in the late Seventies it was the chip was going to
take over everything, we’re going to, blah blah blah, and it’s become indispensable, so
this location business and the suggestion that it’s all public, sounds a bit crazy, but
actually I wonder if, if... And even... It’s the same way with kids, you’ve got to, it’s a
fast-moving subject in terms of human adoption of, of this sort of stuff. We seem to,
as a society, all societies that get their hands on it seem to love it, so it’s the kids. So
if you ask the kids, they don’t have any problem with Facebook and all this sort of
stuff, and you can tell them, ‘Oh, you never know, oooh...’ and they say, ‘Yeah yeah.’
[15:15]
Now Maurice Wilkes, he said, ‘Well when we were constructing EDSAC, it was
exactly the same: you couldn’t tell the older people what, what it was all about, they
didn’t understand. They thought it was all really weird.’ Well we just carried on. So,
you know, I think, as I say, with the caveat that it’s much more widespread now, so,
so there may be some effect of that that is different, and perhaps not so good, and we
descend into some morass of wild fraud and mischief, but I don’t think so. I think we
just love it in our society and so on, moves on.
[16:00]
Interested in that you chose those three companies. You mentioned there were several
spin-offs from what was once Olivetti labs, [inaud] Level 5 which is the networking,
RealVNC, which was software tech, and Unisense. Why those three particular...?
Well those are the ones I’m involved in, so, that’s because I’m a shareholder and a
director or a chairman or whatever. The others, good luck to them, but, I’m not
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involved in in the sense of being a shareholder or a chairman. I still... Display Link is
another company which, it’s another team. And there was a company called NDO
which is another one. And there’s another company called Cotaris which is another
one. And we all get on, there’s no problem, it’s just, you know, I choose those three
because, I’ve got a, I’ve got a stake in them.

Why did you choose to have a stake in those three?
Just the way it turned out. The other teams didn’t invite me. Remember, I, they were
often having to make a living at some stage. I had a university job when the lab shut,
so, and some of them went a little more independent, and some of them went a little
less independent. I, I... It’s just the way it goes. The more independent ones haven’t
done as well as the ones that have had me help them out, but, there it is. [laughs]
[17:29]
And how did you feel at the end of Olivetti labs when...?
Oh it was terrible. Because, it was a special thing, it had been built up by me, and, it
was unusual. It wasn’t standard, so, it was a directly managed by me situation. It
wasn’t an industrial lab where I’m just, you know, lucky; it was an independent
company, I was the CEO, it was a research company, I got the money, could do the
research. I could so to speak hire and fire, I did everybody’s pay reviews, I did
everything management-wise, and how it worked and what the remuneration, what the
incentives were, and what the projects were and how they were done, myself, right, so
it was me. So it was, fabulous. I’m not perfect or great, but, that flexibility meant
that on balance the hits were much better, there were many more hits than, than
misses with the technologies and the projects. So when that all went away, it was too
bad. And while the companies continued and they’re good, the goose that was laying
the eggs disappeared. Bastards shot it. So... And it’s not been re-done. And, this,
it’s just starting to come back. People just do not understand, and the reason they do
not understand it, because it’s unusual for such a thing to happen, so they have no
model for it. Don’t understand that there is an in-between organisation between
industry and academia, and this was an example of it, which can be very researchey,
very effective, and, non-competitive with either the industrial sponsors or the
© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 171
C1379/10 Track 6

academic sector. And that’s what’s missing in this country. People are beating up on
the university system, saying, ‘Oh we want more money, more output, more IPR,
more this, that and the other, and this is laudable but it’s making things worse rather
than better. Because our main product is, well-rounded, extremely talented people,
and the best technology transfer is when somebody employs such a person. Now in
order to have such a person, you’ve got to have good people teaching them who are
attracted to academia for academic reasons, not to be businessmen. You want those
people to work on world-class projects driven by them in their own terms, because
then they get the bee in their bonnet and produce the very best because they’re
addicted to it. Produce those people, and they get employed and they are very
effective. That’s what I’ve done. People... But I have supervised, the fifty or so PhD
students I’ve supervised, they’ve been free agents and we got on with it, they didn’t
work to some, kowtow to some company or something. We were in the whacky
business, in the upset-the-applecart, let’s try something different. And then when they
get, you know, like, and we do that to a certain point, they get their PhDs and we get
out there and we try and make some money, with that or something else, it doesn’t
necessarily have to be the same thing.
[20:39]
And so, there just signs that... And there’s such a gap between the industrial view and
the academic view, and I would say for good reason, rather than, this is a bad thing
and everybody’s saying, ‘Oh, you know, it would be better to bridge the gap.’ Yeah,
in a sense, that’s right, but by people, not by diktat. So even as simple a thing as,
academia is sponsored, and then somebody publishes a paper and the industrial can’t
understand why this is done. That’s because they don’t understand the research
assessment exercise, or promotion, or your esteem is driven by that for an academic
person. Don’t kid yourself, that’s what, that’s what it’s all about. So, ORL, and
AT&T as became, was one of those intermediate organisations; publication wasn’t a
headline item, it was whacky output. If you wanted to publish, you put your academic
hat on, and you can publish it as much as you like, but that’s the team you’re playing
in there. And the country should have, and this, there are just some signs of this
happening, some of these intermediate organisations, and they’re not the large, oldstyle government labs, that’s yet a different thing, but, you know, units of, say, fifty,
100 people working on a particular set of things, industry engaged but not in the sense
of being told what to do, in fact, you know, we’re trying to frighten the industries but
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that’s also engagement. So it’s a subversive model. OK, you’re going to sponsor me,
OK; what I’m going to do is try and take you out of business. And if I can try and
figure it out, somebody else will, so you can’t be in denial that this can’t be done, and
it’s better for you if I try and do it, because then you can have it. But if you don’t use
it, you’ll lose it, and I’ll go and do something with it. So, you see what I mean? It’s,
it’s a relationship. And now it’s perfectly right and proper that companies should
have obviously research departments and do the more obviously product-oriented
thing for the company, but there is this middle ground.
[22:41]
It’s interesting, would you say there’s something conservative then about industrial
research that happens in com...
Very much so, yeah. That’s inevitable, and it, it works quite well, and, that’s fine.
You can get a big salary in a big company, you’ve got a lot of power, meaning the
company has a lot of power in the marketplace, you can use that power, all good stuff.
Apple is a fantastic example of that, they’ve got us all under a thumbnail, right, their
thumb. But... And so they’re conservative and so on, but... Sorry, Apple is, is
conservative in a way, they are brilliant in some ways, they’re conservative in others.
But anyway, the point is, there’s a complementary in between the situation which is
missing. So that was the old ORL, that’s the goose, the goose has gone away. I’m
sorry I, I sound a little bit negative or at least... but, it was a very special thing, and, to
this day we have reunions, right, so people turn up, drinks together once a year and...
It’s a little bit like Marilyn Monroe, because she died young, she’s always beautiful.
Well the same sort of thing.
[23:55]
You mentioned a couple of interesting points I’d quickly like to pick up on. One of
them was pointing out that difference in mindset between industry not understanding
how the academic game works as regards publication. How do you think academia
doesn’t understand industry or the...?
Well, the other thing that, just to add, the industrial people, they don’t realise what a
tough old trade academia is, and how competitive it is, and how even getting money
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for research is super-competitive. So it’s not... They think it’s ivory tower and a
cushy number and it’s not. The other way round, people forget that ultimately,
trading, and therefore to some extent horse-trading, is life, and you’ve got to sell
something in order to exist, and sometimes sell it with a bit of blarney. And it’s hard
work selling. And that frequently you don’t get the reward that you think is due to
you. And so... And, you know, you have sleepless nights about whether you can pay
your mortgage or pay your employees or whatever on a regular basis, if you’re in a
smaller company, and in a larger company, industry has changed, so while that is
more cushy, again there is some vulnerability there. So I think that’s the bit that’s,
they understand the words but don’t have the feel for it that, having been in a situation
which doesn’t give you a salary cheque every month. Yeah?
[25:40]
Mm. The other point I wanted to pick up on in relation to this was, people, sort of,
PhD students, and you’ve mentioned, you said fifty-odd PhD students...
Something like that, yeah.

Yeah, well plenty.
Well... Again I, I... It’s just the way it has been.

How do you actually supervise a PhD student?
Well, it depends. That depends on the stage of career. So, at an early stage of one’s
career, one loves them to death, micro-manages, love, everything. Halfway through
you’re a little more, steady in a way, or a little more measured. And, late on you, you,
well, for me anyway, you move more into the story-telling and not the detail. So you
start off at the early stage of your career with a lot of detail and not much story, and
you end up with lots of story and no detail, or little detail. And when I say story, I
mean the intellectual impact and context and worth of what’s being done, rather than
the detail of what’s being done. You can assess that very well and place it. Whereas
at an early stage of one’s career, you can’t do that very easily, but you can do the
detail because you’re not far off the detail yourself, so you can poke around in there
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and so on. And that’s exactly what... So today, ah, they do stories. I’m not interested
in stories. And I can help shape those stories, you know, it’s on a regular basis, it’s
not, you know, and you have a student, and then they come back three years later.
And the detail, I’m fortunate in having colleagues who were postdocs and they’ve
now become lecturers themselves in their own right who, and they’re all fresh
lecturers, therefore they’re at the detail stage who can help out with the detail.
[27:39]
Well the other thing I’ve done, and again this has become more difficult, because the
world has changed, is, always use my industrial context to help fuel my PhD students,
always done that, but not fuel it again in a narrow sense, fuel it in a broad sense, that,
we might employ them eventually, that, part of the fun or the context in which one
works on the industrial side, but they’re not slaves and we don’t need to be too
worried about the detail, the arrangement with them. But you know, ORL sponsored
something like, sponsored or partially sponsored, something like 120 PhD students
over the years, so it was a huge machine. And the way it sponsored them is money
but also access to what was happening on the industrial side just in terms of thinking
and mentoring and supervision, but not supervision in academic, get your PhD sense;
advice sense, you know, this, good quality people that have done their PhD a few
years earlier or a decade earlier, you know, having them on tap. And part of their job
was to be nice to PhD students, that actually, like, everybody knows it was part of the
spec, it wasn’t kind of outside hours, it was inside hours, hours of the company. So,
I’ve done that. And, well it’s worked out quite good, yeah. So I, I, I’m pleased to say
I’m, these days I think, although it’s reduced now, I don’t do so many PhD students,
as far as I know, I’m not absolutely sure, but I’ve currently got more PhD students
under my belt than anybody else in the department.

