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LJC: First, maybe talk a little bit about your family, their personality, and something you have
strong memory when you are in childhood. Tell your stories with more details.
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LR: OK. Well, I grew up in Connecticut, within driving distance of New York City. My parents
were both PhD chemists. My father ran the local Dorr-Oliver research lab. He was in charge of all
the research for their operations for their company. And my mother was graduated from Yale,
doing their PhD. But the time was such that she couldn’t also take a job. It could have been
inappropriate back then. So she took care of the Girl Scouts in the United Front and other
volunteer activities, because she was a very high-energy woman. So somehow, as | look back, |
see that there is a strong concept for us children (I have two sisters older than me) to all get great
education and aim at a PhD themselves.
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So my older sister went into education, so it wasn’t actually useful to get a PhD. She has got a
master’s. Actually that was a problem for her because when she has master’s in education, you
have to be paid more. And if they don’t want to pay more, they won’t hire. So she had some
problems in that way. But in any case, my second sister got her PhD in biology. She went to Tufts
and | went to MIT about the last of her period in Tufts. So | was three years behind her. | went to
MIT.

F AFRI R IHER 332 7208 « (HIRSHE LA A RAR G M, P DU EAS 1 it 226 . SEbr
IO A R — AN BRI, PR G M A OB AL, S AR BT AR . an R
AESATE L, WATA RN . ProUbsiE s 7 iX 2K m . EXR e, R ZHHE G
T A A i 25 T RS R O A, T FRAE Ik R332 56 RS IR i, 25 1 JBRAE B L2 B
Fr AFR Bt i 7 =4 FRZ5 1 RRAE B LB

And actually going back to my childhood, | got interested also in all sorts of science. I did a lot of
experiments of different kinds. A bit of Tesla coils for sparks; induction heating which people are
now using for kitchen. I built a TV for the family out of the parts because TVs were just becoming
available. And I built a lot of electronic equipment, radio systems, and other things. Just all sorts



of equipment. I didn’t do much with chemistry, but I did make nitro-glycerine when | was in third
grade, actually probably second grade. And, Iuckily, I didn’t work too well. But later when I was
in college, | worked fine. But besides playing with nitro-glycerine, I didn’t do much chemistry. I
actually had an accident when | was mixing a number of chemicals, and | sniffed it, and there was
chlorine in it, and I had water in my lung. | had to get that treated.
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LJC: So you were pretty brave as a child.
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LR: Yes. My grades, my ranking was very high in academics. So | moved ahead, and did a lot of
college courses in high school. I played the trombone for many years into college, and after that |
gave it up. But | was second in the state as for trombone. The same was true of rifle shooting. |
practiced rifle shooting and was also second in the state. (LJC: Really? Amazing!) So I did lots of
things when | was in Connecticut.
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LJC: I’m just curious. Dating back to the years when you were in kindergarten or even earlier,
how did you get interested in science? You know, some kids like other stuff.
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LR: Well, my father and mother were scientists, so | sort of grew into it. It was normal. In fact
encouraged, I’m sure. But they gave me access to all sorts of materials and | used them. You know,
they helped me get things to do experiment.
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LJC: So specifically, they brought the materials to home, or you have...
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LR: Oh, no, we bought electronic kits and other things which | could put together and used for
Matt built-in solar scope, so | could see what | was doing. And other things like that. They just



provided that atmosphere and capabilities for me to try and learn about science. So outside of that,
I did the other things like music. Because with the trombone | went to a music camp for the
summer. Actually through that, I got asked to join a local symphony. In the neighboring town,
there was a symphony orchestra that we played commercially. And | joined that for a number of
years when | was in high school.
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LJC: Oh, really? So you have the gift.

You talked about your parents, right? So what’s their work and job, and how did they influence
you? You talked they provided environment. Could you elaborate it, and tell us more details?
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LR: My father’s company’s lab was nearby. We could walk to it. So I could go see him there, and
see what they were doing. It was large equipment like gold separation, and equipment in () solids
work all sorts of big separators. So they built all that. He worked out the chemistry for all the
reactions. My father had lots of patterns. And he was very high-ranking in his activity. So | was
proud of him. He worked very... until he was 90, he still chopped the wood for the fireplace.
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LJC: So any story you think your father influenced you the most? For example, like Steve Jobs, he
still remembered his father working on some furniture. That’s the detail-oriented, rights? You
know, caring about every detail when you make something. Is there any story?
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LR: I’'m not sure about that. For a job to make money when I was in school, the head of his
company had a farm where there were chicken houses. So they bought chickens, and | raised
chickens for a few years, and sold the eggs to the market, and sold the chickens later. That worked
well and I made money. He encouraged me to do things like that. He didn’t push any particular
science, because he actually hid all the chemicals so I couldn’t make the nitroglycerin until T
found them. But since he was a chemist, he had nitroglycerin accident. | sought around the house.
So he had hidden. But | found them.
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LJC: So actually as a child, you not just learnt science from them, but also know the whole
operation and the product development. Is that right?
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LR: Yeah. | was very involved in doing my own experiments. And | saw what he was doing. But
that wasn’t in the house. He fixed everything, but he worked at his company largely. And my
mother was very supportive as well. Certainly knowledgeable about medicines and everything else,
because when they were in their PhD programs, they learned a lot more about medicine than most
people. So even back then, we knew more about supplements and medicines than we do today, |
mean, than most people did.
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LJC: Is there any specific story you can remember about your mom, and maybe something related
to how your mom coached you in important program?
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LR: Well, let me give you one case. My mother was very involved in the Girl Scout. She ran the
Girl Scout in the town. And because of that, they family was recruited to help build all the Girl
Scout camps. So they would go up, my mother and father and my sisters, and work on putting
together the Girl Scout camps. So we did a lot of that in the local camp. And there was another
camp she built up later on actually when I went to college.
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They needed a telephone system to string together all of their different sites on the camp. And so |
built a small circuit board with transistorized telephone exchange. Probably the first when | built.
There was all transistor. Because | had those parts in MIT, and all of the commercial exchanges
were still relays. | had all relay equipment too, and | used that in school. But to do the camp, | just
did it with transistors. And they were in stock at the camp. They had wires between the places.
And they handled telephones, calling each other, which was great effective. And then | could call
out on their other line. (LJC: Oh, really?)
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So it was very interesting experiment, because no one had really done that before. And they made
it available for the camp. So that was the kind of thing that went on. A lot of the work with the
camp was just manual labor.
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LJC: So maybe the audience also want to know your family life? What is your family like when
you were a kid? If people could watch it as a movie.
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LR: My family life as opposed to what | see today was more regular in a sense that we all sat
down at the meals together. So my mother cooked. And my grandmother was there for a while.
And she helped. Well, for breakfast, it was sort of depending on when we got up. We cooked on
our own. But for dinner, we all sat down together, and talked about the day, talked about what was
going on. So we were very close as a family. We stayed together.
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LJC: Were your grandparents live nearby in the same town?
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LR: My grandmother, my father’s mother, and father lived in ... where he grew up. So when he
died, she moved in with us in the East Coast. And so she lived there for a number of more years
with us. My other grandmother, and mother’s father had died somewhat earlier. He was in
Massachusetts. And my grandmother had a big house there. We went there and visited quite often.
(LJC: Oh, really?) But they lived in Massachusetts. She never came down. We went up to see her.
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LJC: Who had more influence on your personality or character as a child?
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LR: Well, I’'m sure my father and mother did. I don’t know if they are different. My father clearly
was a good influence on science, managing science and working at science as an activity. And my
mother had tremendous amount of knowledge and energy. So I learned a lot from her. And | saw
her as a very strong person. They both lived until they were above 90. So they lived great, longer
than most people at that age.
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LJC: You talked about your father, rights? So anything specific that you think have biggest
influence, No. 1 or 2, regarding hard-working, or creativity?
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LR: I can’t say there was one thing that was stronger, because they both have strong influence.
They both were very intelligent, and capable, and powerful and energetic people.
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LJC: Let’s just compare your parents. It’s more like the character of your father which influences
your characters is hardworking, creativity or something like that.

LIC: FATHREE— TEAISCEIE. P EAORAEBN AT« B3 77 B AL A A0 4 ) R i B
K?

LR: Both of them did that. Because my mother worked very hard too. Even though she wasn’t
allowed to take a job, she ran the Girl Scout, she ran the United Front. She was a cheer leader as
well.
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LJC: It’s a contribution to the community as well, leadership. Is the Girl Scout still going on very
well today?
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LR: I don’t know much about how it is doing.
LR: JAFIEEIAAEREL T .

LJC: But it’s very popular in California. Right.
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LR: So she was very strong as well. | think both of them affected me similarly.
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LJC: So it’s long-lasting effects, not just specific events or specific moment that made you feel
that you wanted to work on science. It’s long-lasting influence right?
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LR: Well, as far as the choice of science, my thinking is that chemistry is seen like an old head, an
old technology just like mechanical. And | was looking for something new where | could make a
real change, make a difference in the world, which actually I did (laughter). I was looking for that.
So | went into electronics, because it seemed like the newest field. There I could get into. So |
went into electrical engineering when | was 20. So | stayed with electronics and will get back to
them. But | spent a lot of time working on... well, I thought about it, and decided how to pursue it.
Actually I was admitted to Harvard, Yale, and MIT. | chose MIT because it was the electronics.
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LJC: So you have your idea on what field you want to pursue already, right?
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LR: Yeah. Well, when | was in high school, anyway, maybe before that.
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LJC: We want to know more stories about anything very impressive when you were a child.
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LR: I’m not sure. You know, as | said, | built the TVs, | built all sorts of things around the house.
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LJC: Maybe just how did you figure out that you wanted to build the TV, or what’s the process
you bought the material, made it, and the challenge in the process?
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LR: Well, there was a kit, you could put the parts together. And | had other kits at that time that
were for the solar scope and other pieces | needed. But it was a new thing, and we needed to try it.
So it put it together, and built a cabinet, and built the TV.
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LJC: But I’m just wondering, other than the kits, how did you know that theories on the electronic
secrets?
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LR: Well, in this case, the kit helped a lot. It told me what | had to put together. But | had to settle
everything and put everything together. It gave me a good idea how it worked. Later on, when |
was in high school, I got a job in the local TV repair shop. And I learned. | was the only one who
understood transistors there. So | had to do any repairs on the transistor. But then | felt close to
every place, tubes and TVs, and fix TVs when they were broken.
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LJC: What was your parents’, your father and mother’s reaction when you told them you wanted
to build a TV rather than asking them to buy a TV. You know, | can never imagine my daughter
wants to make a TV for me.
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LR: Well, at that time, that was probably the most economic way to approach it to get a kit to
build it. But | also wanted the experience. | mean, | was interested in doing those things, and
seeing how they worked, and making sure | understood them.
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LJC: So when you made the proposal to your parents that | want to buy the Kits, | want to ask for
some money, what was their reaction?
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LR: They helped me by buying it. They were quite cooperative. They loved to have me do things
like that. They didn’t watch TV much ever in their life. But it was down in the family room, and
my sisters used it. And T used it for some. I didn’t pay a lot of attention to TV, but I did watch a lot
of movies back then. I don’t watch any more.
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LJC: So you finished the TV and reset the TV in one time, or maybe you did the work...?
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LR: Oh, it took weeks, roughly a month to build. Man, I had to go to school and do other things.
So it was just a project that | worked on. There were all sorts of things like that. Probably I when |
made the nitroglycerin and | went to school, the elementary school, as | say, it was like in second
grade. And so | took some of it and put it on the rocks and pounded it with my friends with
another rock. And it didn't explode, which was lucky. Later on, | learned that | had it at too high a
temperature.
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LJC: OK. Do you have a chemistry teacher?
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LR: No, I had my father’s books. (LJC: Oh, really?) I just grabbed his books and searched for
what | wanted. He had plenty of materials. It was much more than most homes would have, since
it was his business. In any case, there are more stories when | get to MIT. So maybe they want to
move out of the childhood. I don’t know.
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LJC: We’d like to know more about the childhood then we move to your college life. So, other
than your family, what about the environment on the town, maybe in the school? Which
influenced you?

LIC: HAME FEZ R TEENFER, NaBATFIOTHEI R 2AERE.  Ba, B ITERR
N, B ERREEARE, SRR ? WA 2 42

LR: OK, Well we lived two and a half miles out in the country from town. So it was it was not
something where we could walk to town. And we could ride a bicycle, but it was a job. So my
family usually drove us into town if we needed to go or the bus took us to school. | spent a lot of
time in the countryside as a result. And with a friend who lived nearby, we went up and down the
rivers. There were a lot of rivers nearby.
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So we explored all of the tributaries and land, and spent time just running around the woods. One
of the things | built was our pistol. It was started out as an air gun pistol, but | put on a new board
and a new thing, and put twenty-two caliber bullets in it, and fixed it up so that it would work.
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And I connected it with an electronic solenoid. So when the electric eye | built would detect the
groundhog, or, call it a groundhog. Things were buried into a hole. So | put the electric eye across
the hole, and the pistol aimed at it. And so if he came out, he would get shot. It didn’t hit. It didn’t
work. He avoided it. But in any case, it was it was not a very accurate pistol because the board
was very poor.
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LJC: OK. But it's very creative for kids. Yeah.
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LR: And we had a rifle, so | practiced shooting in the backyard, but also at school. And as I said, |
got very good at that.
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LJC: So it was considered as a sport, right? Rifle was considered as a sport that time? Did you
mention that you have won a second place in rifle, right?

LIC: M drtigfeil e —Iissh, xiid? Mg SgaA R —Tisshng ? ERI4 R 2ED
Fo b il EEFR TP ERAT 158 44, XTIE?