Howe many is that?
About fifty, as I say.

How many do you have on the go at the moment?
Oh now on the go, I’ve got... Sorry. Oh, three or, something like that, two or three.
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[29:38]
Mm. Seems a good point to actually make that little jump over from the ORL side to
the, the more academic side of your career, and, how has that progressed on the same
sort of time period as the ORL stuff?
Well, it’s... Yeah. Apparently it’s progressed extremely well, and, the manifestations
of it are, pretty good. So, [laughs] and so I guess it’s progressed very well. But, you
know, I’m not your typical academic, and therefore it’s hard to talk in those terms,
because, you really can’t double up, you can’t be a conventional academic and seen
by academics as just another academic, and also do all this industrial stuff, and be
seen by the industrialists as just another industrialist. You’ve got to be a little bit of a,
a cross-breed and therefore be atypical, not your standard academic, not your standard
industrialist, and by and large this works well, but you can actually lose on both sides
as well. So, what you lose is, the peer recognition by the academics as being a truly
recognised academic, and on the industrial side, you make less money because you’re
not in a position to kick ass in the same way if you were there full time.

Are those things you think you’ve lost?
Yeah. Sure. But that’s OK, I mean I, the middle bit is very very good, so it’s not...
But it’s not without its balance, you know, these things don’t... You can’t have, you
can’t have your cake and eat it You can’t be an academic and an industrial, and
everything else, and everything else, and then win on every front, however type A
male you are, right? Forget it. You can do much of that, but you will end it at the, at
the edge. So for example, the h-index in academia, in other words the power ratio for
your output in papers, was the citation count and, multiplied by volume. Some kind
of power thing. Well mine is not bad but it’s not at the top end of the scale, and that’s
because I don’t have enough volume. I have the high citation things but I don’t have
the volume. Well, so that’s, and academics consider that measure very important, or
some academics do anyway, many academics do. So that’s an example where, if you
look at a league table of computing people worldwide and what their, this magic
thing, the h-index, is, I’m not at the top of that. On the industrial side, it’s like with
any organisation, if you are part-time, and mostly an academic is part-time, a person
who has another job is part-time, you are not there to be indispensable, and so when it
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comes to shareholding negotiation or something like that, you are more dispensable
than others, and so on balance you tend to lose.
[32:45]
The other thing that you lose on... I mean again, as I say, on balance it’s a huge
positive, but I’m just giving you some of the things. Most of the tax rules in the
Government schemes don’t accommodate this sort of person, they assume it is their
full-time role. So if you have a tax break, that the Government provides in its
wisdom, it normally doesn’t apply to this sort of situation. My... For the person who
is an academic, because for example, they may not be a full-time employee of the
company, and some of the entrepreneurs’ relief on Capital Gains Tax relates to
employees only, and if you’re not an employee you just pay Capital Gains Tax on a
normal basis just like you were speculating on the stock market even though you are
actually dealing with your own started-up company. So the incentives are, to some
extent, disadvantageous and aren’t written to this sort of model, because it’s not, you
know, not too many people end up in this sort of situation, so maybe it’s inevitable,
but, but there is a price you see. So you pay more tax and you are in a worse position
to negotiate your deal.
[34:05]
You point out the sort of, you know, the bad points about being in the middle there,
and I wonder why you continue to do it. You know, it’s...
Well you’ve got to do something, you know, so, there are other things which are
advantageous, so, at the other end you can still do pretty well on both sides, make
some money. I’m a Fellow of the Royal Society, I’m a Fellow of the Royal Academy
of Engineering, so you can do all right on the, on that front if that’s a measure of
something. So... No no, there are very positive things about it as well, but, you’ve
got to be realistic about it, like with anything else; it’s not that every single thing is,
turns out to be a winner in this sort of, in-between situation. And funnily enough, it’s
getting worse rather than getting better, you know, despite all the rhetoric of all the
governments and so on, it’s getting worse. Because, the metrics that are put in tend to
reduce flexibility, and push you into the stereotype. Because it is difficult to measure
the more subtle things. So for example it is easier to measure publication output than
impact of the publication output. And so you can count publications as citations, but
© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 177
C1379/10 Track 6

did they have any impact or, or whatever? Yes, citations might be impact, but any
impact beyond that. So that doesn’t. But you could have... A publication in my book
is an open-source piece of code, and if it’s used very widely then that has huge
impact. But that’s not in any of the measures essentially that, because it’s very hard
to quantify. And, and I don’t mean a code which is just, well, even an Apple and an
iPhone, I don’t know, maybe some of those should count as impact, if you produce
something a lot of people use. What’s wrong with that? Anyway, so that’s an
example. So I gave a tax example on the one hand, and another kind of example on
the other hand. And these are getting more and more, right. So, the flexibility is
reducing, despite all the rhetoric, despite all the encouragement to go into the, to be a
gladiator.
[36:25]
Mm. Why do you like being in the middle?
Well I’ve ended up here.

I assume you do.
You know, if I was restarting now, I’d probably do something different, but,
remember the historical context here. For me personally, I came into computing more
or less at the time microprocessors came along, so was, you know, the first
microprocessor, 1971; ’72, I started as an undergraduate, ’71, ’72. So it was very
much a time where the only place you could get your hand on a computer was in a
university, any kind of computer. And then over that period of time of my
undergraduate, ’71 to ’74, you could get yourself on a computer, not a mainframe in a
magic office in a university could you get your hands on it, you could buy a
microprocessor and use it, and build something with it yourself, which is what I did.
And so, those were heady days, you, you know, you could do in a university, and
initially only in a university, stuff to do with computing. And so, it was a natural
thing. Today, there’s a huge industry, you can do it all over the place. If I was
restarting right now, I’m not sure I would go into computing. There are other areas
which are at that fresher stage, but over a twenty- or thirty-year timescale they may
well flourish. And, and they tend to be at the interface of biology, well, also
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medicine, but biology and electronics perhaps or computing, that sort of thing. It’s a
much fresher, less well understood, potentially big impact area. So it would be using
computers but, but you know, it’s a fresher thing. And many of those things can only
be done in universities right now.
[38:23]
So, so that’s why, you know, and I am where I am, I’m fifty-seven years old, you
know, so... I have actually, in the last five or six years, turned my research attention
in the university mainly to sustainability in computing and what those two words
might mean, adjacent to each other. So that’s quite a big change. Prior to that was
location; prior to that was multimedia; and prior to that was networking. So, you
know, I’ve done four shifts, well four builds, the last one, the most recent one, is into,
you know, in fact a non-traditional area. So that’s my, oh it’s turning out pretty well
actually, but, that’s my attempt at keeping it fresh and being able to do something in a
university that I couldn’t do in a company.
[39:20]
When does the sustainability in computing interest actually develop? When in
comparison to sort of, the end of ORL?
Well it’s, it’s relatively specific, because, I got my first chair in 1977, in the
Department of Engineering here in Cambridge. So I left the Computer Lab, goodbye,
went to Engineering, which is a different department, took my group and everything.
And there in Engineering, I bumped into some people who worked on sustainability in
the civil engineering sense, in the recycling if you like, sense, in the less input for the
same output in the physical world sort of sense. And, that was all interesting stuff,
and pastures new and different kind of people, so that was interesting. And, I thought,
oh, that’s interesting. So I developed a line of thought about the cross-over between
sustainability and computing. As a result of that, they, those people were not thinking
about computing at all, because they’re not computing people, yet they influenced me
to think about what it would might mean for computing. So this whole issue of, it’s
very popular now but, carbon footprints, how you might measure them using
computer tools, greener transport, greener whatever, and using computer tools with all
that, that’s come along since then, it’s become much more mainstream. But that’s
how it came about. So when I came back to the Computer Lab in 2004, and I became
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Head of Department here and my chair moved over from Engineering to here, because
I didn’t get another chair, it was moved, they, I guess, so to speak, they picked it up
and dropped it here, at least the money to pay for the chair or something. So I said,
oh, that’ll be a good line to follow here, and that’s what I did.
[41:43]
How did you end up getting a chair in the Engineering Department rather than
Computing?
Well, it’s the usual sort of thing. Chance, politics, and it’s the way it turned out. So, I
was just on the back end of the old promotion system in Cambridge, that being that
the head of department nominated somebody from their department and a committee
considered it, and you might or might have got it. And so, it was something you did
not apply for, you were nominated for by your head of department. And, actually my
last year in the Computer Lab, I had been nominated, but prior to that I hadn’t been
nominated, because, I guess the previous person... because, Roger Needham, the Head
of Department, as far as I can tell did it one person at a time. And you know, this was
1977, and, you know, I had been a Reader for many years, and...

’77?
Sorry, in ’97. Had been Reader for, several years. I had been a Fellow of the Royal
Academy of Engineering for a little bit. I was running fifty postdocs, I was running
Industrial Lab, I started several companies, I felt, you know, it’s appropriate to see if I
can get a chair. And one came up in Engineering, and, they were good enough to
elect me. So that’s how that happened.

Did jumping over to Engineering actually change the work you were doing at all,
apart from this new interest in the environment?
Well yeah, because, to appoint... The chair was... Because, while the chair moved
back from Engineering to here, the name of it did, it changed. The name of the chair
changed. So in Engineering I was Professor of Communications. [singing] too tootoo-too too-too-too too-too-too, boo-boo-boo. Yeah, Morse code and all that. Which
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I know something about, but it’s, you know, it’s a rather more specialist area, and I’m
a little more general, of a generalist. So I started doing that, and it was fine, you
know. But I’m not just a too too-too-too-too too-too-too-too too-too-too. Transcribe
that. too-too-too [laughs] A da-de-da-de-da-da-da, person. And then I was head of
the Teaching, Relevant Teaching Committee there, looking after all its
communications teaching. And I am more of a communication systems, without the
s, and systems person. Anyway, so when I came back here, it was again different
because I was Head of Department, but yes, it, it did change it. And there was
relatively little computing in the Engineering Department, so, that was rather
different. There were these other major areas which were interesting but, rightly so,
most of the computing was being done in the Computer Lab. But that was all fine.
[44:39]
I had a good time there, made... I’m glad it all happened like that, because it’s nice
having been in another department. It was a bit weird leaving the Computer Lab
having, you know, twenty-three years after my first arrival, but, that’s the way it is.
But then, also coming back was OK, and, it was done in a very agreeable way. You
shouldn’t underestimate the level of money I’ve got in the, grants and all that, and,
you know, that’s an asset a department likes to have. So the engineers being good
enough to release me and my money back to the Computer Lab, and the two lecturers
that came with me, and, and and and. You know, that could have caused headaches,
but it didn’t. And so, you know, I take my hat off to Keith Glover who was the Head
of Engineering and Steve Young who was the Head of Division at that time, that they
didn’t pulp me into the ground. On the contrary, they were supportive and, you know,
I am very grateful for that.
[46:10]
What sort of extra duties did you have as Head of... So you were Head of Department
here from 2004, that’s...
Yes. So that’s six years. I’m just starting my seventh year. You get the five-year
stint. You can always resign, I mean it’s not, it’s a sentence that you can’t get out of.
But, you sign up for five years normally and then, it... you can carry on for another
five years. It’s the staff essentially who ask, it’s, it’s a sort of bottom-up system rather
than top-down, although, I guess if the wrong answer comes from bottom-up, you get
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some other answer top-down, but... So they asked me to do another five years, and
I’ve just completed two of those five. No, sorry, one of those five years. How many?
I’m getting, losing the plot. Yes, I’ve just finished my sixth year, so I’m starting my
seventh year. And, and there it is. The Cambridge, well, the Cambridge, the
Computer Lab head of department model is necessarily changing because the
department is growing and growing and growing. So, we look back to the Maurice
Wilkes days with great affection and rightly so, but the Computer Lab was the same
size as my group when Maurice was running it, at first, and then not much bigger
when he finished. So, you know, I was lecturer number seven or something, maybe
eight, I can’t remember, you know, that’s faculty, you know. Well there are, three,
four, four or five in my group, right. So, what Maurice, and, that we look back with
such affection, was able to do, was in a quite different context. And then even Roger
Needham, when he took over in 1980, well, you know, there were maybe a dozen
people, in comparison a small place. Now we have forty faculty. So it’s rather
different. And the point of the story is that, it still runs as a fiefdom, but it’s quite
hard running a fiefdom at larger size. Because, the fief mustn’t be a thief. And, and I
am not and my predecessors weren’t. But it’s hard for people to always assume that,
if they’re not seeing you all the time, because you can’t see them all all the time, you
can’t have an informal conversation with everybody at that scale.
[48:41]
Now we’re just at the transition, with this sort of size for our culture with our
backgrounds and so on, from a lab to a department I would say, from a fiefdom to a
thiefdom. [laughs] Well, I don’t mean a thiefdom. But you see what I mean? The
manifestation of this is, one has to have more process, one has to have more ways of
getting an aggregate view, there’s more of a communication problem and barrier and
all that sort of stuff, inevitably.

You think the good and the bad is about growing to that sort of size?
The good, sorry?

What do you think the good and the bad aspects of growing to that sort of size are?
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Well, you’ve got, things have to change, so you can’t stay the same, because then
everybody falls asleep. So growing is good, and shrinking is, not so good, but, I think
it’s necessary for organisations, so you know, I’m on that sort of general, change is
good at a reasonable pace, not too fast.
[49:45]
Now... And we had the capacity and the ability to produce more output out of the
department, and so the growing hasn’t been at a price. Indeed the opposite, you
know, with the research assessment exercise. Of course the Computer Lab and other
departments in Cambridge and everywhere else in the country were assessed, and I’m
very pleased to report that, not only did the Computer Lab come top of the Computer
Science Research Assessment Exercise rankings by some distance, but with
engineering we came top of all Cambridge University departments in all subjects. So,
now, RAE is only the RAE, it’s a particular metric, it distorts, it’s not perfect and so
on and so forth, so, you know, I’m not saying that other departments in this university
aren’t good, but nevertheless, the measure does control money into the university, so,
it is important from that point of view. And so our growth has been the opposite, the
growth has helped I think get us into this position, and if we are still small, it’s
possible we could have done very well, but you know, I would say it would be less
likely. Now we’re still not as big as many departments, and I wouldn’t wish us to be
big, so Manchester is about sixty or seventy, Edinburgh is about 110, so we are on the
small side compared to them, but big enough to manage on our current model and I
think that’s good enough. So I don’t have aspirations to grow too much more, but
indeed what with the financial crunch upon us and the spending review on the way
just now and the outcome to be announced in about a month’s time, we might have to
be shrinking rather than growing, so, you know...

How large are you now?
As I say, forty PIs, forty faculty, thereabouts, or, people who can write grants;
something like 150 PhD students in the three years, three or four years that they take;
about thirty-five Master’s students; and then something like seventy undergraduates in
each of the years.
[52:13]
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You mentioned the RAE a little while ago. I was just wondering how much, how much
does having to please the Research Assessment Exercise actually affect the way that
you run a department?
Well it’s, it’s like the duck on the pond. Looks as if it’s serenely swimming around,
but the legs are flailing a little bit. It’s not too bad. The reason I made that analogy is
because actually, the analogy is towards my colleagues. I say, just do the right thing,
do not be distracted one little bit by the RAE. So for example, when we appoint
somebody, if they don’t as yet have a stellar publication output, which is an important
measure for the RAE, but we feel that they’re going to make substantive output, we
still take it. If, one stage on, if we felt that the RAE was weak, you know, we’d have
to distort that, but we don’t as yet. And so the flailing of the legs is a little in the
background perhaps away from, so it’s in the construction of the words of the story
that goes with the submission, that sort of stuff. Or the influence on the content of the
Research Assessment Exercise, that is, what is measured, what is not measured, to try
and have that work appropriately, with, with us. So that’s the flailing of the legs.
[54:00]
Can we talk for a little while about your, your current work, your sustainability in
computing, and where does it... You’ve talked a little bit about where it starts, but
how does it actually take, you know, some tangible form from that initial idea?
Well, so, there are four themes that we are pursuing, one is called optimal digital
infrastructure, so this is energy efficient infrastructure. But the specific nuance, twist
if you like, that we have is that, we observe that computing can be taken to where the
energy is being produced, rather than having to take the energy to, so to speak, where
the house has to be heated. So you can move the computing around, or some of the
computing around. So the research question that we are asking is, what proportion of
the world’s computing can be done using energy that can’t be used for any other
purpose at that moment? OK? So, use surpluses in energy, or, use energy which
can’t be used to do anything, because it’s being generated in such a remote place, all
you can do is put a fibre there, but you can’t run a copper line back. Now if it turns
out that, say, five or ten per cent of the world’s computing can be done using energy
that’s not suitable for any other purpose, that would be an interesting, green if you
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like, perspective on an optimal digital infrastructure. So that’s one aspect. So, you
know, we’re modelling and a PhD student, we’ve got prototypes and this, that and the
other.
[55:48]
Number two is, the idea of sensing and optimising the physical world using digital
techniques, so sense where everything is. Get everything to tell you, you know, all
cars to tell you where, where they are, and optimise traffic, or pricing of roads or
whatever. And again, the twist on that is to have enough infrastructure in
computes[ph] that for each one of us we can have, probably on our mobile phone, a
personal energy metre, which tells us how much energy we are using, and is both
energy that is directly attributable to us, and our share of energy in shared situations
such as office buildings or whatever. So, both the ways measure that, and the ways to
allocate those shares, is an interesting set of things.
[56:53]
The third one is, dependable computing, which is that, so this is the pacemaker model
for computing, computing is indispensable now, it has to produce results for many
classes of problem, from the stuff of controlling traffic and air, air traffic, right
through to producing results from models, simulations, say, of global warming or
avian flu, or, or swine flu or whatever it is, and, and huge policy decisions are being
made and we have to have good results. So this has to be correct. And also it has to
be auditable, in other words you have to keep all the data and keep a description of all
the algorithms that you run on the data so you can reconstruct what ended up as a
decision or as a framework for a decision. So that’s another, it’s not exactly... It’s,
it’s just, it’s part of sustainability of, but in the broadest sense, in a broader sense than
the civil engineer would, would have said.
[58:00]
And then finally, is, physical to digital. So the idea is that for most of the people who
aren’t as yet on the Internet, when they become members of the Internet, use their
mobiles, they should be able to trade and exchange goods and services, and do that in
a way which uses more digital techniques and less physical techniques. So, yeah, the
footprint of wealth creation for society is reduced, compared to before. So those are
the four themes. And so yeah, so we’ve got, you know, we’ve got a prototype
personal energy metre, we’ve got a chase the energy prototype; we work with some
friends in Africa about, on this business of, you know, what’s the mobile platform that
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they would actually find interesting and useful. And we haven’t done that much on
the dependability but, various reasons mainly to do with money. But, that’s OK.
[59:13]
Why those four?
Well that’s, you know, we thought about it for a couple of years and we decided,
those are the four. And, you know, put a structure on it so we can think about it, and
as we communicate that to others, they seem to think it’s a good idea, so, so we, we
carry on doing that. So it’s, it’s, it’s a leadership role, right. Because we say so, is the
answer to your question. [laughs]