LR: It was recognized activity for the schools. And there was a statewide competition. Same with
music, they had a statewide competition. So I did that too, as well as playing the symphony, lots
of other things.
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LJC: So as you see, playing the rifle, you need to be very focused, right, for practicing the game.
Is there any similarity between rifle and maybe your project on the electronics?
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LR: I wasn’t particularly interested in rifles as an activity. But getting to be good at something like
that was one of the options that | had at school. So | did. | mean, | had already practiced quite a bit
at home, so | do pretty well. But the big heavy rifles that they used for the school were harder to
handle than the light twenty two rifle.
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Uh, so in any case, | did lots of different things. That's the main issue was raised quite widely. But
my aim at school and in terms of most of my projects was an electronic.
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LJC: We also want to know what your personality was as a child. In general. More active and
outgoing, or someone just like to stay at home, just do my project?
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LR: Well, I didn’t, I wasn’t, I never have been outgoing, like making lots of friends and spending
lots of time with friends. As | said, I spend a lot of time with a neighborhood boy walking in the
woods. But it was what | did things. And in large part, |1 did my projects at home and at school,
and played in the orchestra and did other things. But | wasn't widely active in making lots of
friends. I was more concentrated on what | was doing.
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LJC: But you did help on your mom’s Girl Scout program, right?
LICAE s B SE A 1 M 8 7 I H , X2

LR: Well, | worked with them at the camps, and then | saw what they needed in the case of the
telephone exchange. But that was the main project | did. Otherwise it was mostly manual labor.
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LJC: What’s your interaction with your sisters? Any stories?
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LR: Well, no, my sisters were older, three and seven years older. So my older sister, | didn't see
too much because she was considerably older and then went off to school. And she went to
Cornell at that point. And then my younger sister, | spent more time with. But the biggest thing |
remember is she kept tickling me. It was annoying. But | didn't spend lots of time with them. The
age difference was not conducive to it.
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LJC: Also in this story, in the school, maybe regarding all the teachers or students, you know, or
classmates, in elementary school or middle school?
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LR: Well, I didn’t have a lot of unique stories about school that I can think of. In seventh grade, I
was in science class. And | was in since | was advanced, they had me doing some of the prep. And
I was pushing a glass rod into something, and it broke and cut into my hand. So it was a big
turmoil at the moment. The teachers were very supportive. They liked the fact that | was good at a
lot of these things. And so they took advantage of that.
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LJC: Which grade did you start the science classes, seventh grade or even earlier? Yeah.
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LR: Seventh graders science. Yeah, that ran through the rest of our high school.
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LJC: So did you have any science project in elementary school? Maybe.
LIC: e/ N A A A A RHEIH ?

LR: Well, no, in elementary school, we didn't have a lot of projects. And when | was in sixth
grade at home, | built an elevator in the big oak tree that was out. So I used a block and tackle to
pull a great big crate up and down so | could go up to the branch and go down. So | use that.
Unfortunately, | used a brass bolt to hold it to the rock, the block and tackle. It sheared one day
when | was sitting in it, and broke. And | fell on my back inside the box on the ground, and broke
my back. So | was in the hospital for a little while, and well, that got better and they put a cast on
and everything. And so | miss the piece of sixth grade. But | was far enough ahead that they
ignored it. In large part. There was no special projects in elementary school, and | didn't have any
particular experience.
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LJC: So even your school or in the town, there was no such a science club for kids?
LIC: FrUARME 2 ARA2EAR s b, A — NE A TIIR2ER RSS2



LR: No, I don't think there were science classes. | did tons of science at home. But the school is
mainly reading, writing and arithmetic.
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LJC: So we just wonder where you worked on your project, in your house or garage? Did you
have a dormitory in your home?
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LR: The basement was totally related to projects like that. So my father built, in the basement, his
own table and wall of tools. He had electric grinders and sanders and all sorts of machines running
on the next table. And then they had a lay to do woodworking.
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And so he had a lot of power tools to do things. And so | used those to my projects. And he and |
built down another table for me to do my projects with some of that with chemistry, some of that
was electronics, some of it was just mechanical pieces. One of the things he did was he collected
old parts that were not useful anymore, middle parts. And so we had a large collection of piece
parts that I could use to build something, or to fix something. And that’s one of the things that
they encouraged me to do is collect the parts so | could fix things.
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LJC: So you know the different functions of the materials, right? How to make stuff. Did your
father teach you how to operate the different tools?
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LR: Yeah. That was standard, and he had to make sure | knew how to do that. And so I did things
like the tesla coil I wound on the lake, so that because it was huge amount of wire, tesla coil
winding wire, for miles down the tube, which is about this long. So they did that on the lake
because at least could let it turn while | was holding a wire to, and other things like that. But it was
a well provisioned basement in terms of tooling.
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LJC: But I'm also wondering, how did you have the idea like tesla coil and induction heating,
right? That wasn't popular at that time.
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LR: No. In fact, the induction heating, my father brought home some big capacitors from the lab
that were left over. If | couple them with a coil, became tuned to sixty cycles, so that we had an
oscillating circuit at sixty cycles to make the induction heating. And then I put that under my table
and I could cook things on top or whatever. It was an experiment. We didn’t keep it indefinitely.
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LJC: But one thing concerning all those experiment is about, as you know, it’s safety. Right? So
the at this time, today, in school, most students are not performing those testing because of the
safety concern. Right?
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LR: Well, he taught me pretty well how to be careful with safety. So | was well schooled in that. |
don’t think there was a problem in safety because of the fact that he supervised largely if I was
doing anything that was dangerous. | mean that tesla coil isn’t that dangerous. It can give you a
burner that cause spark. But that’s about it, and it can’t kill you.
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LJC: I’'m amazed that even if your father was a PhD in chemistry, he knew the equipment very
well. Right?
LIC: FARMIAHIE, RIMEEHSCR B At Al X i & AR % 1.

LR: He was quite right. Yeah. His specialty was his chemistry. But outside of that he certainly
was excellent at woodworking and fixing things. So he really fixed everything in the house,
including the roof. Sometimes | had to help.
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LJC: So were your elementary school and middle school in the same town, same neighbourhood?
LIC: H N A 2 7E [F] — M XA R —ME 1 2

LR: The schools were in town, two and a half miles away. So they were close. So that saved them
driving or doing anything.
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LR: So before we move to college, any more story or anything impressive about your middle
school life? Well, on this.
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LR: Well, I'm trying to cover anything I can remember. There were lots of projects, but I don’t
remember much more about them. You got almost no. It’s too far over.
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LJC: But your grade in middle school and high school? Your academic achievements.
LIC: BETIRRIGAER] P AT = T A RS ? e S5 1 2 AR Bt

LR: Oh, I did extremely well. They realized in the standardized tests that | was 99.99 percent. So |
didn’t have any problem in school as far as academics, and in high school, I did very well. So as |
said | got accepted to all the colleges without any trouble.
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LJC: You just said that you were very good in science and math, right? But how about writing,
English or something like that?
LIC: IRNIA BARFER B EARE A, xfng? (HR5/E, REESRUINAH B ARE?

LR: I wasn’t very interested in English and writing early on, but in high school there wasn’t I got
into. Because of my testing, they realized that | was belonged in advanced course. So they put me
in a college grade, writing and reading, English course. And | wrote an award winning essay,
something or other. That was actually in a national competition. I did extremely well because | got
interested thing. But before that it wasn’t very interesting, until it got to really where I could
express some new thing and make something with it. So that changed the English around, and it
was never my strong interest, but I got very good at it.
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LJC: At which grade did you make your mind, and decide to pursue the degree and consider your
career, and want to study computer science?
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LR: I didn’t know about computers early on. I mean, I knew about whatever I read, but that wasn’t
much, because remember, this was in the forties before computers were even around. So what |
was interested in is in electronics generally. And then, it wasn’t until my senior year in college,
the actual computer became available. And I’ll tell you about that. But I didn’t get interested in



computers, and really because there wasn’t.
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LJC: So even in high school, you have never heard of the computer, right?
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LR: No, no, it wasn’t something that was around in the forties. | mean if I read back | see that any
act on a few machines were started in the later forties, but there just wasn’t any public literature
about it at all. | mean, 1 was all in this in back rooms in the schools.
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LJC: But there was some like a calculating machine already, right?
LIC: {HR&F LN CALBITEN T, w?

LR: Calculators came out and | had an HP calculator. I don't know exactly when that came out,
but whenever they started selling the HP calculators that let you do good things, then I got.
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LJC: Do you want a break before we moving?
LIC: ZkS:Mi A, HEARRE —TFg?

LR: No.
LR: ?&9\%/\0

LJC: Let’s move to your study in college.
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LR: So when | went to MIT, | first lived in the dorm, and | paid a lot of attention to the courses
because | thought you had to do well. So I got all as without any trouble. As a result, they put all
of the people, the thirty of us that had all as and did extremely well into a special class called 6B.
Now, course 6 is the electrical engineering. 6A was industry-related, and 6B didn’t exist before,
but it was a new one where the head professors ran the classes. And we weren’t expected to do
extremely well. So this was a class went directly on to a masters rather than bothering with a
bachelors. At the end of four years, we went to a five year, but a masters course really. And in the
course of it, there were all sorts of projects that | could undertake. So I'll get back to that.
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As | went to the school, | spent time with my friends in the dorm, and we did lots of things. One of
them was that made nitroglycerin pack at home and brought it in. And we blew up things and
around that were unharmful, wouldn't bother anybody.
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One of the things that I did was fairly spectacular. My father brought home a lump of sodium
about this size, of a huge amount of sodium, but metal and totally explodes when it hits water. So
we took that and | wrapped it in all sorts of paper inside some kind of wrapping. And we went out
on the ice in the middle of the Charles River in the middle of winter, drilled a hole in the ice, and
dropped it through, and ran like mad back to the shore.
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And the device then, when the water suck through the all the paper, the sodium exploded, and
made an explosion that essentially covered the whole Charles River. It was actually multi things, |
mean, because it blew up a lot of pieces that were large, they hit the ice, they exploded again. So it
actually spread about a mile and it was huge. It didn’t hurt anything. We carefully placed it so it
wouldn’t hurt anything. And we weren’t around by the time anybody realized it. So it was a huge
success in that respect.
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LJC: Did other people watch your experiment?
LIC: HAm AR H % 1 EHses?

LR: My friends, the three or four of us. We didn't have any other people watching it because we
were trying to be quiet.
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LJC: But they have an explosion. It is difficult to be quiet.
LIC: {HEMRIET o RAMEME i
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LR: No, no. I mean, once the explosion happened, but we were off going ashore far away. So we
were just watching. It’s actually timed just well. We got out of there and it didn’t hit anything.
Actually there were boats along the edge, so and it missed those. That didn’t get close to them.
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LJC: So what drove you and your father to do the experiment? It’s just for fun or?
LIC: TBAA A SRRSOk ZMSLIRe ? RN 1 iFBrit ?

LR: My father didn’t know about that experiment. He brought this sodium home, and I hadn’t
done anything with it, I took it to school. But I also made the nitroglycerin he didn't know about
that until 1 told them much later. But in any case, | made other things like sodium fulminate. My
friend, one of my friends, it blew up and gave him burns. But, I didn’t get hurt because I was
careful. That’s what you use for the explosive to set off the dynamite is the fulminate. So we
needed some of that too. So the electric wire could trigger the dynamite. So the electricity triggers
the fulminate, and the fulminate explodes. So that’s of the dynamite.
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And we did things like that. I also wired the dormitory. Well, I didn’t have to wire the dormitory.
There are lots of wires. So | took advantage of those wires, and set up arrangements with my
friends in various rooms to all have be able to use the outside line that | order to the room to make
telephone calls.
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LJC: Tt’s actually something like the Internet, right? It was connected to the communication
among the dorms. Right?
LIC: ‘ESkhr Rt g2 TR, X ? gk 115 & Z 18] VI .

RL: Right. And I also connected it to the MIT exchange as well as the dorm exchange, so that they
could use the outside MIT exchange lines. There were phones occasionally in the halls. But they
just put that in everybody’s room if they wanted it. We quickly learned through MIT exchange to
be able to call into the tie line network. So MIT was tied in with the Lincoln Labs and IBM, and
lots of corporations throughout the world. | mean throughout the country, in the defense network.
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Lincoln Labs was MIT’s lab, and it was in the defence industry. And it connected, it had tie lines
to IBM. So as | learned the dialling, every extension possible, | mean, every three digit or two
digit number, checked all of the two digit numbers to see if there was a tie line. If there was a tie
line, I checked out calling somebody locally to see where they were. We’re calling the operator,
you know, finding out where | was and building a map of all of the tie line extensions.
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I found if 1 went through Lincoln to IBM, there were two sites, one in Kingston. Two different
sites. And they had a tie line between them. So if | went to the remote one in Kingston, and then
took the tie line down to the other one, they thought | was in Kingston. So the operator would
connect me with their New York tie line, city tie line. And I could then call my father’s tie lines in
New York City. And | could call free to my parents. And soon that got published in the student
newspaper that there was this tie line potential to New York City. And too many people started
using it, so it got cut off.
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LJC: But if you make this change on the wire, did you get a permit from the office?
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LR: No, we just went to the wiring what we choose. | mean, once you understood the system, it
was easy to fix. | also worked in another one of the dorms to connect to what they could connect
to. And actually, built the exchange from my parents’ camp at the same time, and built the
transistorized telephone exchange for their camp.
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So | did lots of different activities when | was in my sophomore and junior year, because it was in
the school and was relatively boring. It was very simple for me. And | did all sorts of activities.
But then in my senior year, | started having lots of projects that were possible.
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And we built things. One of them, one of the professors wanted to see if he could create the largest
magnetic field, and pulse. That was possible. That was in record. And so he collected a huge
number of big capacitors, which filled the room like this, more or less.
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And | built a really large power generator for high voltage electricity, with big power tubes that
they had at MIT. And so it could generate, | think it was about ten thousand volts to charge all of
the capacitors. And the room was totally locked with electronic locks that we built. So that nobody
could get in the room when we charged it. And then, whatever, when we when we triggered, it
would connect all of the power through one single loop coil. And that coil generated huge amount
of magnetic energy. And that was what he was measuring. That’s what he wanted. So a couple of
other students and | built all of that, and tested it for him, and got it to where it ran the highest
power to anybody.
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Another experiment that | did was to build an experiment where magnetic field that | created
floated a steel ball, and in the middle of air and spun it, so that he could have extremely high
rotational energy, because the magnetic field was rotating. And the ball rotated was a small ball
about this big. But it rotated at extremely high speeds, much higher than you could if it had any
bearings, because it was floating in air, and things like that.
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And then in my senior year, they brought the TX-0 computer from Lincoln into the place. | also
did one job on the IBM computer at MIT, which was punch cards, which | hated. And they had
me connect a new type drive to the machine. So I did that. But, after that, | found the tx-0. And
then | spent seven hundred hours on the TX-0 alone, the most time anybody had spent on a
computer alone at that point, most likely in history. Because it was the first computer, it was the
first transistor computer. And, as such, it was just like today’s computers in terms of operation that
was very effective.
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And I did a what’s now very, very common, but was totally uncommon then was a neural net
program to do Al, and recognized handwriting extremely efficiently. And | published that. So |
was one of the first neural net programs that existed. Now everybody’s doing it for the Al but I
did it back then. I then quit doing that when I finished my senior year, and started working at
Lincoln Labs on the TX-2, which is the bigger machine that they built. And that was the machine |
did a lot of my work on and started the Internet working and so on.
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LJC: So I just wonder Al wasn’t popular at that time. How did you have the idea?
LIC: FRAHT M, Al ARIEAZIGW. ERE BRI A ?