Do you think these are distinct package things, or things that are interdependent?
No, they’re interdependent, and you know, you could have an architecture and a
whole vision of the whole thing. But, but that’s really going a little too far in terms of
crystal ball gazing. But, they all still end up as sort of, engineering implementations
which involve some serious computer engineering, computer science, and, we do that
sort of stuff, rather than more diffuse studies of what might be. We then build this
stuff [inaud]. But... It’s interesting. So that’s, that’s what, that’s what my university
thinking has been for some time, and you know, the world is coming around to us. So
again, this will be twenty-year, probably, stint and I’ll be retired by the time some of
this comes to pass, but, there it is.
[01:00:45]
Are there any particular challenges you’re finding in pushing this new model of...?
Yeah. The challenges are, not so much technological, in the sense that those we’ve
always had are a pain, but actually it’s because they’re difficult that we can get our
teeth in to them and solve them. So in a sense, they’re difficult but, we can deal with
them. The difficulty is twofold. The difficulty is back to this business we talked
about earlier of overestimating in the short term and underestimating in the long term.
And hence my comments earlier about, postulating that where everything is might
become known. I mean this is what I was talking about.
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[01:01:40]
The problem is, trying to convince... So, so I’m deliberately going, not... Sorry. Start
again. So I’m deliberately trying not to underestimate the long term, so I’m trying to
deal with this, overestimating the short term, underestimating the long term. So I’m
saying, let me not underestimate in the long term; in fact let me go really whacky in
the long term, let’s make it the most whacky thing I can think of, and let’s see if that
gets me anywhere close. So this is one of those things. If we knew where everything
was, that’s about the most whacky thing I can think of. It was published on the
Internet and we could just click. I can’t think of anything more whacky, right? So,
conveying that as a possibility is a problem to others, because they just think you’ve
got, you’ve lost your marbles. And the difficulty is, I think that’s a good sign and
they think I’ve lost my marbles, right? [laughs] Now even if the truth is somewhere
in between, that’s still on the marbles lost side. So that’s one difficulty.
[01:02:42]
The other difficulty is, of computing, is a mature area lab. And so, it is difficult to get
people in the profession to feel satisfied or to think it’s appropriate or worthy, or
quality or whatever, not to just work on the lower level detail of some component of
the system, which is what traditionally everybody has done, and say, ‘That’s not
enough.’ And while you might get some improvement of what you are doing, faster
CPU, better algorithm for searching, whatever it is, that’s not enough. That’s good
stuff, lovely lovely, but that’s not enough. We’re middle-aged now, and so you’ve
got to set it in a different impact agenda because that will only satisfy you, and maybe
one or two of your friends, but it’s not pioneering. The man in the street will say,
‘Well it’s obvious, I’m taking it for granted, what are you talking about? You guys
have been at this...’ And getting colleagues who, in the broader sense, I don’t just
mean in the department, anybody, to say, ‘Yeah, this is weighty wordy stuff. I will
work on it as a challenge.’ It’s out of the box, it’s unsafe, it’s not what they’ve grown
to love and appreciate, and so... And it’s not that they are antis, because in a sense
that would be easy, and say, ‘You’re wrong Hopper,’ that’s fine, I can deal with that.
It’s, it’s the, they won’t even take it into the worrying business, you know, it’s, it’s
the, you know, ‘I’ll just land a person on the Moon again, OK? Is that all right?’ I
say, ‘No, it’s again, that doesn’t work any more. The first time is fine.’
[01:04:42]
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Sounds quite conservative, you know, the challenge that you’re facing then, you know,
it sounds like quite a conservative culture that you’re up against.
Yeah.

Would that be right?
Yeah. Yeah, I would say so. But it’s not conservative in the sense that people are
trying to be conservative, and, and so on. It’s just the way the system works, the way
they’re measured, the way their aspirations work, also the way the subject has moved
on, the risk of trying something really new out of band, you know. It’s not just that
you are following your professional specific intuition and trying to do something in
that sense; it’s just, you’re a bit more out of the box. So, it’s, it’s conservative for
good reasons. It’s momentum rather than conservative, right? It’s a supertanker and
I’m trying to get it to turn a little bit. And it’s not because it’s about to hit a rock; it’s
just that, you know, the fuel is better used over there than over there.

Mm. Sort of...
Over there, they’ll put it into cars, but over there they’ll turn it into something else
which, you know, is more effective in terms of the use of a resource.
[01:06:00]
How do you... You’ve talked a little bit about how changing university and funding
cultures have sort of, affected your work. I’m just wondering, what would make it
easier for you to carry out this work, you know, what could change in the surrounding
culture of your work to actually make it easier to perform these changes?
Oh it’s not too bad, so, again, I, I... Remember the context, we’re a month away from
the, of this conversation, we’re a month away from the comprehensive spending
review, and the big cosh, and for about six months now we’ve been getting the drip
torture, and we know bad news is coming and we don’t know what it is. So inevitably
I’m slightly stalled in all this sort of stuff, at all kinds of levels, at my own level, at the
departmental level, at the university level, at the Royal Society level, the Royal
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Academy of Engineering level. Because those get money. So, so it’s all in that
context. However, what I would say, is something along these lines, and forgive me if
this sounds a little bit self-serving, but it is. I am surprised that within the university
system the, and it’s in this country, it’s different elsewhere, the... Well there’s two
things. That there is a cut coming anyway, I think that’s a huge mistake if they cut
back in any substantive way on university research because that’s where the people
come from, that the country employs, and it’s a hidden metric that, the wealth creation
by those people and so on. But, I am surprised that within the university system, by
and large somebody like me, an experienced, established person, has no money. Well
I have money, because my companies give it to me, but that’s a queer way to do it.
Now I can give myself money but that’s, that’s weird. There are occasional
exceptions. Google gave me a gift the other day, or the other month now, so that’s
nice. And by money meaning relatively free money to pursue my applied interests,
my blue sky, but they are applied interest, which buck the trend and peer review
would possibly turn it down. In fact I would say, peer review would turn it down,
because that’s almost a definition of whacky at some level, you know? Peer review
not turning me down means that that peer review has sort of said, ‘Well I’m backing
this person, rather than the idea, because it’s so whacky I, you know, who am I to
judge? And peer review is normally done by people with less experience, on average,
because, you know, it’s a cross-section of people. So I’m not all against peer review,
but there is no core funding. And there is no core, in a way metric for these sort of
slightly more whacky things. Everybody uses the vocabulary but the mechanics of it
are going the other way, that the EPSRC funding is much more directed, even the way
you run a project is much more directed, and, even me, you know, the way I
expressed it earlier on, saying, I want work in industry so as to undermine it. And
then offer it to them. And then I said... And if I am clever enough to do it, there will
be lots of other people clever enough to do it, so the company can’t be in denial. So
this is not a bad model. But I can’t say that to anybody. Industrial will run away, the
sponsor will say, ‘Well you’re not working with industry,’ end of story, right?
Wrong. But it’s a huge issue.
[01:10:10]
And then similarly, although this works OK at the moment, but, in other places it
doesn’t, the notion that you are a PhD student who does other things, then write
papers with your name on it so that the RAE is happy. So cruises a little bit, has a
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broader thing, looks for truffles, of various kinds. Could be commercial truffles,
could be, you know, but, but they’re not out of the cosh that they, da-da-da-da. By
and large they are under the cosh, because, all kinds of things are geared up to it. So
I’d just like a little looser, and in particular some core funding. I have no core funding
as a head of department of the top department in the university and in the country to
do anything with, right? I can’t say I’m going to start a research pro... Well I can
because I’ve given, I’ve got money from my own companies, right, but, that doesn’t
work. So this whole sustainability thing was fuelled by my discretionary funds from
my own companies, right? Otherwise it wouldn’t have happened. So the whole team
here... So, so, that’s wrong. Because, there are many more like me who can’t get that
money, but do have the ideas. And when I say the ideas, I don’t mean the abstract. I
mean shrewdy, experienced bowlers, right? Or batsmen, whatever the analogy, right,
who get a six every now and then, right? And they’re not being played.
[01:11:40]
So to take that an extra step then. As a scientist, do you think that scientists have got
that role, should have a role advising Government on, what to spend the money on
and what directions to take it in?
Well this hugely controversial at the moment. Because the whole science lobby is
saying, blue sky research is very important, and I, and I agree with them to a point,
but, I think it would be appropriate to look at... Because I’m talking as if I’m on the
Today programme or Newsnight or something, so I have to be careful, because you
know, this is archival stuff. To look at the balance of funding between subject rather
than just saying... What tends to be happening right now, there’s a big noise saying,
‘Oh they’re going to cut science funding.’ Well science funding is quite complex,
like the Health Service, that’s a complex thing, how do I...? There are some subjects
which are more blue sky, some subjects less blue sky, some subjects get charity
income, some don’t. Some are closer to market inevitably, because of the natural
subject; that doesn’t mean they serve the market and they’re any less whacky, it’s
just... And so on and so on. And in these tough times, I think it’s appropriate to have
a look at that balance. So for example, the amount of money that’s spent, as far as I
can tell, on a computing type... And by the way I’m not necessarily arguing for more
money for computing, that’s, that’s a different conversation, but I’m just making this
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comparison. And the reason I’m not necessarily making money computing, because it
is a mature subject and there are lots of companies, so it’s a, it’s, you know, at one
level I’d love it, but that’s not the point I’m making. But here is an example, so...
But, for every, as far as I can tell, across the UK system, for every academic in
computing engineering, about, a further £100,000 is spent in Research Councils and
other funding. For a physicist it’s £200,000, and for a physicist if you include CERN
and all that sort of stuff, it’s £400,000. So I ask myself, is it appropriate that on
average, for an average physicist, numerically, £400,000 is spent, and for an engineer
or computing type, £100,000. And the answer may be yes or no, but I’m saying, look
at it. But this is hugely controversial, because, the science lobby, God bless its cotton
socks, is very powerful and say, ‘Armageddon. You couldn’t possibly ask a question
like that. Because, we’re looking at the Universe. How could you not fund it?’ So
it’ll be a very interesting thing, how this pans out over the next couple of years.
Because if it turns out that with, say, twenty-five, thirty per cent cuts, that ratio of four
to one for that example, or whatever, is maintained, then, you know, it’ll be a, a
representation of the cultural values of our society here which would be to say,
science is important, and translation commercialisation less so. No matter what
anybody says. If there is a rebalancing on some measure and not just the lobby
saying, ‘No matter what, it’s Armageddon and you’ve got to fund it. Don’t ask for
details. If you just understood, you would see that I’m right, but you will only
understand if you are me,’ kind of argument.

Mm.
You see what I mean? So, it’ll be very interesting. And, there’ll be the spending
review and then the consequences of the spending review, and this will take a couple
of years to pan out. So we’ll see. And I’ve no idea which way this’ll go, but it’s a...
And I’ve been making a contribution a little bit to this debate, and, we’ll see.

How have you been contributing to this debate?
Well, because I’m on the Council of the Academy of Engineering and the Royal
Society, I get asked to do a view, and then we put that down on paper and send it to
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the minister, kind of, or to the civil servants. So, it’s what I’ve been helping do, those
bits of paper.
[16:00]
You mentioned the Royal Society membership before. When did you actually get
made a Fellow?
2006. And if I can do a little bit of ego-tripping, on the first, you know, first year, so,
that’s unusual, very unusual.

Were you surprised?
Totally surprised. Now I understand better why, and this actually funnily enough is
because the Royal Society, while almost completely scientific, isn’t completely
scientific, and they look for exceptions, and I fitted the exception case well, and so
they had me in straight away.

What does a Fellow of the Royal Society actually do in this day and age?
Beams gravitas. Beams.