LR: You know. Well there was a strong Al program at MIT with Marvin Minsky. So he was
pushing Al I didn’t mean I didn’t do anything with Marvin generally except I knew him pretty
well. And we talked, and | helped him in in various cases. But Al was, it was clear that we could
do something there. But I didn’t want to spend all my time at it because it looked like it was in a
very early stage. And it was really, | was looking for something where I could be in front.
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I was with a neural net, but I didn’t follow through that and anyone, I didn’t know whether that
was the approach that would win or not at that point. | knew it worked well.
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LJC: At least you wrote some code for it.
LIC: Z/MRNESE | LD,

LR: I wrote all the code, and did the whole thing. I didn’t have any design to go from. I just built it
to have, you know, an array of neural net. And it worked. | mean it worked very well for
handwriting.
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LJC: Could you tell us what’s your deepest motivation, or what drove you to work hard on all
those projects? What’s your goal?
LIC: R URIAT, Bl BERRIRIEINIRT A, B U, AT A WA A T A X L8 T H
EBATAE? R AR A



LR: I get very interested in in making something, understanding something and making it work,
and creating something. And so it’s only when I am creative that I get interested. And I did all of
these things to be creative and challenge myself to learn. So at MIT I did all my courses. | actually
didn’t like the field theory part of electrical engineering, where we had to learn how to magnetic
fields in space, and that sort of thing where we had to use differential equations. I wasn’t
interested in differential equations. I didn’t find it that exciting, but I did like the computerized
steps where | knew what the algorithm was and what | was doing.
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And so | learned the program very well, and | was extremely good at it. As soon as | went to
Lincoln Labs, they just turned over the great big machine to me and said, build an operating
system for us so that we can use it. I mean, they just built the machine that just finished. And it
was slow. It was six micro seconds per cycle, compared to today's machines, which are huge
compared to that. But given that it was all machine code, it was a much faster than a lot of things
today. I mean much faster at that time.
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So | built the displays that we had one display on the big machine. And I designed that so that |
could see 3D in motion. | could rotate objects. | could do all sorts of things that were in real time
at that time with a slow machine. But the first thing | had to do is build the operating system. And
they gave me a plug board to start with. And so | wrote commands onto the plugboard to load a
paper tape. And on the paper tape, | wrote the commands to start building a sampler and a
compiler, and the operating system, which was actually a time sharing system, because that’s what
| wanted.
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So | built an entire operating system from the ground up. (LJC: Amazing.) And all of the tools to
run the tape drives which they built over time, and to run all the piece parts of the equipment, and
to manage the assembly and compilation of code. So it was then all the other people that were
there worked on it and used my tools.
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I managed them generally. So just because | was there and | knew at all, | sort of wound up
managing everybody. The person who was in charge of the lab who had built the computer left
just about when | came. So | wound up being, even though I was just the staff member, staff
associate to begin as a graduate student, I was wound up running everybody because there wasn’t
anyone who wanted to do.
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LJC: This seems to be pretty much similar to your career in the up part, right? The manager of
their program right? You’ve tried all the programs at school.

LIC: XAUF- S4B mE RN AVEBUARRL, XIE? S0 H 48, B OCaErrs
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LR: Yes. I’ve been the CEO of everything I’ve been involved in almost. So it’s generally in order
to make sure my ideas get done | have to sort of run them. In any case, the TX-2 activity was all
involving. And | did my thesis there for three dimensional. Well, | did two theses. One was a
master thesis, which was to reading photographs. But | built a scanner, which was an old facsimile
machine, and read into the computer photographs. And this was the only source of photographs on
digital tape. So Marvin Minsky at MIT asked me for copies of all of these, and I realized there was
no way to get them to him.
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I had my machine. It was different than his machine. Even though they were related, | mean, he
was on a TX, he was on a PDP-10, which was the commercial outgrowth of the TX-2, but it was
different enough that you couldn’t just move code. And so what I had to do was I had to build an
interface for an IBM tape drive, and write my photographs under the IBM tape drive, and deliver
it to him. So it took months to deliver the photographs to him.
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And I have lots of photographs because I’ve taken photographs of lots of art in the museums. And
people wanted to study whether they always had certain characteristics to the histogram of



intensity and color. So | could do those experiments with all of the photographs. | also was using
the photographs to do my PhD thesis, which I'll come back to. But the first thing I did was to look
at photographs and see if I could compress them so that they could be sent much fewer bits.
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That program, what | decided to do was to build a pseudo random number generator, which was
very small and efficient to generate a pseudo random code of about another, I don't know how
many bits, six bits or four bits. That got added to the intensity level as you were recording the
photograph, generating the base level. So instead of having... if you were only recording three bits
of information, the third bit was being juggled back and forth. But the other bits that | was heading
in pseudo random, and so all of the edges were smeared, and so there was no boundaries like you
have in a normal photograph of here is the second bit and here’s the third, I mean, with an edge.
The edges are terrible for humans.
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So | smeared them out with the pseudo random noise. And then when | was to use them on the
computer, I ran the same pseudo random number generator over again, and unsmooth the energy,
got rid of the extra energy. So the result was, you had a presentation that was looked like you
know private code rather than a three bit code. And it was very high quality picture. That got
patented by MIT and myself, and had government free license.
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So the government used it for moon photographs that they returned. So that | went out to their
contractor in lowa, and helped them build hardware to do this. Because in those days it had to be
all flip flops. So it was not an integrated circuit where you could run a programmer. And so this
was just straight hardware to manage the bit management and the pseudo random sequence. And
they used to send that to the moon, and they recorded all the photographs and send them back.
And that’s how they did the moon. They didn’t have a patent free license, so nobody ever wound
up using it as a patent in its twenty years for seventeen, whatever, because it was a long time ago.
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LJC: But it’s still a very powerful technique that people can use. I mean, even if it’s down at the
sixth bit or seventh bit, it would improve things. Is there any other compression technology and
image compression technology before your invention?
LIC: {HEVIERE AT LUE s KR . B e AN m-bAr, MAENeE TAF. EEH
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LR: Oh, yeah, people did various things, but they were much too expensive to use. And so when
you looked at trying to do something economically for like the moon that you could build in
hardware, that this was the only thing around. It actually did just as well as some of the more
complicated processes. But people kept on building better and better compression, | mean, over
time. So that was an ongoing activity. I didn’t stay in that field. I then moved to the PhD thesis,
which was to look at three-dimensional photographs of a table and chairs, and look at it as finding
the edges.
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And that technique is now called the Roberts Cross. Its standard in the art that finds the edges of
things. (LJC: It’s important today.) I didn’t realize that it was named and it was in all the
textbooks until | talked to people much later. But that was an interesting story. | met this guy at a
conference where people were getting awards and he came up and said he wanted to shake my
hand and get to say hello. I said, well, you're talking about the Internet? No, no, no, no, it’s the
compression. It’s the Roberts Cross and image management, which I didn’t realize when that was
in the textbooks that there were people learning at that page.
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But in any case, my goal in the thesis was to show that there was various theories and they’re all
wrong about how you looked at 3D if you didn’t have stereo. And you see a photograph and you
recognize the 3D very well. You understand what’s going on. But people were talking about all
sorts of strange concepts that might be causing, that making that possible. And what | realized is
as long as you recognize gravity, you were pretty much on the right track. It was floating in air. It
was gravity-based.
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So what | did was | found the edges. | then mapped it so I could recognize that was a rectangle,
had a certain projective angle. 1 worked out the projective geometry, which nobody had before as
a four-dimensional transform. So | was a matrix transform in four dimensions to do the projective
image. So now I can do that very fast on the computer, and find the map of basically a rectangle of
any shape, and map it to the edges, same with the chair and the pieces with piece parts.
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And | put that all together, and then I could rotate it in 3D, and show you that | knew what it was
in 3D by rotating it on the screen in any angle you want. So that thesis | used was the first in a
long series of 3D display technology. And it’s quoted all the time as the base reference for all that.
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LJC: Who is your PhD and master advisor?
LIC: e/ sy o e AR - 2 T 2

LR: Peter Elias was the primary adviser. Claude Shannon was one of my advisors, and Bob XX
was the other. So all very senior. And Shannon was very interesting, and he took me to his house
and showed me his unique bicycles and TV and all sorts of things that he played with. He played
with all sorts of things at home.
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LJC: What’s their advisory style? They were more like teaching you every step, or just give you
all the ideas?

LIC: MAITRHE SRR AR ? MATE R FIET A, SR ARG B AT ?

LR: No, no. They don’t teach me anything. I talked to them about what I was doing, and I made
sure | was on a path that was recognizable as a PhD thesis that had the right, but had a theory that
was proven. Something that was creating, that was actually so far advanced compared to anything
else of that age. Another friend of mine, Ivan Sutherland, who was working at MIT at the lab, but
at the time. And | took that 3D program and he built a big thing that came down from the ceiling
and held a head-mounted display. We put a small display on. And I had already built sonic
generators that there were four on the display that received any ultrasonic sound, and then one on
one. So the one could be found in three space very easily. And so we put those ones on the



head-mounted display. And so we knew where the head was and what position in space and so on.
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And we could then display, and you could look around and see everything. So it was actually a
very... You could look at a 3D image that I had or whatever and look at it from any point of view
you want when you’re moving your head. And that was the head-mounted display virtual reality.
It was way early, so early that I then decided this was a dead end for me, because basically about
twenty years before anybody would make that cheap enough to be used. | had all this expensive
equipment, but nobody could do it in their own lab. I mean, who just was too much?
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So I said, okay, I’m not dealing with the display technology mean with the picture processing
anymore. In 1964, | met with Doctor Licklider at a conference. And he was running Arpanet at the
time, running the information processing program. And I just left, and Ivan was running it then. |
don’t know for sure. But in any case he met with me and we were talking between sessions at the
conference about what was next. And he said well, really have to get these computers connected
together. And I had this story I told you about the photographs moving them to MIT’s lab. And it
was so hard to move data between these different machines that I realized how important it was to
connect the computers together, and build a network of some kind.
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LJC: At that time, is that impossible, or is there still a way to move the pictures among the
machine, but it’s just a copy, or it’s download or something?
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LR: If you’re going to keep them in digital form, you got to move the data. You either have to
have tape or disk or something that’s compatible between the two. So these are easy now, but they
weren’t then. And disk was unique built for your computer. And the IBM tape was about the only
common media. So I had to go to the IBM tape to move the data. You couldn’t move it by wire
because we didn’t have any communication technology.
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LJC: Even wire is not possible.

LIC: ELLHAIT.

LR: Well it was not. People dialled in to the time sharing computer at MIT at that time, but that
was about the most you could do was have just a standard single user dial and typewriter. But
what | wanted to do was it, so the computers could talk to each other and move data at high speed,
and connect people all over the world to the computers.
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LJC: Okay, can you talk a little bit more about your discussion on the conference? You might
have the idea of the connecting the machine for a long time. But the what’s your discussion in the
conference about the connecting the machine?
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LR: In the conference, I didn’t present at the conference. I mean I’'m not sure exactly what you’re
asking.

LR: KA HH W HSEIAH 2 AR B2 A2 J7
LJC: It’s about Licklider. What’s your discussion with Licklider on the necessity of connecting
machine?
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LR: What’s Licklider? Is that about my advisors?
LR: 142 Licklider? #4521 5 fin 2

LJC: Not advisor. It’s more about the conference you talked about.

LIC: AL G0, FAR 1RSI A B AR 2.

LR: The conference was unrelated. The conference was just a standard information theory



conference, one on technology. | just was meeting in the lobby with Licklider. And we were
talking about the future. So it was a small private conversation. And that was the key to say here is
an idea. And | decided very quickly that there was an idea where | could be first, where | could do
something that was different, to make this happen. So | started working on the concept.
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Ivan took over, took position at Alpha. And so | asked him for a contract to have some money to
do this, to do an experiment on it. | then did the experiment to get program the whole code to do a
specified protocol between two computers, one on the west coast and one on the east coast went
between us and SDC. And | designed the experiment so that we could learn what we needed to
learn about the air control and everything else that we needed to bypass noise on the line.
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And that dictated the size of the packet. Because if you had the packet too big, you lose. Back then,
communications channels had huge brush noise because of relay clicks. So in every exchange,
when a relay went, it would give an electric impulse to some other line that went through. And
that would destroy the packet. So you had to have relatively short packets, which wound up to be
around I thousand bits. That could get the most data through with the highest data rate, because
you have to repeat them if they lost.
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LJC: Can you recall your lobby discussion with Licklider? How long did it take?
LIC: #&felZ— F4& 15 Licklider FIR/T 18?2 &k 7 Z KA ?

LR: Our conversation took twenty minutes.

LR: FATRRIELE T 0Bl

LJC: Which year?
LIC: fefEif—4E?

LR: 1964. It was before | did the experiments in 1965, and then | did the experiments to prove that.
Well, we could talk to each other, but the communication channel as a dial up telephone line was
hopeless. It was much too slow, took forever to set up. You send data one fifteen to the time, and
the rest of the time, except the one fifteenth, you are waiting for the next thing to happen.



Computers send it first.

LR: 1964 4. HF/RfER 1965 FREAT LI/, SR/ A T LB RAE X MEE . JATH]
PAUEARAZIR, AR 3RS H S 2k (11815 SR R ARREAE 1Y, SR8 1, 8 TR [ A4 T
R HANRAE — R+ T AOREE, RJER T RIS R, URER T SERrd 2554 tHELS S

LJC: You had the problem before already. Right?
LIC: AR LAHGTAE 251X A [a] G L 2

LR: So what | realized was that there was a huge gain that we have over a dedicated line, a few
used packets, and send packets and use shared transmission line between many different projects.
So the concept was you would have lots of people sharing a big line, but their packets would be
mixed. Because otherwise you couldn’t use the line, and then you were paying for all those
transmission capacity, and you weren't using it.

LR: ERBIATE T LR, —SfdmE8dst, IR EdEa, HETFZ AR
I H 2 A S A e . XM, A IRE N5 — R4, (B AR EdE a2
IRTE—HS. BFUAWIRAERE, IR 1% . 4RI ITA R AR B 2, 2%
ARHHE.

So that was the basic impact of the early Arpanet. As | went to Arpanet and started building it, |
got drafted into Arpanet.
XA SR e ) 25 U JE AR M . RO TR 28 T e i TN, AR T

LJC: Yeah, obviously you had the difficulties before you had some idea. How did Licklider say?
LIC: =2/, BAREAERQIEZATHES) T ADKE, B4 Licklider 2/EA UK ?

LR: He just said there was a problem. What he did not say was how to do it. He just knew there
was a problem. One of the computers we talked to each other.

LR: NI WA AR, st p) 2 B B, R R A . AR 1 ) 2 —h
FEHE L

LJC: Was the problem from his project, or was the problem he observed an industry problem?
LIC: iXj2fth F LIl H i il B, 382 Al L5 380 ) — AN A 1 ) 2

LR: He observed it as an industry problem. He was running the upper program in time-sharing and
computer technology. But nobody was working on it. He just saw that there was an issue, and he
mentioned it in this meeting. That was about it. It was a very short conversation.

LR: A yix e — ATV A @ o A AE 23 I A S LR T TR AR R A iafE mm i H o Al 2
I RNFEMEX AN Al RFE TR, I AR ER R 7 XA . ke, 3
AT 1R T 8 2
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Fr < HBEMIZA AR, —ANRMIZAS......?2
Who came up with the idea of “internet”? He or ...?

LJC: what was, how do you think, what was the source of the ... to build the internet, yeah,
among the machine? That, did it come from Licklider or...?
LICAENL &5 1B 45 FLICRY, X ANMEVE IR S 2 e ? 2] s Sfe g 2

LR: I don't exactly **. | said, what he said was an issue how do you build... somebody got to
build the network that connect the computers. (LJC: oh, yeah, yeah.) That was it. He just know
there was a problem. He wrote papers about the fact that it would be nice to have (LJC: oh, nice to
have, yeah.) intergalactic network. But he didn't know how to do it. He got no... He gave no
insight into how to do it, just that it needed to be done.

LR:FEAIX 4NN FATHYE T, Licklider R 2% 7— @, ZEAHBE. . ... (LJC:
Mk, XF, %o O AlEIEIX AR, AU C . S R SRR TR TR bR B A,
—VIxZ R4 (LIC: W, ZELF, X . EMAFEEEAER. MKH... . 2T 3KE
By, sy MARATERZ) WA, Al R Ul B AN R AT

LJC: This is everything, right?
LIC: i Rt i I 4, X e 2

LR: That use packets was my idea. (LJC: oh, oh.) Because otherwise, I realized how little we used
the lines when computers were **. Because it was all burst. (LJC: OK.) It was a very small
amount of time. So, in the experiment, | proved what the issues were, and what we needed to do,
and that we had to build a new network with packet switches. (LJC: yeah, yeah.) Because circuit
switching was not supported (LJC: yeah, yeah.) under any circumstances. It was much too slow
and too unreliable. (LJC: OK.) And so it was my experiments to prove what we needed to do.
(LJC: OK.) And packet switching is the core of everything on the internet. | get back in the
protocols and... and TCP/IP—another issues, which we should go over. But the issue at that time
was how do you build a network that would let these communicate. (LJC: oh, oh.) And, to do that,
we had to have packet switching. And packet switching is the underlying basis of all of the
technologies.

LR:RH B 2 A8k (LIC: Wk, ®k. D o oA, WRAHBIERE, AT T K
i P2 SRR . AR R AR, AR . FRIWCIRISUE 7 W BFTFE, S0E 1 3ATTZ ML
o, WIRIE T RATL AT LA BT BECR . (LIC: X%f. ) HEEAZHAZ X
Fro (LIC: XXfe O BEX8T, KAREE. (LIC: Xf. ) ¥ BN - BT H EY 1%
L, T RIFR PPN TCPAP P ——3X 2 A 175 FEAR T 5y — I A il e {H I i o) A
T, RZWATHE R AT DI ER EAE NS . (LIC: W, M. ) ZEREEXFERIMLS, IR
MFTR AT WA BRI R A

LJC: So packet switching is that... in your proposal for the funding already or it’s after the
funding you figured out that...
LIC: T L, RAEHEE RIS AR 7 aAgi? IR U, RAERFILT R G, RE



LR: No, it was...it was... the funding was to explore packets—sending data between two
computers.

LRANE, ... & XL PO AR U EE I, BT £ P & F o 1) A% e A

LJC: OK, yeah.
LIC: 1.

LR: And I use packets because obviously because it was no way to send long blocks. (LJC: yeah,
yeah.) And you had to send short pieces. So | had some check on some small packets. That was
just my idea. That wasn’t part of the design or anything else. That was just what | needed to do to
make it work. (LJC: OK.) And, and so, that was my idea. The idea of building a switch to the
network is what | concluded what we had to do. Because you couldn't you use the circuit
switching.

LRAFCHEAR (L, FIRBEEIRIRK X . IR R RERETH B . BT AR AT T — 28/
faf. XIRJANE, ARBH R, WABIRARTE LK. (LIC: IR, ) =N
TAiEREER M T . XRRAENE . R T IRNTE M A, RGNS,
BHERM PR,

F: KA, BA, A AW, #tidixA..... Licklider tHRZEAR BB 242", wift,
MM EAF T AR, XA YA ?

F: Licklider is also known as the “Father of the Internet” by some people. How does he feel about
that? Does he think Licklider should share the title?

LJC: So, s0, so that... also, I think some people uh... consider that Licklider is one of the Father
of Internet, yeah. How do you think about it?
LIC:3RAE, AL N2t Licklider FRAECHIRM 2 A", ARAIEXMUIEEAF?

LR: Well, he, he had the concept that said you needed it. But he didn't have any... he ain’t doing it.
So | consider him the source of the idea.

LR, AR SR AN, JATFHZE B . B AR Al A R 3R
Nyl IX AN B U5 Sk o

LJC: Oh... OK. Idea, the source
LIC:HE, &,

LR: Source of the problem. Not the idea, but the problem.
LR:A R 26— AN IR, AN 5 < ELER I B AR Y

LJC: Source of the problem. You had the problem too in your project before, right?
LIC: A2 25— M2 B E) N o URFEZ BT A H Hh @ 25 XA [, % 2

LR: | realized the problem that | didn't concentrate on in building a network yet. He said, get a



network some kind, whatever, | don't have, but get them connected somehow, which I did.

LR IRBIXA R |, (HAEFE LM RS, BORERETRA RS, fhid, A
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1:23:34
FABERABASAE Z 0 ? Rk At X Licklider IENS, &EA—A?
F:Did he have much contact with Licklider? What’s his comment on Licklider?

LJC: do you have much interaction with Licklider? And what’s your impression...

LIC:#& A1 Licklider $fid ) 22 1 2 A& At (T B G vee e

LR: No, I only met with him couple of times. I met him at conferences. I met him once on my
team. He was, he was not involved in the project. He just mentioned his idea. As you know, he’s
probably written a couple of papers about the, the, the, um, what he called as... I mentioned
before... Intergalactic Network that he thought was important. (LJC: um.) But again, no idea of
how to do it. Nothing to do with packet switching. Just the fact that we needed something to
connect the machine. Everything up till then was direct lines that just were running all the time
from one place to one place. Sage had some of that. And the time sharing machine had dial-up. So
that was all not packet switching. That was all just characters over the line.

LR:AS, AR WRAb) Lk RAE—Lesr ERA. flRE AT H B, FIAh, A
BAEZHRXOH, FORR 7 ik, ME 7 ADRIE, R TR, ... 3T
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Foaf 2 S 1 BRSNS, w2 AR 1 AR Z Ak, A AT, AR 2 i 2 8 A — MR,
A K1) ?
F:Let’s go back to his college life. How was his college life and his hobbies outside of work?

LIC: X mt A mlid 2 1?2
LJC:So, we’ll get back to the topic in the beginning?

Foepxt, mlske BRI GA IR 2 in) @] LLFT. ... AE St R] 213 K 5 9 1]
F:Yeah, get back to the topic in the beginning since we can ask him the questions about the
internet later. Now let’s focus on his college life.

LICAE R A0 ?
LJC:His life in college?

[P D0 D I (A TS SRR VW = K i/ = b 5/ = D= i =0 (W - NP D e = T DA A=A
FEBGRZ o RN e, MIT IXAS,  THEENLER A4 A T SN SE R I .

F: Yes, his life. Interesting things that had influence on him. People, including his professor, who



impressed him. A lot of famous computer scientist were from MIT. Let’s talk about his college
life first.

LJC: OK. Dr. Fang want to be back a little bit. He also want question on the college. Basically,
and we also know that MIT, right, is very famous, play a big role in internet, history of internet,
yeah. We just want to know the education system and research system in MIT, you know, about
the... from your life and experience in MIT, what... how MIT could be a... such, you know, a
important university in history of the internet?

LIC:F o Jy 1o AE [ml SR A 15 A Al AR R ) R 2 A0 . FRATTANTE MIT SR8 44
), EAE TR IR DT b AE T ECRMERT . AT ARAE MIT BIAETEMES, T F
MIT (2B R RAMBIMA R . MIT 2 0 fa] sy BB s B 28 5 B A v A1 2

LR: Well, it was all, it was all due to the fact that...um...several of us started there. Lick
[Licklider] did, and | did, and um... actually... um... one of the people I hired later was... from
there. Basically, it was, it was, it was just...happens there. We were there. They were early
involved in computers. That was the thing... (LJC: ah, yeah, yeah). Not only uh... I mean the
Lincoln Lab activity started building these computers, TX-0 and TX-2. Those are basically where
all of the expertise came for training me and... enabled us to move on to packet switching.
LR:ABSE FUNBATI LA ER 2 MR ELE SR Licklider /& MIT 1), /& MIT (11, K514
RN NGRS E MIT (. THERRIRRF 24 MIT AR JATERE . MIT 1R 55
TFGE BT« WESLREIFMHEEM, A TX-0, TX-2. #EZKH MIT NEXRHEE TR,
RN TH RE BT FT AT e
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Fo AR IXAS KA RS, At TR AN AT 2 B ARE ?

F: How was his college life...his life outside of work?

LJC: Dr. Fang question about the life at the MIT, other than our research, yeah, your project.
LIC:T7 A8 1 MIT ORI A3, B 1 St s A H 2 A 2R i

LR: well, MIT was a very... had a very open capability in terms of their courses. You didn't need
to do the homework if you didn't feel you needed to so long as you passed all the test. And, that
was a great game for me because | was smart enough to learn the stuff and not have to do most of
the homework. So that helps tremendously, and it was very open for new ideas and professors
talking to you. (LJC: oh.) So, it was, it was quite cooperative in that respect. But it had all these
computers capabilities which were important to build this packet. And um... T think the
environment was extremely conducive.

LR: MR, MIT JEH -G AR RO IRFR A S . an SRS A B ZEAE L, IR mT LAAS
REG A EHAAT . WIKU, KRMRIFHIZEECK. FOIRIEY, WTLLE AR,
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LJC: Helpful, supportive, right? Very supportive. How do you get involved into your project? Or
you propose your idea or maybe professor have some project on...

LICxF s A 5 B, SCRpSA AR, X 2 AR SO 2228 AR I 2 5 BRI e ?
R ECHERIH, SR EERARA I ...

LR: No, I proposed all my own ideas. The professors... supported it and said, “as long as you
prove a theory, do what academically... they make you academically appropriate to be a PhD”.
(LJC: chuckle) Uh... and it was... it was actually more than that. But in any case, it was... My
paper on 3D graphics is the base of all activities. Every day it gets more and more citations. Since
all of the reports... | have paper that | wrote on doing radio packet management when | was at the
ARPA and every day | get new citations, readings because that was the basic paper in show how
to use the radio waves to pass effectively with reasonable efficiency. (LJC: Oh.) And so that paper
is in the field my graphic paper in 3D was very seminal because it created the four-dimensional
transform which has been used ever since to do projective display. Doing a projective thing is very
hard to do it. All the time and when | did it, there was only old German text | had to translate to
learn about projective geometry. Basically, nothing was written in the States at that time. | did the
first paper on how to do projective displays... in that thesis. So, | mean, I had to solve a lot of my
own problems (LJC: chuckle) but basically the professors were quite supportive but they didn't tell
me what to do. (LJC: ok.). They didn’t.

LRAS, iXSeREEH R IR A ORI ZER0]... ARSCRER AR, PRI R ZRBRIE
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LJC: but they, they provide resource whatever you want, just student want...