I think that’s always been the case. [laughs]
[pause] Well... [pause] What do they do? They do nothing much more, because as I
said, in this country whether you’re FRS or not, doesn’t give you more money, or
doesn’t give you, you know, it doesn’t give you a better chance necessarily, under
peer review possibly a little bit, but not... It helps to establish you a track record
better. So I’m not sure it makes that much difference operationally. And then, in
terms of participation in the society, well you get occasionally put on a committee.
Interestingly, and I think very appropriately, as soon as you get elected you essentially
get put on the next year’s New Fellows Committee, so you turn poacher gamekeeper
or gamekeeper poacher, whatever round, straight away. The argument being that you
are the freshest and most up-to-date at that point, and therefore able to make the best
decisions about subsequent fellowships, elections, whatever. And then you get put on
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some other committees, maybe, you know, the Royal Society has committees for
allocating money of various kinds for research grants and so on, it’s a funding agency.
And then, you can also be, end up, if you, it’s a little matrix, but if you end up being
the head of a fellowship section, some of those people end up being on the Council, in
other words being the trustees, but there are some others who are elected by the
fellows for balance, and I was elected by the fellows for balance, as an elected
member of the Council of the Royal Society for two years. So I’m in the middle of
that just now. And that means you’re a trustee, and, you know, all that stuff.
[01:18:58]
And by jingo, did I get lucky on the particular two-year slot, because, this year is the
350th anniversary of the Royal Society, so all the celebrations and celebrities, not least
the Queen turning up, and Prince Andrew being made a Fellow, and, the Duke of
Edinburgh, you know, all that stuff, so I’ve got a lovely photo with all members of the
Council with essentially all the Royal Family on the 350th anniversary, on the day that
Prince Andrew got made a Fellowship. I’m going to some dinner with Bill Bryson,
because I’m on the Council, because of the 350th, because, you know, all this
fantastic. So that’s a good thing, meaning a lucky year. And it really is luck, because
you know, this was completely just the way it went. And then secondly, as the
Council we now have appointed the new President of the Royal Society this year, so,
Martin Rees came up to, was coming up to his fifth and final year, so, you know,
participating, Paul Nurse is his replacement, getting, being the person, one of the
persons in charge of that process, has been interesting, and that only happens every
five years. So, that’s been, lovely.
[01:20:30]
And, the thing about the Royal Society, this business of, for balance and, and, you
know, being elected, it’s really true, I don’t wear a white coat, and most of them do,
and that’s fine, but, that gives me a, well a voice and a seat which is very comfortable,
because it is a bit different, and I can, that’s what they want, and I can speak to them
very easily. What do I say? You know, reality of innovation is this, raising money is
that, impacting computing is the other. And, that is welcome. But while they say,
you know, DNA, RNA, experiment, Nobel Prize, and I welcome that. [laughs]

Interesting phrase, not a white coat. That’s... [laughs]
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Well because, they are scientists, they, they, you know, experimental method is very
important, peer review is the only way to do it. Discovery is the name of the game,
getting scooped is the bad news, you know, all that sort of stuff, that’s what they do,
and it’s fantastic. But that’s different to what I do.

How would you characterise that difference? What would you call yourself, you
know, a scientist, an engineer, a...?
Well, well I’m not a scientist, because I don’t do... I’m a technologist, engineer
technologist, so, I do solutions. I don’t deal with the fuzzy-wuzzy. Whereas science
has to deal with the fuzzy-wuzzy, and being comfortable with the fuzzy, you know,
the unknown, unknown, it’s all unknown, unknown, I’ve got a little evidence here.
Unknown, unknown, unknown. Happiness, Eureka, or some... Right? That’s, it’s not
precise enough for me. I would be a hopeless scientist. [pause] I’d have a
breakdown. [laughs] I couldn’t cope. I wouldn’t have a breakdown, but you know
what I mean, it’s, it’s you know, it’s uncomfortable.
[22:40]
I understand what is plausible from an engineering point of view in computing, and
then I posit a world which might find it useful, might go ahead, select the thing that,
of the various things along what I’m going to do, and I do it, and so on. So I’m a, I’m
a, you know, a, a builder of, like in the nineteenth century, a builder of railways, I
build the next stretch, and, see where it takes me. Let’s see if there’s a nirvana around
the corner, panorama, nirvana, whatever. Meanwhile, am I going to build it straight,
it’s going round a bend, it’s going to go up this hill, going to have this bridge, and
then I will be able to see round the corner.

Eventually sort of building something to get somewhere.
Yeah. That’s right.

Mm.
Whereas, you know, the scientist says, ‘I’m going to walk round this field. Oh look,
there’s a blue flower. I wonder why... Oh look, there’s a ginger flower. Mm. Oh.
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Let me see, if I pull this one, what happens? Ah, it’s behind me, look, it’s...’ You
know, it’s different.

And, well it sounds like a token engineer in the Royal Society Council. [laughs] Is
that how you see yourself sometimes?
No not token, because, there is a proper, you know, the Royal Society does have
engineers on the books as, and always has in fact, you know, before the Royal
Academy of Engineering it was the only place, but, it is just one of the, it’s one half,
there are ten panels and it’s one half of one of the panels, right? So it’s a, it’s a soccer
being played in America rather than basketball or American football.

What does actually being on the Council of the Royal Society actually involve?
Well you turn up at one o’clock, and you have a lovely lunch up in the thing, and you
chat to the others, and that’s very nice, because you basically chat about, whatever.
And then you go to the Council chamber. And there is a mace which is processed in,
so you all stand up, and, the chap comes along with a big mace and he plonks it down,
you know. One of the artefacts which goes back to the foundation of the Society, I
think given by the King. And you behave like any other trustee, you discuss all the
matters. The matters involve, you know, money and the financial position of the
Society. It involves overseeing the process of awarding grants or whatever. It also
oversees the process of releasing position publications on behalf of the... [phone
ringing] Excuse me, I’ll just.....
[End of Track 6]
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[Track 7]

Talking about the Royal Society and, I was wondering, you know, if there were any
particular issues you’ve been discussing of interest?
Well’s it’s confidential isn’t it.

Oh yeah, we, you can restrict this for thirty years. I was wondering if there are any
particular topics at the moment which are...
Well the, the two main topics that have been discussed in the broader sense, and this
is not a secret that they would have been discussed, one is, what is the Royal Society’s
reaction to the proposed funding cuts, and what is it that it will publish, and what is
the position paper it will produce? And the other thing is, about its stance on global
warming, and what are the appropriate, again, papers that it produces, reports that it
produces, and how they might be handled. So both very sensitive, radioactive issues
of great importance, but, in your face. And so, that’s, those have been two topics. I
guess the third and final major thing is just the whoopee around the 350th year, and,
you know, all the joyful happiness, and, how has it gone and what more joyful
happiness things we might wish to be joyful happiness about. So quite a bit of that,
but that’s all, Bill Bryson and the Queen and Convocation of Fellows and, all this sort
of thing.
[01:01:42]
You talked a little bit already about, you know, the funding aspect of that, but I was
wondering about the climate change aspect. Is it, you know, is it...
Well it’s just to do with, how do you represent that this is a serious matter, have it
backed up, but yet deal with the public at large not understanding uncertainty, and
therefore, it being difficult to express things in an appropriate way, and then how to
deal with the media which also needs its own attention. So it’s, it’s more...
Everybody’s agreed this is a problem, everybody’s agreed we’ve got to try and do
something about it, everybody’s, you know, taking it seriously, but it’s the, you know,
it’s a trustee thing, so it’s not trying to discuss so to speak who is right, who is wrong,
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there is some science base which the Society feels is accurate, but it’s more, how to
convey, educate, position the Society... educate the public, convey the information,
educate the public, position the Society, with respect to the fellowship audience, with
respect to the professional external audience, with respect to the popular external
audience, with respect to the press and all that sort of stuff. So it’s not, do I believe,
or do I not believe, you as a trustee; you look at the report, you know, some report,
that report, the other report, and, you know, the Society forms a view and you tend to
agree with it. But, if, if you produce a second paper on the subject, say a year after
the first paper, and some of the words are a little weaker, then some people might
construe that as going backwards. Well you don’t want that; you might have done it
for a good reason to do with the risk that was assessed before of something or other,
you know. So things like that.
[03:46]
My own version of all this is that I say, you know, the most popular programme on
TV is Top Gear, so, [laughs] while it’s appropriate for the Society to think in its own
terms, and deal with its own fellows, there isn’t this other audience, and, and however
hard we might, however hard we might, we the Society might think it’s slightly wrong
or unusual, people do have different perspectives, incentives, understanding. And so,
for example, and we haven’t done this but for example, the stick is not always the best
approach; the carrot is better, and maybe a carrot on Top Gear might be even better,
rather than, you know, the stick bashing on Top Gear saying, it’s a terrible
programme because it’s just for petrol heads, right? So that’s [inaud] what I do. If
they say, ‘Oh white coat, r-r-r-r,’ I say, ‘Top Gear.’ [laughs]

What’s your own particular perspective on global warming?
Bloody worrying. But I reconcile myself to the fact that it’s not the planet, it’s society
that is going to be affected. I’m selfish in that my family is going to be all right. I
worry about the developing world where they won’t be all right, and I absolutely
believe that these computing techniques can make a huge difference. I believe that
you can make money in cyberspace and get wealthier, and have a smaller family, and
have a lesser footprint, and deal with some of the warming anyway, and so on and so
forth. Now, you know, that’s a conviction-driven thing again, but that’s how I...
Because I worry about it, not worry, I think it’s serious. I’m not a sceptic.
© The British Library Board

http://sounds.bl.uk

Andy Hopper Page 197
C1379/10 Track 7

[05:43]
Is your concern over this shared by your colleagues...
Yeah yeah. Yeah.

...at the Royal Society as well?
Oh yeah yeah yeah, absolutely. It’s just my, my engineering solution in my head
drives me. In their case, other things drive them, you know, whether it’s algae for
growing hydrocarbons for fuel, or, you know, better medicines for health, whatever,
so you can have a smaller family because less of them die, you know, they all have
their take, and, and, yeah, that’s dead serious stuff. Dead serious stuff.