LICAEMATISE A 1 B8, e 1A B L

LR: what they tried to make sure was that | was on the right track as well as academic papers.
(LJC: OK)
LR:AMAT A 75 Z A IR i, AT AR SCHEREEAT 7. (LIC: 4FH. )

Fol] — Tl TARZ AN H R A, KB ARE, A a—R0L?

F: How was his life outside of work?

LJC: How about your daily college life? Maybe little bit...
LIC: i) H s R bl AR s R AR ? BEARET = —TF ...



LR: in, in terms of high school, in high school, I dated one girl, but not very much. And in college
I didn't date long really. Um... | was too busy. (LJC: laugh) and I finished my mas... my P... my
undergraduate and | got married, and, to a local girl. And um...

LR:BE my I, A — D Zikid %, HEAHBAE AR RERRE, R
BUBEAFR K. BRI T . (LIC: K5 WiEswz G AR R, F—A 4
WREENS T .

FooB—4E?
F:Which year?

LJC: Which year?
LICf&EE— - 2545 e ?

LR: When it was in 59. And, and later on | got divorced but that was a mistake. (LJC: laugh) it
was, it was... the first time I actually was able to date anybody seriously. (LJC: chuckle)

LREFE 1959 . 25, WEIE T, [EIR MR (LIC: K5 M, MRk
INE BRI R

F: fth 2 MIT fong 2
F: Is she from MIT either?

LJC: Is your... did your first... is, is ex-wife studied at well...

LICHEL. ... I —fE. ... JEH TR e

LR: She went to the University of **... Had, had bachelors and lived with me after that.

LRt 2 ** K220y, ERZ 20 )E, mAmRER T
1:31:34

FoRAth, IXAMBOGLEBEEW, SCER, X R R A A2
F:Does he love politics or literature? What are his hobbies?

LJC: So, what’s your hobby? Do you like the literature or the... anything else, like the social,
events? Other than... what do you care about other than research?

LICARA A Z I ? JREXROCE, BOE A, BAAZH? BT ... Bk TR,
PR Hopth 52 e e 2

LR: Oh... (LJC: laugh) at school? (LJC: yeah, school.) Not much. As I said, I did a lot of things
like putting the sodium... (LJC: laugh) and using the nitroglycerin and the dorms and wandering
in the dorms other things like that. Building... exchange... | built a phone exchange for the dorm
as well. But in any case, | learnt how to do a lot of things. But, but, MIT was... started to get more
involved as | moved on since my thesis. So | was involved and busy with that.

LR:H...... (LIC: K& fESREMBHREIS 2 (LIC: XF, 88, ) BAAZiF. Rl T,
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Fo REHE, By MIT AR 2 ZXAMREE LR, EFF Minsky 7, #l2iXee N, filxfix s
NEA AR ?

F: A lot of famous people, like Minsky, were from MIT. Does he have any memories of those
people?

LJC: also that there are many famous people in MIT, like Minsky or other people... Licklider, and
(F: 774 >%48) Sussland. So do you have interaction with people in that time?

LIC: R B T ABe B V2 J4 NP, Lot e HAb A ... Licklider, i&4 (F. 7537
AR TR EAE . HE,  URAIX L A AS AR ?

LR: I interacted with those that were related to what | was doing. | interacted with Minsky in his
group. (LJC: ah.) When | went to ARPA later on, | funded those groups. So | got more involved
then because | was managing the funding for a while of (LJC: ah, ah, ok.) project on Al, all of the
Al in the world actually, in the US. So I funded for Marvin. (LJC: oh really?) So | funded a
Carnegie group and a MIT group and a Stanford McKersie group. McKersie was in MIT when |
was there. So, he moved to Stanford. And so | was involved in a lot of project and in fact one of
the project that | started was speech recognition (LJC: oh.) with all these group cuz | knew you
could go a lot further than people to really put together syntax and semantics and all the other
issues. Semantics was key uh... to speech recognition. If you could sort of understand what they
were talking about, it helps tremendously. (LJC: oh, amazing.) And so, speech recognition took a
big step back then. (LJC: OK) But those are things | funded well when | was in ARPA. | was
involved in project from all around computer science. Anybody who had a project came to me.
(LJC: laugh) So, so, that was, that was, the kind of thing that | did mostly. When | went to ARPA,
I spent a lot of time designing ARPANET because there is tremendous amount of uh... unknown
uh... technologies that | had to discover in terms of the typology of the network and how you got
the optimal throughput at minimum cost for a network. (LJC: um.) So I spent a lot of time on the
theory of typology and | ordered did everything else building a network even though I contracted
the actual building of the packet switch after specifying to should be working and I did that turned
out to group near MIT at BBM. But... there was, there was, um...well, I’'m not sure where... (LJC:
laugh)
LR:3 S AT IS AR SR B N AT o A S W W BT BA, Al se it (LIC: W, D
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F: I suppose the book is aimed at helping ordinary readers get to know him better. So, could he
share more about some interesting things in his life other than his work?

LR: Let me come back to the issue of packet switching. Basically, what | did was | started packet
switching to create the first network that did that. And it was designed with a protocol which I...
besides hiring Kleinrock to run at the test lab at UCLA, | got a group of graduate students together
to design the basic protocols that was used over the network. The network control protocol, NCP.
This protocol basically reserves spots for packets in the network ahead of time so when you send a
packet, you knew there was space and then switch for it. And, ah, therefore we didn’t lose
packets... um... except for noise, which we retrace locally in lines immediately. So the next stage
some checked the packets and got retransmission rather than waiting for the entire thing while
TCP does. So, so, it was, deliberate reliable data to the final end station. So, you didn’t have to use
TCP or something else. Um... and then | started... then I, I left ARPA in ‘73 and um, started
Telenet, which was the X.25 protocols was this standard for the world the next couple decade. So
about twenty years, Telenet and X.25 were primary packet switching capability in the world. |
built that equipment uh, uh... so that the UK and Canada and other people they started building
the world network. Other people built their own equipment. But eventually a lot of them came
from Telenet and that eventually went public and sold that to GTE later on. Um... the, the, the
thing about that was it also manage to keep copies of packets and make sure that we have reliable
communication so there was no need to have TCP on top of it. It actually was basically reliable all
the time cuz it makes sure you have space and switches. Today... but then when | left ARPA,
uh...um, Bob Kahn [Robert Kahn] and Vint Cerf took over and brought ** in, who was one of the
people the original committee. But, um, Vint decided that was good enough and we didn't need to
do air control at all. Just having the network trying send it through and then have user trying to
resend it. It didn't work. That technology has worked for uh... for uh... well, it started in 83 and is,
is still used today as the primary protocol in the network. But TCP has the problem that it runs at
certain speed because you’re waiting for the round trip before you can send anything else. So it’s
totally dependent on distance. And that, that is keeping the speed down is what we needed in 1990
not 2018. And so, today, you try to send a big file, you can only get 100 megabits. That’s
maximum you can get. We should be able to get gigabits, um, per second because, um, because
the network is running at 100 gigabits. So why are we working at 100 megabits? So I still have a
problem what we did back then because it’s, it’s... um... it’s restricted the speed in moving big
files tremendously. That’s becoming critical. (LJC: um.) So, the project ’'m working on now is
basically that to fix it up. But | don't want to get into that.
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TR . H Vint A TCP & hr 1, 584 AR5 2 air control. R ZLLE 284 4R 7 A i
2%, ARAPERTE AR BT LT o XEARE A . XAHARUH T ., e 1983 4
FOEAE AN, —BERAFEE, 2B EEXEL. (B TCP A—/Mr @, e eiak
A EREE . FARER—HREE, RS —BRRZ G, ARG, Fit,
BIEA R BIFE BRI . FRATTTE 1990 4ERT LLJSGE, (HILTEZ 2018 4F. BIBLTE, dnsfkq]E:
RRSCAERE, FRABER 100 JELLARFTT . KRR RE T o HBRATPOZ M2 5 Lhks, [
NELAE R 4% (10385 A2 100 75 LUARFIR « AT A FRATIE15 F 100 JK ELRRAE(S B 2 5Tk 2a4i
1 —LERF 5, FRICRRERTAE . P B AR ORFR B PR T A5 36 KSR B o 3 AN ) AR 73
IRCHE, (LIC: WE. O [k, FRIIELEMIGIE 2 B JaX A 8. (HEAE LS
NED

LJC: yeah, yeah. laugh
LICx % KK

LR: But there is a problem that continue throughout history. And I worked various...new
programs in various companies...

LR:A A 1)l SUBLE AR R . AEAR AR, ZH5AFEKMTH. ...

LJC: ok, yeah, yeah.
LIC:4f, Xixdo

1:40:21

LJC: The speed can be further improved, right, significantly, right?
LIC AR A B v] LUK IR $ i, f2ng?

LR: Oh, we can get 50 times what we get today.
LR: AT LASR i 214 K 4 50 1%

LJC: Um um um um...Without the change infrastructure how?
LIC: A B SR 13, B A Fe ?



LR: Without replacing the routers in the user’s computer, we have to do something else. (LJC: oh,
oh, ok) We can’t change the infrastructure that seriously. (LJC: um, um.) It has to be a relatively
modest change. I’ve looking for the way to do that. That’s what I’'m working on.

LRANBEA B i FL A b 2%, P ABRAIAS BRI A% (LIC: Wk, 4F, 4F. ) 3K
TIARERIR B B & I3l EE R . (LIC: WANE, ) DAAUR AN/ NI sl . Fo— BH AR
TERREIZA ) o X FRINAEAE A 5

LJC: The packet switch is the foundation of the internet, right? How do you think about the
contribution of the other country, like European. Especially, there are some report like the Donald
Davies (LR: oh, yeah)

LIC: LA et HIE R J it o 7308 T JFCAs R SO0 A8 H I SR AT 2 i, B T e [ ¢ 2
JCHGEAG S NE SAERT ... (LR: ™k, /2HJ. )

LR: There were two projects in Donald Davies’... National Physical Laboratory. If you read
carefully what Donald Davies when he died, he...published paper was wrong about Kleinrock.
Kleinrock had something that I did in the packets. He just didn't them call packets because there
was no such word then. | picked up the word from Donald Davies when | was at the conference in
‘67, and | decided that was a good word because it was an English word for **. So | picked up
that word from there but at that time, when | had already designed the network, and designed the
packet switch, and um... we actually got it running, he was still thinking about the problem in
building a small switch in his lab. He couldn't get funding for anything else.

LR A S04 0 BT o [ ] 8 ) B S0 =5 A 9 N 00 H o T SRARAT AR 12l 25 T i A R 18
3, AR RIS B 22 e TR R AR o B 22 SN T HE B R A TR . At R I
“packet” X4 FHRIFIN ., BIYANIE R M. EE 1967 FH)x b, ZEIE 3
PEHTRIR A, R T AN AEAFIXMAAE, BFOYER*IeEE. prel, ik e
AR ORI g, W TSR, LR L, ENCRfiEE T (HE4EET
I IEAERE AAEM RS0 S B — AN A g . AR S B BE 8 5CH

LJC: actually you just adopted the name but you have worked on going on already.
LIC:H SR RS 7 IZAN PR, (Hebr EARIIE T R C S f TR T

LR: Oh yeah. It was all, uh, all built. It was just a question I needed to name. But for the thing,
which we were calling a message. The message was too big, (LJC: message, oh.) a piece of
message. It’s hard work to come up a way with for a piece of message. It had to be chopped into
pieces. Uh... in any case, He was unrested in the problem and he heard me talk at MIT once. He’s
written on his papers. he went there for a visit. He learnt about the kind of work | was doing. And
he went back and started working on it. But, they didn't get very far before I finished. It was, um,
a contemporary effort, but a little bit later. He didn't actually discover anything new because I’d
already done it. Chuckle. But in any case, Paul Baran’s paper, become much more involved
because people read that and say, well, it was...my project was to help defence nuclear attack.
Because that was Paul was thinking. He was saying | wanted to build a packet network which we
all called today. He really didn't, uh... he worked at that in *64. At the same time, Kleinrock had
written his thesis and published it. So actually Kleinrock was well first in terms of the
concept...um, what you need to do, what the theory was for queuing and anything else. But Paul



actually more or less the same time, was writing you should do build it first. The problem is he
didn't have a design. He just, uh... talked about it. And that wasn't even available to me until...
after | designed the network. So, it didn't contribute actually to what | was doing. But I had no
intention worrying about it as something that was standing nuclear attack. But it needed to be
reliable. So, I mean, it had to be reliable cuz it had to be connected at least. We already had that
reliability. Outside of that, | didn't believe nuclear was an... an issue. But um... Steve Lukasik
who was running ARPA, a good friend of mine who after um left ... so when he presented it at the
congress he may have used that theory because it was useful.

LRIECAIELF 1o ARERE — PR, &F R, ZITAEEmEe. 5
BARKT. (LIC: F5R, M. ) —FEE. b — R&E RIS, BAELE TR
W o BRAED XA o] R B2, Al —IRAE MIT I B3R BABIX A, 5k MIT 20 7
— N THRIBRAEMAT2TE G, fhEEEWIFGEEFMIE . BREGFZ )G, hI1EREA
LR . M RIUTATHTAR TS, BIARC AL 7M. K. EFRY £,
Wik Z 5 RX A . BOYNTTEE TARRR SR, SR H & iR i1l . R IR
TR AR AU ARG — MR, XA VORI TR T SR
o b 1964 AN R AR SULFN, Jhigw e Si bl R T,
FrEk, sbr b, SE22i% sl s MR XS N, R MR T IRATE AT 4, HEBA
WA 4 R ZI KHEE S 18 SCU RN e f X — W e B, i EikH
Bt P4 o Al R AEIRICIX TR C o MBS SCIRAE BT B 5 A4 B B Bk, %13k
WA 2B . MAEAILERAR SRS o AL ERMATFER . B =]
5, B/OEHUAMERAK . AV RAER] T E SERI TS BRIEZAMIE, TIFAIN
NERA T, B3R RSN R EHE ARPA, 2RI A, MEN S ERRIE
TR BRI, ATREIC ] T3S, RO IRAIEIRIRA -

LJC: laugh. public to understand the importance of technology. So...

LIC: R AR B AR H A ) 25 A
1:45:04

F: Mt FE SR, 2 X =N A, Kleinrock M, Paul Barran ', Davies, Hi/e...... 3% ...
HRHERAS N AT DRk, SN ?
F: So, he doesn't think that the other three people, Kleinrock, Paul Baran, Davies had contributed
to packet switching, does he?

LJC: From vyour perspective, Bob KI-... Bob... Davies, right (F: A~ =& A4, A
HE...... Kleinrock) Kleinrock (F: #4EHT...... K=AN, AR A WA A v1#k) From your
perspective, like the Kleinrock, Kleinrock, Bob Baran, and Davies... they also make some
contribution to the paget switching, right?

LIC:EE K, Bob Kl-...... Bob...... 4T, XTIECF: no, and Kleinrock) a2 %' 72 (F: Davies. ..
Did three of them made contribution to packet switching?) 7>2%' 7, E 22 FIs4edy. ... ABAT]
WXl T —2e TR, 2 ?

LR: who?
LR R I HE?



LJC: The...Kleinrock, Kleinrock.
LIC: =%, w297,

LR: Kleinrock?
LR: 7 2 % 70,

LJC: ah, yeah. Baran and Davies.
LICxf. 3 22 AR e

LR: No. Barber and David uh uh uh... (LJC: Baran) Barber and the UK group (LJC: ah, yeah.)
included Barber and, and... (LJC: Davies, yeah.) and Davies. Basically they wind up making no
contribution of their own. They were working at it at the same time and a little later. But they
couldn't get any funding and they didn't ever do an experiment that made (LJC: Oh, oh, oh.) any
changes at all. And, I don't know, um, | didn't depend on their research. (LJC: ah, yeah, yeah.) |
got the work from... (LJC: ah...) the packet.
LR MR AESr, We.... SAZh A E RN (LIC: W, Xf. ) ALFRfzhAn, A
(LIC: #4ely, xbo ) R, A1) Bt A vaike A 12 Rl B 7 Ja AR AT 7T i A
TH e BTSRRI G0y, AT A 2 i MR I se86 . (LIC: MRk, ) 3K
WAER, RACIHRAESHMANIFILR. (LIC: W, XExt. ) B2 IE k75 650
HiH o

F: NEEAR SVt A 2 K7

F:What influence did the conference in *67 have on you?

LJC: how do you think that... what’s the... how much the importance are... are the influence of
the ‘67 conference to you, your project, or to you, to you?
LICHIN Ny, 1967 42 e h s AR I T H A A 4 500 2

LR: ‘67... uh...
LR:1967 4F...... -

FoogtRXAy, EAME, XA
F: The coinage. That coinage...

LJC: Is that ACM conference? What’s conference? ‘67, the conference on the...
LIC 2Tt R p N F s ? 2 A% 4? 1967 fFEHY 2, KT ...

LR: well, when we, when we, uh... in ‘67, the first... the only meeting that | can remember is our
Pl meeting where | presented what | wanted to do with all of the other ARPA contractors. They
were all basically being paid for by ARPA but I was responsible for their funding. And | presented
what | wanted to do. And um, the um, and the conference basically uh... was Clark suggested
doing ... Actually in cab, he suggested to me doing the, um, switches in a separate computer, a
small computer, which was a good idea. Um, | uh, | had done it already on the TX-2 and STC



machine as the piece of operating system. But that was complicated because you had to do it
differently on every computer. Well as doing separate machine made it a single project good,
which was good. And, so, that idea was very valuable. Wes [Wesley] was my... was person who
used to run the lab. When he left... at Lincoln, he ran that Lincoln Project, so | knew him. Um...
so that conference, | got the feedback from most of the people, you know, at the ARPA meeting
that | told have to sign up for the network. They didn't like that. Because that was going to use
their computers for somebody else. (LJC: chuckle) And they didn't want to lose computers. Turns
out they got more computers due to the speed and time zones cuz everybody could share
computers. So it worked out much better. 1 have projected that we would save money on
computers because of the network. When | grew up that finally after doing whole project it turns
out that I had... um, um... made very substantial cut in the amount of computers that | had to buy.
(Um...) so I’d say, much more money than we spend on the network. That was one of the things
that happened at the conference. | don't think that was <70 ... (F: AT 21t 28 He A4 1] )
A2, ) It was a conference in Gatlinburg (LJC: yeah, yeah). That was the one where | got
the word packet from (LJC: Don... Don...) one of the participants (LJC: yeah). It was ... (LJC:
the colleague of the ...Donald Davies?)

LR: 1967 4y, IBEAEARM G RATIH 7197 A& BAES LAFA N ARPA H)&
ZNBRBREMT 4 XA AR ARPA RN, REMOATMIE %4 5. &
BUR TR 40 SUEEARTE L R @ SR AR A b, A IR A
B i B silsg s, — AN S . X R AMR AR . 3RAE TX-2 #1 STC Bl b
s, ERBERGN . (HIeh e SR I RRVE A, BONEE S sNEA AN FE
T FEMSTRINLAS BT e ds 0 H W LLSEAS B2 S — N H B, XARR L. A
BIRREUE. T[T E BRI N . MMEKE LR s, EEMEmHE. Bre
FANRUt. AR, AR 7 RER > AR Rt /£ ARPA Byl b, RIZHERE)
FLERPIR I H I, ABATTERA B AN . RO T 1A, W] ReE AAm AT A s . (LJC:
) AR LN (S5, POYIE BRI X, AbA152) 7 E2m . oS A
AR 1o 0 H B BCR IR 22 o JREGHERT, SEMIZ T, AR AT 4 r TS

SGRIEANTH B, S5 RAUE IR 1/ ZIN B BT 5. 1998 H B EEIRATREAN
BANRAILZ . ZRAASW ERAER 4. HERGFIZAZ 1970 FFH21......(F: the
conference where he picked up the word “packet”) s&fE @ A2 (LIC: XF, Xfo )

XA, ORI 7Bl x AN E, £ (LC: Fo ) K 5at5xsg
W R, (LIC: X)) fihd...... (LIC: J&JHaNiE Sgeig R 3G ? )

LR: No, he wasn't there.

LR:AS, fiATEY .
1:49:30

LJC: oh, he wasn't there. He’s a colleague. He’s a colleague.

LIC:HK, B4 AiEyy. RMKFESE, 2bhrFE

LR: one of his colleagues. | forgot his name.

LR:ABAE — A A AR A5 T .



LJC: I think the name is...
LIC: K iIcB M4 7. ...

LR: Scantlebury.
LR RFH B

LJC: is Scanbir...something...
LiC: &It 2t 4......

LR: Scantlebury.
LR YR L.

LJC: yeah.
LIC: X

LR: yeah, He, he, um... also suggested that... | was looking for the higher speed lines I can find
because that was critical and he said, he told me that there was a 50 kilobit modem that existed,
that AT&D had. | took, | think was 9 telephone lines. But it was available under ** so | can buy
the lines very cheaply. So, | looked into it. The cost was better than 9.6 kilobit modem. So I, I, |
went to the 50 kilobit lines. I just hadn’t heard of that capability. So he mentioned that.
LR, flif @3k, ... FA R AR A2k, B EARBRA . s rdk, AT&T f—
A5 R RSB S . RE T RICA R 9 BREIRL. (HERr, P A R ARAE L.
FTEL, AR TE . E R A& EL 9600 ELARR IR &R ZME B . FriA3kSE T 5 JIELRE.
AR I IX A SR Ah YRR .

Fo AT A B e 2

F:Did you have any private conversations?

LJC: You... how do you talk with that...with him? How did you talk... you talked like after the
session or...?7
LICARI g i Ja Yy, iEfe......?

LR: After the session.
LR & JG o

LJC: After the session...Oh.
LIC:& W )G -

LR: Yeah, yeah. | presented my paper and he presented his. But the, but the conversation was after
the session.

LRI R T RIS, s TR s, ERATIM IR AR A,

LJC: OK... How long did you, did you talked, yeah?
LICARAITIN T 2 A2



LR: Oh, probably 20 minutes or something. Not very long.
LRKME =0 ih . ARIRA

LJC: Not very long. OK.
LIC:AZIRA, #F1.

LR: I mean, they hadn’t done any experiment yet. They tried to put together a switch. They hadn’t
gone very far yet. But he knew those two things for me.

LRABAT I IR B S0t A TAREE R AT e s . (EBA At (EABL AR T PIMREF
@‘D‘(o

Fo XJUAS, ZPUANHERR 2 A Z 0], HUEAIiiZAs, Kleinrock, AT m ik ?
AL, BB AP ?

F: When did he first met the other three Fathers of the Internet, like Kleinrock? How did he get to
know them and... what are his comments on them?

LJC: people think that we have four Fathers of the Internet. Kleinrock, and then... other few...

LICHEH AT BRI Z ST WAL A5 2%, A HA. ...

LR: basically, that was from the... uh... uh... award that National Academy of Engineering gave
for the um... um... it was the award they gave to the four of us. They were attempting to duplicate
the Nobel Prize but they didn't duplicate the money (LJC: laugh). The Nobel Prize, which, you
may go back one step, which was um... that little poster down there. The one’s from Ericsson is
actually the little Nobel Prize (LJC: OK.) because what happened in, in terms of Nobel... Nobel
um... wrote as will, you can’t have math as a subject. (LJC: oh, yeah.) Because his wife’s
boyfriend was a mathematician. (LJC: OK) and he didn't want the mathematician that was the
Spanish word saying there, which is pretty like the Nobel Prize in the way it’s organized. But in
any case, the actual award is run by the National Academy of Sweden. It’s given by the King. The
words are presented exactly like the Nobel Prize (LJC: laugh) done by the same committee and in
the same conditions. But they had to be funded separately. Because of the problem with
uh...Nobel’s will. (LJC: yeah.) so, Ericsson funded communication award, which would have
been unlegal under Nobel. You can't do it. And so | believe that, actually it shouldn't be call little
Nobel. (LJC: laugh) Because basically it’s the same. (OK) It’s just they wouldn't allow Nobel...
group to do it.

LR:X AL S/ R IE H ... SR E R TR Bl 2. AT A A E S 7 x4
AR ) NARE G H)0 DURSE, (EAATESIA 7 ik JUREE G . (LIC: KRFE) #IUR
ok, [EEIR—L, , ARITE N TKANER . XA R AF AN, AR SEHRRE /)
WURE” . (LIC: 4F#Y. ) BN DURSE 1 it0E, W DURRAA BsA . (LIC: W,
M. ) BFUONMZEM B A REFFK.  (LIC: %) Wk LT AP 8 2 < 50
B B ALAF ANV DURB T o 7 AR o P 2 e B 22 B H 23 ) o 20 o [ B AU
AR AN DUR R — 4, AR AP d R AL, RS T SR (H2R205
A AR LI, XM, W, #IURKEEAR. (LIC: Xf. ) B, ZIEHKK
I ERBOL TG, AR VURI A SHITE, JURILER . IR Afl. 535,



TRIRAS, AR ZH L NE IR, (LIC: KZ) FNe H S TURS R — R .
RIS TE VFE DUR R B T R 4 R 5K

1:53:38

Fo b AbgF oA A NZ I HREAS,  EZASLLLR R
F: Could he talk about how he got along with the other three?

LR: so, basically the National Academy of Engineering in the States wanted to have some similar
prize. They created the award that...uh... gave to the four of us. And it was Kleinrock and I back
then because the other people hadn’t been involved. He did the theory and I did the network. And
he did a lot of the theory and his thing and didn't test them. (LJC: ah...) Um... so basically we
worked together throughout the project...

LRAT L, S E 5 TRk AR B XA RG220, pr ARLAISL XA, Z ek a3k
IS e FAARBE 2238 5, B AN ALIFRAE S 5JATITH o 50 208 s BiewT 7T, 3K
EHBM . i TIRZEASHEFL, (HERAE. (LIC: W, ) W Frb RIS
SE RSP

FA AT TP e FA T A B A, 2 Kleinrock?
F: When did he know Kleinrock?

LJC: When, when do you know that... the Kleinrock, yeah?
LIC: R AWM AR T 2278 5 Y ?

LR: I knew him at the graduate school. We shared and office. laugh

LR:B0 FEAE MU A AR ) . A — A= KK

F: Which year?
FlR—4F2

LJC: Both are graduate student... you both are graduate school?
LIC: & A 4 I #R 2B Fe A ?

LR: We were both in graduate school at same time doing our PhD. (F: MBAEMT, SZMF4EMR? ) So
we shared the office for...

LRARAIAGEIT T, RS . BreABRAT ] — A=, H T ..

LJC: Which year?
LIC: W —4F?

LR: well...this..."59 to '60... uh... well... '63. And at '64 or '-5, '63 to '65, we were at Lincoln Lab
together. (LJC: oh) So we worked together a lot. And, and he’d written a book, which, in '64,
which covered all of this. And the book was um... had most of theories like queuing theory and
whether we would lose packets before storing packets for a very long **, for we would run out of



space. But he computed the limits for what you could, he could prove that it was viable, that we
wouldn't lose it. As | said once, when | didn't know the theory, | wouldn't have taken a chance. |
mean, | could have designed it and done it, which I did. But I wouldn't have taken the chance to
ARPA and undertaken as a full-blown project of building a millions-of-dollar network if I didn't
know if it’s gonna work.

LR:1959 4F% 1960 4, A%, s 63 4F. 1964 F| 1965, A, 1963 %I 1965 4, AWK T HE
LR ERFEFH.  (LIC: M. O FAVEHEA R LIE. LS 7AS, BEYH TIXLHE,
EABHEICA VL2, LLanHEAE, e KR A o B A 2, S BEE k.
finHE S AR S AR IR, R T RIAC R AT/, WER] S BdE e A sk PR, e
2B S, REASERM. RWEEE, RATDEIE, B, RIBFHST
BT XA H o HAEREARE ARPA KT H IS, RARERELIBE, 255
MR HE S, EEEMMEE T RERPER.