It’s interesting that you’ve raised, you know, media and the public as two particular
areas that were problematic with climate change in relation to the Royal Society, and
sort of communicating those ideas to the media and the public. Do you think there’s
a, there’s a gap between what scientists think and what the public think?
Oh, to some extent. I think, in this country, as we were saying earlier, people really
do like the Royal... sorry, the science stuff. I guess 150 years ago they loved the
engineering stuff, now they like the science stuff. I think over the last ten years it’s
got better in terms of the popular output in particular on the BBC, so some of the
nonsensical stuff where you had a journalist was, who had no scientific knowledge at
all, or engineering knowledge, was presenting things in a, and presenting,
interviewing, whatever, in a very naïve way, and therefore the balance of the
discussion wasn’t there, and in particular completely unreasonable things were made
to appear as if they were pari passu, as if they were equivalent to science-driven
fundamentals as believed by many. So, you know, they would have some whacko
Jacko person pop up as if they represented something substantive. Now they don’t do
that any more. So that’s, you know, that’s, they have a more reasonable balancing
person rather than an extreme, and the number of science journalists and so on has
increased. Not enough engineering I would say. And especially right now, because
there’s huge politics going on from the science and engineering and all the
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communities about the spending review, so you just, it’s an amazing number of, you
know, we probably don’t notice it, but an amazing number of science stories on the
media at the moment. It’s because everybody’s pumping this there’s like no
tomorrow. You know, this morning there was a report on the Today programme
saying, well these, there’s a conference, and this might be wonderful, we’ve got
fundamental physicists who are going to work on cancer, and they’ve got some
physicists saying, ‘Oh it’s wonderful, we are trying to address these basic problems.
Because they’ve been trying to make headway with cancer, and, they haven’t
succeeded, so we the physicists...’ Well what he is saying is, ‘My lobby group called
the,’ you know, ‘Physics Research Council, have put up the journo with a piece about
this interesting, but it’s a sideline conference, where we’re going to make some noise
about cancer, even though we’re physicists.’ Excuse me? So that’s the science lobby.
There hasn’t been much saying, well actually we can build ourselves to some extend
out of this, we can have sea wall defences, we can, do this sort of stuff. There’s no,
nothing like that on there. There is a lot of technology, like my Apple iPhone, but
that’s not connected with, in the same way with science. That’s toys, or use or
practice, the fact that both, that it’s engineering underpinnings, and that that can cross
over, if you see what I mean.
[10:00]
How do you think the sort of, science’s status is compared to engineering?
Well, it’s like the two presidents, the president of the Royal Academy of Engineering,
one, John Browne, Lord Browne, ex-BP, is this oil man. Pff! oil. Mucky stuff down
in the ground, mm, a bit tricky. And he’s a bit funny this guy, and he got kicked out
of BP and God knows what. Uh. And on the Royal Society we’ve got an astronomer.
Ah. He’s got purity and brilliance on his side, and he is this wonderful person, talk
with you about this cosmology and all this stuff. Ah. They’re both fine chaps, I know
them well, but, if look at, you know...

How does membership of the Royal Academy of engineering compare to the Royal
society?
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Well the Royal Academy is, I feel very comfortable there. There are lots of people
like me in there. It’s much more industrial, half of the council is industrial. I’ve done
two years, I’ve just come off the Council to be precise, just, just stepped down just
now. You know, I was voted in but not on a general, for balance basis, just on a
sector basis. Mike Lynch has taken over from me. [pause] Less money, good staff,
excellent CEO. Doesn’t have the advantage of a science pulse in the nation, of the
science pulse for the Royal Society. Very interesting people that I can relate to and
then do business with in the broader sense. So, you know, head of research at Rolls
Royce or head of Arup’s or, other Council members, or, the guy in charge of
Crossrail, or... You know, that sort of, variety of people. And they were very good to
me, they elected me many years ago when I was but a youngster, so, you know, I
appreciate that. 1996, I was forty-three, which, not bad. Well that’s the wrong
phrase. Which is very good, you know. They, they try and elect them younger, they
don’t always succeed; they did elect me, and that was an early election from my point
of view, fantastic. So, you know, that’s good. I wish them extraordinarily well, but I
am less, [laughs] much less of an oddity there already, yeah. I’m much more
mainstream is perhaps a more diplomatic way of putting that.

Mm.
So they are two different things, even though they are adjacent in Carlton House
Terrace.
[13:17]
What does membership of those two bodies mean to you?
Means that I have to pay 300 quid to each one to be a Fellow a year. But, no, it, it’s
good, it’s good, it’s good, it’s good, it’s good. It’s good. [pause] Get some kind of
manifestation of something, not, I’m not quite sure what. It’s a good thing. You see,
in both cases it was, and this sounds sort of, slightly sycophantic but it was a surprise,
right. The first one was early, and I can see why, but nevertheless, it was a surprise.
And, and the same for the Royal Society. And, and if one is surprised by something,
you know, it can be pretty sweet, as opposed to being driven to achieve something and
then perhaps, I mean, not, getting it or not getting it, or being worried about it for a
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long time. So, if you’re a discovery scientist in a university system, the Royal Society
is, you know, a very important thing, and if you manage to get there, fantastic. But
you can worry yourself to death about it. If it sort of comes as a bit of a googly and a
bit of a surprise, well, it’s easier, right? And the same for me, the Academy is a little
more obvious for me, but at an early stage, where did that come from? Oh that’s very
nice, thank you very much, yeah, lovely. So that means something to me for that sort
of reason, because it’s genuine and a bit of a surprise. In fact with the Royal Society,
I had a whole discussion with one of my colleagues here about whether I even wanted
my name put forward, because I thought, there’s no chance, what’s the point of this,
right? What’s the point of this? And the way this works is, you then put in for seven
years, then you get let off for three years, and then you get put in for another five
years or something. So these things take a long time. So, what do I need that for?
Worrying and thinking about it, oh, blah blah blah.
[15:26]
Mm. There are two other quick Royal Society questions I’d like to ask before moving
on to one or two other things. The first, I was wondering why you’ve highlighted
media and the public as an area for concern in relation to climate change?
Well, because I think, the... Two levels. I’m not a sceptic in the slightest. I think it is
worrying, but, the political cycle of five years or so means it’s very difficult to make
longer-term decisions without being populist, because you need to be re-elected, and
that doesn’t go well with global warming. And global warming, you know, it’s, it’s
carbon, it’s, it’s the atmosphere, it’s the temperature. That’s a slowly moving system.
So, it’s incompatible with our electoral process. And then secondly, I think, well, I’ll
put it in the positive, but you can interpret it in the negative, I think there is lots of
scope for getting the computing right, and, whether it’s the correctness of the
programs that are doing the predictions of the warming or the retention of the data and
propagation of methods that were used on the data, and then revisiting them when
some of them are discovered to have been wrong, there’s opportunity there. In other
words, it might not all be right, at the moment. So that’s not to deny it, it’s to say,
there’s work to be done and there’s even more worry about it than you might imagine.
Because, yes, it might be wrong in the positive, or it might be wrong in the negative,
even worse than we think. So, well that’s the category three of the Computing for the
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Future of the Plant, the sustainability issue, that’s, that’s the sort of, pacemaker
argument applied to the output of models of climate warming and stuff like that.

How do you think that relates to the public and their understanding of this issue?
Well they don’t. And they don’t understand risk, and they don’t understand...
They’re getting better but they don’t understand that... They don’t trust experts, they
don’t... And as I say it, expert, oh my God! be careful with that word for starters. And
they believe everything they read on the Internet, no matter how whacky. [pause]
Well the kids seem to love it, so I, I’m not worried. Again if I look at my kids, and all
this Facebook and so on, it’s just, I’m being old. In other words, there is a positive,
yeah, all right.
[18:33]
So the public, you asked me about the public. The public, say, my kids, my friends’
kids, are all good kids, they all work hard, they achieve, and in their own terms
they’re worried about... not worried, they understand it but, they’re moving forward
with the way they see the world in their terms. And, all the people in the public either
don’t understand it or are more worried about it or are more extreme both ways, in
denial or in non-denial, saying we’d better, I’d better, you know, ration water to
myself because that will make everything, my footprint better and, there’s plenty of
water, at least here, at the moment. It will change in ten or twenty years’ time, when
we have some water wars, but, at the moment we don’t.
[19:24]
My other Royal Society-related question was, when you mentioned sort of, going
along to these Council meetings, sitting down having dinner and meeting all these
people and discussing whatever, I was wondering what whatever was.
Whatever, the last bit? Well, I don’t know, it’s just... Well you, you talk your
situation, are you cutting, your university, have you had your letter about your
funding? All that, you know, as the vice-chancellor of Manchester, the vicechancellor of somewhere else, all this sort of stuff. I’m not a vice-chancellor, but I
ask them the question, I’m interested. [pause] Which events are you going to? That,
the Royal Society, not just the 350th, but, some dinner or something or other.
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Sometimes we do fundraisers, so, you know, I’ve been to a fundraiser at the
President’s flat upstairs with Mick Jagger, [laughs] of all people, I said what’s Mick
Jagger doing here? Well...

The well-known scientist.
[laughs] A well-known scientist, yeah. Or, two guys who were spacemen, you know,
private spacemen. So that was interesting. Very nice. I admire Martin Rees very
much, he’s a class act if I ever saw one, so I always enjoy his situation, whatever he
does, and being part of it. So that sort of stuff. You don’t gossip too much about who
is elected or who is not elected, because that’s part of the process, and actually,
formally, as the Council, you, you do the choosing, so the way it works, it’s a very
thorough process. You get ten committees in subject areas, one of those committees
is half engineering. who look at the cases, look at the referees’ reports, have a big
discussion, vote, and put the names in ranked order for their section, their committee,
to the Council. The Council in turn, or the Council members, some of the Council,
most of the... yeah, that’s putting it... sitting on all these meetings as attendees, in
attendance, take notes. So that when they get the list, it’s up to the Council, so the
Council actually aggregates and says, ‘Well this committee was a bit harsh from this
point of view and doesn’t balance this committee for the following reason, therefore
we will change the order to some extent.’