LJC: it seems that you two are so close. Did you also discuss... Maybe even he can know that
whether those ideas or theories practical, yeah?

LIC:ERE T, WA R RAEW L. RGN 0. ... B3, fhe M A ek, Hig
e V) ATE?

LR: well, he wasn't... he, he wasn't into building it or designing it. But he designed a lot of the
theories on how you should, what you should do, what you needed to do in terms of queueing, in
terms of topology, in terms of everything. So he had a lot of the ideas behind it, behind the fact
that it should work. But not any way to, not any proof of activity. He couldn't do that. Because
that wasn't his specialty. His specialty was queueing theory. Queueing theory is, is... He’s one of
the masters on that.

LR, AR, ... A EXGERT, AEREHARTG. B 7R 2 e, S,
WANEERTTH, TBRIREAM, 1z 4, TEBA. THEREARZ ARG SIE,
P UERI I H 2 AT AT o (EARIAT INERAIE . ABIEA 1o ORI LK. mrEK
BN . HEBAIR ... AR AR LR TR —

1:56:23

Fo ORI, AT AR R EAREWR? B T TAEZ 4.

F: How did he get along with Kleinrock outside of work?

LJC: Do you get along well?
LIC: AN 50 22388 e AR AL A5 41 2

LR: Oh, we get along great.
LR:ME, FRATHALATFLF R T

LJC: Great, ok, yeah.
LICUF# T -

LJC: What’s your-...what his personality? Any story, yeah?



LIC A PERS U 2 ARAT 1 Z T8 e R AEAT At ?

LR: We went to Las Vegas quite often cuz | developed a counting theory. He was using Thorp
theory, which was a very difficult counting theory for blackjack to make it ... (LJC: laugh). |
developed my own theory by a lot of math to compute the optimal strategy. And the optimal
strategy was to count up and down. (LJC: OK) That’s what used today largely in... in trying to
beat blackjack. Uh... we went to Las Vegas quite often together and | probably won over 10
thousand dollars during that period. We often won quite well because they hadn’t got to know
how to protect against it. (LJC: ah, ok) Now, they use two mini decks and get two mixed up. You
can’t do it very well.

LR:FRATE T KRy, POy 7 —MEE. i R RS B e, X — Mo
RSN, £+ — b RIS HCA R, w7 IRE SRR, SRHES &L
Hilg o ISR E R MR R (LIC: If. ) XEIIRIELES R - — St 2 ff
e WELBRATH LR g, BB IR, FORMERR 1 — 5. JATTH B, X9 i
A RE BRI JATIX A3 (LIC: W, 2. ) BAE, T ApiEERRE, Se
AINRAE . SRR AE

LJC: OK... laugh
LIC:Hf..... . K5

Fo AEmRES?
F: Did you win?

LJC: You both win or it’s just...?
LICARMITHR Bk, ILS2......2

LR: we both won.

A BRI B

LJC: We both win.
LIC:FRATT T

LR: We basically uprated as a team to share because that was the safer way. Because if it was high
and one was low, it got equalized. But we both did it. And he used my system because it was far
better than his system. (LJC: laugh)

LR IATAH R — A BB B i, FATHI B i B K BRvIX e ORI B % . ik — 7 i
K, —T7ENEE, AR T (ERRAIE R . s IR SE, BRI S At
FHARZ. (LIC: K&

F: BEABEM UHS B AR A7 Wi, AT WAL 2, BRBEE A — Al fEne?
F: Could he share more detail about the Las Vegas story with us? If they travelled there by plane,

how was the flight?

1:57:56



LJC: Did you drive to Las Vegas, or fly...?
LICARA &I 22 Ehr 4 iy, B2 A K HL?

LR: No, he might drive, | don't know. He was in LA so it’s easy ... (LJC: oh, oh, LA is, is, yeah.).
I was in the East Coast, so | had to fly. (LJC: OK, OK) Anyway, it... one time I had also built a...
a device to sit in my pocket that had a quartz crystal later that had accurate time base. if it’s
tie-clipped and | touched it, it would start to count and then it would um... give me a shock when
it went off. So it was totally unnoticeable to the casino. And | watched the luck wheel and 1
realized that you can the, the, the ball... if you can project all where it’s gonna be within half,
you’re gonna win. Because | have to bet on numbers around where it’s going to land. It doesn't
have to win every time but you’ll better off by the factor 2 or 4, if you can get approximate where
it’s going to land and you can’t. So what | did is I timed the ball from when it passed the certain
double zero to where it went around so many times. That gave me its **. | know the DXL ration
from previous experiment. (CHUCKLE) And so | could predict where it's going to land versus
double zero and I could bet on those things that were there. So what happened is it started failing.
I built it out of standard transistor integrated circuit. So they started failing in heat the cuz it was
very hot in my pocket then. (LJC: laugh) and I couldn't get it to work that well to give me a little
shock because it started failing. So it didn't ever work too well. I proved that it was working and |
got it calibrated. It was failing too much. So we went to another casino. And... um, I, I, I, I had a
recorder in my hand that would record the sound of the wheel cuz what | wanted to do was to
improve it, to work off the sound of the wheel which was Doppler sound shift. Different shift in
sound when it goes around. | didn't have to measure it, that the sound would do it. So | was
recording the sound of the wheel. Meanwhile, Leonard was playing the game aside of me and |
was playing nothing much. | was betting on similar things. While 1 was recording and so the
croupier basically said, “What’s wrong with your hand” “well, I bring” “you wanna lose it. Laugh.
And so we left. Laugh. He was winning. That was giving them a problem. He was winning by
luck but he was winning. So the experiment stopped. | stopped working. | didn't even build this
system after that.

LR:AS, frTge Rt L0, WAWE . MEREZIL, WL LR, RAAERE
B, RARRATHLE. (LIC: 1, M. ) H—&, T —A/IHLEE, v LGREIRT
PR, YLt A ATeq, AHRRHERTER LS. ERMRE, WRERMERE, 2T
ATEI, THRFEE R — T I RRASKINE . RWFE R ORI, R AR
AT DS BRES T SR, Rt AE A PR D9 3R BT E SRR & ] R x5 B OB 7 O .
AR # o S EEARAT DA 2 & 2 A5 200 L (HAREOANE]. BTLL, (H/NBRIETE XL 0 i
foc, FITERERAIBLASTHN o e Rl AT DLRE B B>, 8 2 i ses, JkiE DXL Y
M. (LIC: 50 1XFE, il DLHEDN e s AEX 0 MR —i4. JRn] DL 7E A —
T b B2 )5, ZIMPLERRAT . BRHRHER SRS SRR . —Pult kR,
MR AR BER# . (LIC: 50 EEiLE IEFialE, BREBRER—T, BNERR T .
AR ARRA .. 25, WEIE T ERAE, JICERHE T . (HELAHIRZ I
KRR o ZJa, BINNET 55 W, LT REHREI, ARFERRA TR, FOARE
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A, AR AR b B F Ik, TG R R IRIT52E/E



Alal gy e R A RAEE T2 TR, BATEIT TR . ERE. XA
TR R EGRIZ L, ERTIER T . 25, SRELL, RAEMRE T, 25
BB HlE S R R 5

Fo Zend Lok 2
F: How many times have you been to Las Vegas?

LJC: How many times did you went to Las Vegas?
LIC: g sl f e hn i Lk ?

LR: Oh, I don't know, many times. We went there every so often. And, and | was traveling quite a
bit on work. So might stop there.

LR, FACAE T, Bk, RMN@E®E EBE. RULFENE, AR IIE LT,

LJC: What motivate to there... you want to test your theory or...?
LIC: AT AR L B e 2 AR I ES, 2. ... ?

LR: Oh, I just wanted to get the money. (LJC: laugh)
LR:ME, FAMBE. (LIC: KF

LR: I won like ten thousand dollars.

LR: 3w 1 K — k4.
2:01:41

LJC: It’s, it’s a huge money at that time.
LIC:IXAE Bt — KRN

LR: Yeah.
LR: V%% .

LJC: Ten thousand, right?
LIC:— 8, g ?

F: BRRERERR IS ?
F: Did you win every time?

LJC: Do you win every time? Or It’s just... is there lose some time? Your theory or...
LIC A3 IRER RE IS ? 302 T A% /K 2 e

LR: Well I won virtually every time. | mean not every bet. But the theory is that basically you
have a percentage of advantage. So you never lose very much. Because if they’re dealing with it
with numbers of deck you can handle, with that counting system like | can handle two decks or
even four decks, where four decks were making it very difficult. Um... and he switched to my



system because in four decks he could use this system, which was the one that was published. So,
I, I, I started the hi-lo system which is primarily used today. But it, it was very effective back then.
Nowadays, it’s not.

LR EAZBIREMAE M. DEUWHEICH . RIS, Raf—Erimm,
DMRA SR Z o BUONSTRERTE, ARATRIJUREIRE, RS LRI . HIRSEE, KATLLF
PR, VYR, VYRR & 7. ARSI, RRDy IR HEIERT LAY
RN XA FER G RIRIE KL T o« 5 RN BELAEF 1 I R AL sl 2 T B« 24
REFIRIRAH HERAT T .

LJC: ok...
LJC:

Fo AATTPE S HE 7K BE e M 2

F: Which of you were better at counting?

LIC A PFRARIX AT, O mE E 2 .

LJC: According to him, he was better because he won more often.

Fo AT ANMERS, siEAAE s, AT RS A — R

F: He has quite different personality from Kleinrock.

LJC: How about the different in personality? Did you and Kleinrock... uh... yeah...
LICARMTHIPERS A A A A F 2 Ak ?

LJC: Personality... just in life or...
LIC: A%, At BTGP

LR: We, we did a lot of things together. We, we, we were both doing the same theories for radio
networks sorts of things. So we corresponded quite a bit. Again, he was working on a lab for me,
measuring the network.

LRAFATEAEEIR Z 5. JdiT, AT, RATEH AR RS, TG M RKFHEE. o
PL, SRATESHR . e seie s BONRTAE, MEMZS.

LJC: how is the personal character like...?
LIC: PR B ARE, Eemik......

LR: Well, we got along extremely well when we were still there.
LR:FRATAH AL 4345 501 4«

LJC: Oh, yeah. Laugh.
LIC:ML, 4FH.

F: MANFKEZ AW AERZ. ... 3RE?
F: What about their families?



LJC: Do also your does your two families know that...
LIC S R BEFIMIM R BE......

LR: No, they are not. | don't know they've met. I’ve met his family in his... kind of the worst
thing. But since then, I don't know both...

LR:AS, AAE, AT . BRI, ZAAEMEK.... XA ERS RS . B8
PR, Bt Witz

Fo WU BH S NS Ie A S A R B RCR, BEr s — 1
F: Could you share with us more interesting stories about your friendship?

LJC: Are there interesting stories?

LIC: A A R i i g 2

LR: No, I don't have a lot more there. That was the main thing we did outside of our normal life

(LJC: laugh)

LR:EH, A#BIESHEAL . KRG T HERIHL, M EZFE )L, (LC: K
5

Fo BRSAPIAS

F: How is his relationship with the other two?

LR: But there were four of us and Barber the National Academy and that basically was me and
uh... Lin and Bob Kahn and Vint Cerf. When 1 left ARPA, | turned it over to Bob Kahn, who |
had hired at the mean time. He originally worked in BBN. Couldn't get along with Frank Cahouet
so he wanted to come to ARPA and I hired him to ARPA. He was very smart and very capable.
He, um, took over the later on after I left. Although Licklider came back for a short time to help
me out cuz | had to get out of there. Um and so he, he took over later on. And he hired Vint Cerf
in the 80s and they did TCP/IP protocol. Um, and, and Vint was primarily known for the TCP/IP.
Bob, Bob he ran the office there. He was uh... very involved in getting the protocol TCP/IP
standardized for DOD, and therefore, required for DoD if you’re buying a computer, you have to
have an interface. Well that required everybody to have an interface to TCP/IP, which was a
critical step in getting it to be approved instead of some other protocols. So it was a big fight at
that time. So | claim he was very involved and get it to be a worldwide standard because he got
DOD did.

LR:3 [ [E R TR Bl 2 gy 70U N e —FHURRIRAN T 2238 5, 30 S A SO -5
WETT ARPA I, JEITH RSP . Al —JTIR2AE BBN TAREARAI 2250 R F 5 R
AGF. ABAESK ARPA, FRHHEARSERER 1. MARIER], BEutARE. RETTE, fh jaHe
TIH, HEARER AR ORI, ER A, AR EE ). L, 60305
KT ZJE, I\HEARR R, AMIEHE 70w 5K, — AN—&HHF TCPIP Bl 30
R TCPIP Y NPT . St N2 PRI AL . A2 5 T TCP/IP $33%F DoD Hifs
AEATIH, Wi, ZH DoD ik, KT K, RTEEHEERKE. MERIAA
HWALFF TCPNIP XHHEMERILE, X 21k TCPNP @ M iz M E ED IR, i ml DAt



TCP/IP AIHAMR PP — I L. FANy, MR S 5ERE, e 74
BOE M R ARiE, wif& DoD —FF.

2:06:03

Fo BrBUE I, U TE SRR R R T, XA IR AN INIR?
F: He didn’t know Bob and Vint at the beginning, did he?

LJC: DO you don't know the other two people when you at the very beginning, right?

LICAR— TR A AR S A A A IE 2

LR: Well, Bob I’ve known ever since | started the project cuz he was working at BBN. And, and,
then, 1 met Vint when | was working on the first project. But uh... and Vint and | had never been
entirely close because he keeps on trying to downplay the packet net and make it all responsible
for what he did with TCP, which has been a big problem over time. But that’s... you know, we
coexist, fine. (LJC: chuckle)

LR:FR A H st AR EES) 7, RO IE BBN TAE. 25, BIEMEE—NIHE M
I, AR TS, HEAMMBS R, B — BRI RO B IE ML, M TCP
FRY IS A 328 381 ) i) LTS VA 5 0 B8 R % b, 3R AT T2 TR A LUK K T i HL. . JRATTAN
A, (LIC: 5

Fo RERABATI AN R R, ASAEAE R ?
F: So he didn't have a close relationship with either of them, did he?