Mm.
So it’s quite a, so it’s quite a lot of work. Both the attendees of the committees and
then the Council members who have to attend, they attend such things, actually divide
it into two halves. So, if you are just on your own committee, you attend twice; if you
are on the Council, you are in attendance ten times. Plus, then a super meeting of the,
you know, that makes the decisions. So you don’t talk about that too much, because
that’s done in its own way through a very rigid system, and once you’re done you’re
going, phew! So you don’t, you know, you don’t... Very thorough system, very very
thorough.
[22:44]
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Talked, last time we talked quite a lot about different contexts, and I how this affects
your work. Is the Royal Society one of those contexts?
Only in the broadest terms. My wife’s a discovery plant scientist, OK? She’s a prof
here at Cambridge. So I get a inkling of how that science stuff works from her. From
what I get from the Royal Society is a broader context of those sort of scientists,
which I find interesting, and to some extent feeds into my broader picture of what I
do, my broader picture of what I do, but only in a more peripheral sort of sense. It
rarely is something where I say, well I could actually do something with that. It’s
just, oh, that’s cute, I like that, that’s interesting. That’s what drives you to do it. I
see now, I got it.
[23:48]
But the other thing that it provides is this, you know, very high level top table context
for influenza on the Government and on the core things, and that’s a consequence of,
you know, Martin Rees sits in the House of Lords, so when he makes his speech you
say, ‘What did you say that for?’ [laughs] Or, or whoever, right. So, so... Then...
You know, I’m not a civil servant or a politician but I got to know some of those
people. I also did the review of a Government department as part of a sort of quality
assurance, I did an Ofsted on one of the departments which is one of... it’s now
absorbed back into BIS, it was called DIUS. So, you know, that’s where you come as
an external assessor of how the department’s going, and you go and interview, not the
ministers but everybody else, all the senior people. So I got to know them. So I was
on the inside of the department as a policeman saying, that’s very good, that’s not so
good, or at least that’s my suggestion, and then I’m on the outside department feeding
into those people, and I know who they are. So, I can...
[24:58]
So what I find the Royal Society gives, to answer your question, is more context of
how it really works. What are the slides that the Treasury is asking from BIS at the
moment to get the frigging budget, right? And who does it go through, and it goes
through X, Y and Z, and this sort of thing. They would say it as follows. And then
the way they relate to the Research Council is as follows. You know, I, the mechanics
of that, the clockwork, I get, I’m relatively close to how that works. It’s familiar to
me. I don’t know about the contents necessarily but I know how the clockwork
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works. The Royal Society is somewhere, one of the cogs in there, or one of the
springs or whatever it is.
[25:40]
Are there other positions on committees and advisory councils you’ve taken?
Not too much. I’m helping out on the Technology Strategy Board a little bit. But I
guess the main one is the Institution of Engineering and Technology, so this is this
huge organisation which is professional so it’s not an academy, it’s a, it’s a
professional one, it’s a big publishing thing. And so, for professional reasons I’ve
decided that’s, I think everybody should support one of these things, doesn’t matter
which one. If you’re a civil engineer you support the civil engineering ones, if you’re
computing it would be the BCS, could be the IET, fine, they’re both good. IET much
bigger than the BCS. So I’ve done that. I’ve been a trustee, I’ve become Deputy
President, so I’ll be President of that in due course. So that’s, there are lots... so
president, you know, deputy president, president, that means you are the... You know,
it’s big, 150,000 members, £50 million turnover, 500 employees. So, you know, I
mean the revolving door on that one, once you’ve done the president, you get spat out
again, but, just at the moment, I’m on my second stint as a trustee, and just change
from being a vice-president to being junior deputy president, then it’s senior deputy
president and president and then you’re out of the revolving door.
[27:04]
Mm. What sort of things does a trustee do?
Well, it, it’s a very large publisher, it publishes everything from the wiring regulations
for homes to scientific and engineering publications through to magazines through to
charitable to free magazines for schools and things like that, which are very good. It
runs venues and conferences. It writes position papers, again like the Royal Society
but from an electronic, electrical and computing perspective. It tries to have members
round the world, although mainly in the UK but India, Australia, China, and it’s got...
so on. It runs local branches, local networks, which have their own meetings. So it’s
the professional thing. So that’s that. So, so, that takes a reasonable amount of time,
and that’s going to ramp up, and when you are president, you are basically having to
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make, you know, a world tour and go to the, you know, you’re the figurehead. And
it’s not executive but it’s busy.
[28:30]
So, the way it works is, as vice-president you are, you are the sponsoring trustee for
some new program normally, some new effort, so you’re this sort of sponsor-trustee.
Once you become deputy president you chair the Audit Committee for one year, then
you chair the Investment Committee for the other year, over the two years of deputy
president. Then you go on the Remuneration Committee. So you’re the, thing. And
then, as senior deputy president you substitute the president when he can’t go, and
then when you are president you, do all that sort of stuff. Chair the trustee meetings,
annual dinner which is a huge thing at the, not the Savoy, the Dorchester. 2,000
people. Make your speeches, you know, all that sort of stuff.

Sounds quite a lot to keep you busy for the...
Yeah. So that’s... But, again it’s, it’s a voted-in thing, so, you know, there was a
nomination committee, put my name forward; the membership put another name
forward. There was an election and they elected me. Only election, I don’t do
elections often, the only election I’ve ever lost, and it was just fine, was when I put
my name forward for the Cambridge University Council in about 1999. And I said,
‘This intellectual property is going to be a headache, we’d better have somebody who
knows something about it.’ And, ‘Oh it’s too early.’ [laughs] Nobody understood
what I was talking about. But that’s OK, I don’t mind.
[30:11]
We’ve got about fifteen minutes left. I think there are, about four questions I’ve really
got left to ask, two of which have just popped up now, which, well the first one was
intellectual property, patenting, and I was wondering what your views were on that.
Well, it’s a serious business. It’s important in one or two areas, and very tactical in
other areas and unimportant in many other areas. So in medicine and drugs, it’s very
important because you’re patenting, in principal, life. I mean basic things which have
no alternatives. In engineering, it’s, it’s working systems, so you can patent those, but
normally there are alternative working systems, so it’s necessarily a little bit more
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tactical. Now the alternative working systems, you know, might be a little less good,
so there is some value in that.
[31:10
I think patents are important to enable a small entity to stand up to a large entity, for
new things to grow, but it’s not been working particularly well. And in particular, an
aspect that’s not worked is that people who aren’t practitioners, acquire patents and
then use them as a method of suing people rather that using it as part of a productive
output. So I don’t think that’s helpful. And then, in my companies of course we treat
them very much as a, and I think they have little place in a university, I think
intellectual property has little place; this is not a mainstream trend, perspective, but,
nevertheless, I think... Occasionally it does but most of the time it doesn’t, and, I
think universities are very unlikely to make money on patents, so it’s actually, if they
spend any of their own money on a patent they’re gambling and I think they’re
gambling with the, in the usual way, you know, on average they will lose. Although
there might be one or two where that’s not... There we go. And on balance for a
university, I think it is more attractive to go for donations, more likely to be
successful.
[32:34]
In business, it’s rather more obvious in a sense, in that you have a spectrum of ways
of dealing with the intellectual property, you have patents and those that can be
asserted, you have patents which are not bad but mainly defensive, around the
product. You have pump and dump, so patent applications you’ve made that you
know won’t succeed but will help you temporarily in a negotiation. You have
obfuscation, you just don’t show what you’ve done, therefore, even though you might
be breaching something unknowingly, nobody can find out. You have trade secrets,
so it’s similar to obfuscation. Obfuscation’s where you even disguise it somehow; a
trade secret is, you don’t disguise it but you just don’t expose it. You have
publication to try and prevent others getting patents, but you publish what it is that
you are doing. So that levels the field, but you still might lose. You have pretty
competitive situations where you’re building a platform which you might patent, but
you know that it’ll be standardised and those patents underpin those standards. So,
they will be licensed for next to nothing. But it’s a method of coordination, so that’s
different still. So, you know, you play this game up and down this spectrum as
appropriate on a per product, per case basis.
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[34:08]
How important has patenting been to your own work?
Not at all, I’ve only ever done one patent and that was just to see what it was like. So
I’m the proof of the pudding that you can start businesses and get things going. Those
businesses have patents, but the point is, in my field, it is not patent-driven. [pause]
And then for software, it’s not clear what a patent is anyway, so for software
companies, the whole thing is, also has to be, because it’s more copyright rather than
patent, and licence of a copyright work rather than an invention which you own, and
so that itself is, is rather different. So, for example VNC, which is one of my
companies, you know, no patents, no nothing, deliberately.

Mm.
Because they cost money, it’s expensive, and it’s absolutely unclear what they might
be good for. If a company’s making money, it’s no problem. But we are in the
trademark. So you know, it’s, it’s, it’s...
[35:19]
Mm. I was interested in what you were talking about sort of, open sourcing stuff you
couldn’t actually use yourself in business a while ago. Do you think open source is
going to be increasingly important?
Yeah. Yeah. It is important, it’s going to be more important. But it’s not open
source, I don’t think of open source in the sense of, everything’s going to be given
away for nothing and we all starve, no. I say, there is open source, there is a method
of getting your head above the parapet with something, and if they like it, then they
have to pay for it. So it’s a, it’s bait.

Mm.
Now some things will be open source in the genuine sense, I want to share this and
it’s for the goodness, and I am willing to sacrifice some of my standard of living by
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not getting paid for such a thing. Fine. You know, I’m a trustee of the IET, I don’t
paid for that. It’s another version of that. So that’s OK. But, the assertive way of
looking at it is, with respect of these large companies, and it’s another patents and
open source and use and the Internet story. With respect to this large company, how
do I get my head above the parapet? Well, try before you buy. And apps on phones
are like that. It’s, no, it’s not quite open course, but, it, well it is open, it’s an open
thing where you can try something, sometimes you can keep it, sometimes you have
to buy it, but it’s, you know... And people are making millions out of that, if they get
lucky.

Mm.
So, so, so, you know... And it’s that that keeps me sane here, because it’s, it is a way
that I can try and beat up on the world just out of this corridor.
[37:05]
Mm. I was wondering, I’m talking about the future here and, what do you think the
future holds for your own work at the moment?
I don’t know. I mean, it’s, it’s going fine, and I’m very much enjoying the group and
the careers of my colleagues here, now they’ve become lecturers and, you know,
being developed and starting and all that sort of stuff. Fantastic. [pause] I don’t
think anything much will change. Why should it, you know?

Let me phrase the question another way. What do you hope your work might lead to?
Well, I really believe in this stuff, but, it was only... This Computing for the Future of
the Planet, this green computing, we’ve done everything we can on the academic side
in terms of starting something. Now we could blow a big story here, but, that would
be more to do with academic posturing. And that’s fine, we could do that, and, you
know, I, I posture pretty good, but I don’t feel the need to do that. We have affected
the world, it’s starting to pick up some on this. It would be nice to have a goose like
the oil goose because then I could actually do something beyond posturing. And then,
the, not always fast-moving commercial world, well they’re picking up including my
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companies on some of these sort of things. So I’m not upset that something’s not
happening, it is happening at a certain pace, perhaps it could be faster, on this straight
commercial stuff, because that can only move at a certain speed. So, you know, I
don’t... And it’s in my gift to start another company with somebody around here and
do something about that, so it’s, it’s, that’s all OK. No, it’s this middle ground, that,
just one could do much more for myself, but also, you know, for society, if one had
this money and context to prototype these whacky things, so that they were closer to
being useful than they can be out of a university, and yet they’re too early to be a
product from any company I can conceive of.
[39:40]
Mm. It’s a very interesting thing you’ve mentioned a couple of times, is, you know,
the world has changed, they way that universities work, the way that businesses work.
And I’m just wondering if you could sum up what that change has been in your
experience since starting.
Well from pioneering days where, almost discovery computing, in other words, in a
university you could construct something which nobody had, there was no industry,
and when I was doing my PhD I was the boy who showed people the Cambridge
Ring, which had been built by Maurice Wilkes and David Wheeler with just a little bit
of input from me. I’m not being modest, it’s factual. And God knows how many
dozens and dozens and dozens of companies came by saying, ‘Wow, that’s amazing.
We haven’t got one of those. When can we have it?’ Doesn’t happen right now, you
know, it’s completely different, there’s a huge... And this is great. It’s a huge
industry, with every kind of company you could imagine doing everything you could
imagine, and selling it in every possible way you can imagine. So that’s a very huge
success. But that does mean that the scope... You have to be a little more careful, or
more wise, a little more shrewd, about pitching work in a university, choosing the
work in a university, to be whacky but not science fiction, and that band has reduced.
It’s easy to go into science fiction, but, you know... To be whacky beyond industry
but not science fiction. So, that has narrowed.
[41:33]
And then... Whereas previously you could prototype something in a university
because the resource, the time, the whatever was available, now because of all these
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industries, you can’t. And so, you know, a good quality PhD is, or several of them on
a project, is very good output, and one should be satisfied with that. Whereas
previously that, one could go beyond that in a university. But I think this is not
unusual, it’s just a maturing field, and, you know, that’s a great, that’s a great success.
[42:15]
I guess the other thing with this sort of stuff is, Maurice isn’t here today, but is the,
it’s also not discovery for Andy, for me here. So whereas when one is younger, one
hasn’t learnt the lessons of one’s elders, the experience of one’s elders, one’s, yeah,
more established people, I’ve learnt a lot of those lessons. So as seen by me, I am
more of a, I’ve seen it before, sort of chap, and David Wheeler, my PhD supervisor,
would very frequently give me the impression that he had done it all before. And
that’s because he was older and he had done a lot of it before, just like I have done
most of it before. Less comes as a surprise. And therefore from this perspective, it’s
less discovery because of this, you know, I’ve been through the mill to some extent.
So it’s, part of it is something along those lines as well. Do you see what I mean? It’s
a, a... But that’s not to say that there aren’t great new things, and there aren’t
opportunities, and, actually having this huge field with apps which can go global
fairly quickly, it’s an amazing power, right, and the fact that the Internet and the
World Wide Web and all the rest of it, it’s amazing power, right, it’s just a
tremendous tool. And I’d much rather this situation than going back, anything, any; I
don’t want to go back one second, right, forget it.
[43:30]
Mm. I’ve got two final questions, I promise. [laughs]
No we can run over a little bit, it’s OK.

Oh, OK. Awards, apart from becoming established, I guess, is getting things like
honorary doctorates, medals, CBEs. How do you feel about them?
How do I feel about them? Well it’s very nice. I, you know, take my wife, I take the
children as appropriate. It’s a bit of a ceremony, a bit of brouhaha. It’s, it’s very nice.
It’s still something that a committee considers, and it’s still a process, so you know,
you’ve got to take it with a pinch of salt, or at least in a realistic way, in the sense that
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there are people who don’t get these things, who are just as deserving as me, and
again, I’m not being modest, it’s just factual as a process. If somebody doesn’t get
their name stuck into the process, they’ll never get it, end of story, right? So you’ve
got to be sufficiently bootstrapped in that at least your name pops up. Why are you
interviewing me? Somehow, I’m bootstrapped into your system. There’ll be others
who have done good work and for some reason, you know... So, so that’s very nice.
What can I say, you know.
[44:51]
You’re particularly happy...
What I’m happy with? No, because they all came over a period of time, so you
know... I wouldn’t like to pick any one of them, because even, that’s my PhD up on
the shelf there, so that’s from, that’s not an award, that’s just my certificate. 1980...
sorry, ’78. Well before Facebook. And that was just fine. So no, I wouldn’t... You
know, it’s just, they’re, they’re all slightly different, but some bugger had to write me
up and put me into the system. And I don’t always know who it was, I just... Yeah.
[laughs] I know one or two, because it’s obvious, but, in others I don’t know. That’s
one of my jobs, I put people up for all sorts of things, because I consider it part of the
role, but, somebody like me, head of department in particular, but also, somebody
with a shelf full of the stuff to keep it rolling.

Mm. Over the period of obtaining that shelf full of stuff, you know, what do you think
has driven you through that?
No.

What do you think has driven you through that period, if not...?
Well, not driven, I’m not... It’s, things just follow on, right, you just, you just... No.
You just take the next thing which falls in your lap, and you grab it and love it to
death, right? It’s like that, it’s not... And there some ups and there are some downs.
And so you try and put the downs to one side. [pause] You know. [pause] So it’s
not like it was all set out in particular ways, some, you know, some of these
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companies, for example that I have done, have done well, but, they could have done
1,000 times better, we could have been the Apple of Europe. Well it could have been,
but it wasn’t, and, if it had been, I wouldn’t be here, I’d be doing that. But I mean
what’s, you know, this is all, pt! So, so it’s not, it’s not like that. And in particular,
with the family situation, you know, I’m pretty stuck in Cambridge, and that’s
positive, but actually I am stuck, so the notion of somehow building a career by
becoming, going up the slippery ladder or whatever to the next step by moving
somewhere, doesn’t work with me. And those things pop up, and I normally say, you
know, ‘Well I’m worry I can’t consider this, because, I’ve got a life sentence.’ So,
you see what I mean? It’s, it’s.... If one was a little... And it’s not because I’m... It’s
just the way it is. If I was in different circumstances, I would be going up, but, you
know, it’s, it’s, it’s, it’s not because I’m being more or less worthy or laissez-faire or
whatever, nothing to do with it. It’s just the way it was, the way these cards fell. And
if I had been a postdoc in Swansea and ended up there, I probably would have gone
up some universities, moved around, probably would be vice-chancellor by now,
because, you know, that would be more of, you know, but it wasn’t, so I’m more of an
entrepreneur and God knows what, and I’m still here. All right, well that’s the way it
is. Or maybe I would be a hippie surfing. I went to Glastonbury cycling the other
day, a place full of hippies. [laughs] It was last weekend, I went cycling through
Glastonbury, I thought, yeah, that’s an interesting... But, you have a cup of tea in the
high street, full of bloody hippies. Very nice, it reminded me of all my undergraduate
days. [laughter]
[49:00]
I suppose we have sort of covered that there, that whole span of your life in this
interview, but I was... I was wondering, you know, how have you felt about taking
part in this project?
Well I don’t know what to make of it. As I say, I can’t quite see... I mean it’s, as you
can see, I can talk, right, so it’s not exactly difficult getting me to open my mouth and
talk, but, I can’t quite see how the aggregate view for whatever purpose is created and
used of my and other talks. I can see how you can summarise paragraphs, but I can’t
see how you can put much more meaning into it, not because you couldn’t, it’s just,
you can’t square that with doing fifty interviews. There’s only one of you, and you’ve
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got to sleep. So then somebody else... So, so this notion of how to trawl through this
to extract meanings for different contexts in different ways, which are
summarisations, I don’t see how this can be done. Now, in a scholarly work, if
somebody sits down and listens through it, so, in an individual particular way, yes,
yes yes, that’s traditional stuff, but, but the more, it’s on the Web and so on. So, so I
think it’ll be one of those video, YouTube videos which has, you know, three views
on it, or the average PhD thesis in a library, you know, just two, the examiner and the
person who wrote it, right, is the average.
[50:41]
I think the challenge for us is making sure that’s not the case, it’s...
No I know. I know, but I... I’m not trying to dampen...

[laughs] If you’ve got any ideas, you know, it’s...
Yeah, I’m not trying to dampen your, your appetite. Well the... The reason I said it in
this way is because it depends on the downstream context. You don’t know what
questions will be asked. If you could do, you could do a summarisation, you’d do it,
but you don’t know, you don’t know whether somebody will want to talk about the
colour of my jacket, and see if the cloth worn by entrepreneurs was from Marks &
Spencer’s or not, because they’re sociologists, or whether it’s something to do with,
you know, transistors or, you know, whatever. And, and therefore...

Mm. I think, one of the interesting things of this is going to be seeing what people
actually do make of it, in that, I’m quite conscious now that I’m building something
for other people to use. Everything that you build, and you’re never quite sure how it
does end up used, that’s something for you just to decide, it’s...
Yeah, oh I’m sure you’ll have different interfaces, you’ll have a, as you say, you’ll
have a transcription, you’ll have the audio, you’ll have summarisations of different
kinds, you will put it up so that it’s accessible by various automatic tools, and all the
rest of it. So that’s all fine. [pause] So something will come of this, it’s just, I can’t
get my... It’s like a fast matrix, right.
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Mm.
How to get across these fifty or 200 interviews and get the view across them for a
particular topic. A lot of work, I can’t quite see that going.
[52:18]
I think I tend to think about it as a database, you know, an abstract that people will
interpret in different ways, and, if the search tools are there, they’ll be able to do it. I
think that’s going to be the...
Yeah, no that’s right, and it’s good to have the thing to get, put the, to use the search
tool on. If you haven’t got it in the first place, you ain’t going to get anywhere, right?
And, and digital is making this both worse and better at the same time. There’s more
of it but actually archiving it is more difficult, because, there’s more of it and it wears
out. So, it’s not a book. So, you know, it’s good that this is the, you know, the
vellum equivalent so to speak, somehow you’re going to pickle this up so that it’s
permanent. But, but... So that’s another... From that point of view, it’s very good,
but, you see what I mean, it’s...

Mm. You’re the first computer scientist, well yeah, I mean computer scientist in a
broad term, to express some of the concerns to me. It’s...
Right, I’ve got to go.

Thank you very much indeed.
[End of Track 7]
[End of Interview]
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