LR: In my mind, packet switching is the key... and TCP is a protocol. (Protocol, yeah, yeah) And
today, we switching to IPv4, v6, and so but still TCP is involved. TCP is workable. But you got to
change the network. Someone just have more intelligence in my mind.

LRAEIAE K, WA K, M TCP H2 LM bhil. w4, RATHAIZ IPv4. IPv6,
EOR TCP IR ], e MR ATHY, {HEHEEGSM L

LJC: So for the other two people, you don't have much interaction other than...
LICARM S A A N A H A ST ..

LR: No, we are not, we are not ever involved. Because they... uh... Bod worked for me for many
years, for couple of years. But we don't have a lot in common because of the argument that has
been since created.

LR:EA 2524, BATRAIFARE . HENZJGm AR 0BG AR WA A

LJC: Yeah, yeah. Laugh. Understand, yeah.
LIC: /21, FRIEfE.

Foogd i, M2 iliXA. LB, A TR AE 1969 4F, /N U I ) — Skt 5
17?8
F: Why the year 1969 became the big year of the internet? What was the social background of



1969?

LJC: More people make contribution to internet. Most people think 1967 is basically the year of
internet, right? Yeah... so, what’s the social background, technology, the project base that you
think ‘69 is the year of internet?

LIC: B 2 B9 Ny BB A ettt ik . K2 HNINTY, 1967 F2 HHRM 2 4. i
TS, BORZEERR, A 1969 2 sy IR Z 47

LJC: 1969 is the year, the born of internet.
LJC: 1969 4 /& FLIK M 32 A S ) —4F .

LR: Yeah. In ‘67 I started the project and got the group in funding. But Taylor claims that he went
to Herzfeld and got a million dollars approved. That may be true but it didn't help at all because
you have to write a program plan and put in the total amount for project, which is what | did.
Um... when I went there, Bob got me hired. | mean he forced it by getting Licklider to call
Lincoln Lab and make me come and had Lincoln Lab convinced me to go because otherwise they
couldn't affect Lincoln’s budget. (LJC: laugh)

LR . 1967 FEHIUG 7 HRIITH , WG R BTG50 RF . (HRBEFR MR 2L TF R
T HEE. WREREKE, (EXWIH A AR, By R E S E AR, E
AP S, KRR Mms. Rk )q, gy isi 7. ibd s T ik
MR S0 = AT AR I R, LB SE YRR BN MR L2, BOAIRASLHITE, Tt
TSR =B e, (LIC: 5O

2:09:09

LJC: Other than you know...do you... other than you live in the Boston right, you want to move
to DC, right?
LICAREAER 0, (HARAR SR iy, X0 ?

LR: Well, I didn't particularly care about the move. What | cared about was going into the
management. (LJC: oh...) | didn't want to go into the management. | wanted to be more of a
researcher. (LJC: oh...) And... that was... not my strength. | mean, not my only strength. And so,
it turns out that the management was great. (LJC: OK...) I’ve been doing it ever since. (LJC:
laugh) Get more people work on my theory. | mean I love more strengthen and getting my things
done.

LRAFEAKRIETF LML RILOHRFEIMANERE.  (LIC: M. O R AR E
2o AR, (LIC: ma, ) JRAZIKA I BIEER, A RILME I, BN
PARIUE BZWAREF . (LIC: 4. ) HRLE, Ft—EM&E. (LC: K5 ikH
ZIATTFRIRA L . REEL KR, s E R .

LJC: Yeah... but, but still you make the...
LICHE..... EfEEE. ...

LR: T wouldn't... | rejected this request (LJC: yeah.) for five times. (LJC: OK.) | wouldn't go.



Until Herzfeld called Lincoln and got him to talk me into it cuz he said they will take care of
you... if you don't like it, you can come back (LJC: oh.) you have the job and we’ll keep paying
you until they pay you...blah blah blah. But on top of that, he wanted to make it happen because
the funding was at stake. (LJC: laugh.)

LRAIFBEA ... IRIEL TR ER (LIC: #F. ) BTk, (LIC: #FH. ) AR E.
JE RARZZAE/RAEST F A BIARH , Lt i AR, PR D9 fth i At Al T2 BEOBLOR 5 5 2am SRARAS B 08 L,
PRIERTEARIR ) (LIC: MR, D fEAATIZS IRk THEaT, AT OREIRM AR, FHRTH......
i, SRR, (HIFRGE, MRk, ROV HE e R 2w g,  (LIC: K5

LJC: But you think that, you think that... do you think that’s opportunity, that’s the bigger project,
right?
LICE NI RAMHLIE, KRENFRKIH, AZm?

LR: I didn't think it so much of an opportunity as a change of... to management. And, and it
turned out to be great. (LJC: yeah, yeah.) But people did come to me with their problems, their
project, their things. | knew | would go to bed very easily. | could filter all of the research and |
could manage all of the research...extremely well. So, that turned out to be quite productive.
(yeah, yeah) As well as I get the network built, which I did. (LJC: chuckle) *67 was the first time |
presented it in the conference and to my group. (Um) And then um... I wrote the... material got to
go out to build the equipment. And student group started working on protocol. And I did all of the
topology and the design and rest of um... buying the net lines... rest of the network.
LR:
LR: FAM AT 2 MLE, (BN RERIEA . (LIC: I Af1eskikik
fE ok i), RIS FERERFE LK. BATEA O L2 OAIRT, BN
A mT ATRE I A IRHE, T U B A IR0 BRI BTRL, R ARH &
(LIC: XPXf) FMs AR E M2 —FA TR (LIC: &) o 1967 4, | —IRAE
o BRI H BRGNS . (LIC: X A, B3RS TSR, W TR
M R W AN IRIT T A 7 IrE RIS, Prisct, MRS
L. S BRI B R T I S L.
LJC: How do you think the critical factors that you can get the funding, yeah, get the project
approved, yeah for the fifty million?
LICAR AT RE I IRAF TR 3 FF, bW H @ s ik, =R T R RERE R A?

LR: Well, it wasn't hard because the, the, the concept for the military is extremely attractive to
have a network connected to their stuff. (LJC: oh...) So, ARPA had no problem funding it. They
thought it was great. And it was. I mean, it’s one of the best things that have been ever done.
LREXAHE, IS T 277 Kt , AEAMATT ) R 8 BAE i I 2%, X AMEE R ARSI A/ . (LIC:
W, D FrEA, ARPA FTE B <5 SCRF A ARARMUR o ZE77 5843 XA REVEARSF o RAASRIREF . X
fe o iR S L —.

LJC: How do you make them to... to believe you can do it, yeah?
LIC ARG R LEAT AT TAR (S R B 56 B AN H W ?

LR: Everybody was telling them | was good. That’s why... (LJC: oh... laugh) | had done their



experiments to show that | could do it. So, that wasn’t the problem. I mean, I... that’s why they
hired me.
LR A NS PR AT ERAR G 3. X2 vttt 4. (LIC: M. K5 FREMbA oL 5
5, RAEMIAT PLSE RO H o Bk, b TAE R, ZXIFAEAMEE. AT RniE R T & 4
JEAHIA] .

2:12:08

F: f i —F, fiiR Bob Taylor AN AKRER, st ARS8 R IBA, Ah—JT46h
Bob Taylor 52 = (W, At /2 Ur At A, ALATT P9 AN R I AH Ak 76 A8 2

F: 1 would like to ask about his relationship with Bob Taylor when they worked together. Taylor
was the director and he was assisting him. How was their relationship back then?

LJC: How, how do you... how did you get along with Bob Taylor?
LIC AR A2 A b1 4y ?

LR: Well, Bob Taylor was in the office. After | left, he could really run the office very well. But
he uh...was left in charges as deputies before | left ARPA. So he became a director. And... he
needed help in computer science obviously because he wasn't a computer scientist. So when they
brought me in, they made me the chief scientist so that I ran the program. And he worked on the
political things and interacting with military in Vietnam and other places. (LJC: oh...) So he
actually went to the front and worked on computer stuff in Vietnam and other places. So he was,
he was involved in that in couple years and then he left. Um... because it wasn't his thing really.
But he, but he was, he had been realized working with was important to do the network. And he
got me hired by pushing (LJC: laugh).

LR:A{ N ZR B RAMATHIINFAL ) . AT FAE G I A % IETT ARPA i, A
eIl ZJa, Ry 8. EAERRREEARZE, By A BRRE A B BUd AT RS
N AT E RS AERCRTATTIH o B BOBUF A SRS, 298 B st s
MZETTVgE.  (LIC: M, ) fhj2 BB At 77, bod Airgk, fi— 28 ef fixi 7 i ) T
PEo MFEIXTT T TAE TUE, REEIRT . BA, EARMARK. (LIC: K5

FARAATH A NEAERIE AREDE?

F: Did you work together well?

LR: And, and Bob was very bitter later on in life. Because he didn't get the recognition that he
thought he deserved by getting me hired. Seems to me that wasn't major issue cuz I that too (LJC:
chuckle). But anyway, Bob was very upset about it later in his life.

LR:6E 3 J5 P A AN . A4S0 ARPA I JE I B AHE A BN AT I F, (H A5
Ffb I H SRR (EAEE AN, #0253 AR ETR .

LJC: In the two years, you worked together, how do you think about...
LICARMT—&TAE 7P, AR,

LR: Oh, we got together fine. (LJC: fine.) I helped him even with his personal life because he was



a flirt with all of the women. (LJC: oh... laugh)
LR, WATKARMEF. (LIC: RARMUEF. ) AR T RWA L, KA ab AL A
. (LIC: ME...... K5

Fo RO — MR, H AT 2 30, 2 Licklider A 1X M-S, A XD, SRAEHE U,
4% Taylor, Wi 2AHH], i 5B BRI IR, 2 AR T A S BT 1R A R G
e ARJEHURMARIE A FAE AR RIS R NAZIXFE?

F: The story about the internet generally starts with Licklider, who had the concept, the idea. And
he (and even Taylor) wanted to connect all the systems in the office and he did that. Is that the true
story?

LJC: So I think that some people, especially people will believe that internet is an idea is from
Lick...uh...Licklider. And they selected the overall idea or the constructive from Bob Taylor,
regarding the one-million-dollar fund, and your solution...

LIC: 3RV 2 AH 258453 TLER M OS2 A se RIS A 1. 285, BONSHEh R B G — 5
FIRERIB 4, MAIMSE BT R ik i @ BRIV, RIRIRIER T ...

LR: No. Bob is hardly important (LJC: oh, hardly.) knew Licklider that should get done but he
thought it was important but he didn't know how to do it. He just knew that he had to get me hired
(LJC: ok, ok) I mean, on the project, he didn't contribute anything really.

LRASEIXFER . Sh HSORE A B, (LIC: ML, ANEAET, ) fhknib LR MR EE,
(A EEE A3 MR B R IR, (LIC: Wi, . ) EXAEHE E, 65
LB A2 TR

2:15:12

LJC: Oh... ok, ok. Is
LJC:

LR: Well, he was there the office. He knew he had to get help. So he did, | mean... and, and they
got me.

LR:AR I R B IR S AN . AliE MR T, B3k T . REMAIE] 1.

Footig i, SR bs m EAGRE =8RG0, AT AR ?

F: It is said that there were three systems in his office and he wanted to connect them all.

LJC: Bob Taylor had three group...or three systems. He want to link everything together.
LIC:HfzhZe i bl A =4, . =B R G, LA RguEEEk.

LR: Oh, that was. There wasn't until 1 was in the office. And, and we got information on it. But
from the various projects, then we put in computers when | talk to various groups that by email
once we got email going. And so, we, we actually, the problems he saw, like the thing you
mentioned. But that was what he knew that there was problems. No solution. And he did of course.
We got email. And | wrote the email. | mean, part of the project was to build a file-transfer



mechanism by name, and they did... that they did was to build the basic 10. And once they did
that, I realized that it was too complicated to use. So | wrote a email handler which outlook today.
Program that Allow you to see resend file

LR: M&, A~ EIPFLAT, MALEBA M. RAEB] T2 R TIXITHFEE .
AR RITH, FAHENE . IR, AN Brel, s
BT RA ) R, R ARG o B At R RNTE AT IX A R T O o A R TG SR ARRE T T
PATE T B 7 W o FREHEAT o 10 H 1 H AR 2 — 3l ZE R Bon SO 44 1 SO AR fabL ], At
MRS 7 AN 10, MR e, ARBUME R AR PERE 2R 7. RS 7R
PR FHEPFAC B 8, 5 R A AR PEARMR A RN outlook WA . 1XAMEE AT LAAEIRE 3,
RZUIIEIRA:

Fo Al 13 BLECE N A 7E 69 R —/MESRILZ. ...
F: Does he think the internet was invented in 1960 just by happenstance, or...?

LR: Once we did that, email became extremely valuable and the main business. Everybody use it
cuz he wanted be able to communicate with more of the world. So, it was, it was mandated
actually in ARPA.

LR: JATHI)E, BFH ARSI E IME, WAy T JRATH EZ RS . B ANFHE,
RN R R # AR A AN FRUa a8 . f 7 A 582 H ARPA FEE 1.

LJC: In your view, you have named very few important people in the internet. What’s your...

LICHERE R, BIR3) 7 — e O A B EAT S5 . T -ee oo

LR: The four that primarily involved. Kleinrock and me working on theory, making it happen and
building it. And Bob contributed a lot to help building . and also took over, getting it to be a
standard in the world.

LRI IR RN B ELER P T DA N e o 298 e AR — it e B8, HIESEL. #d 7
B SghfERs g 3 TIRZAT, I 7, JWEAR R 28 I A AR

LJC: you agree with that. The four most important...
LIC:FT AR RRATT DU A7 A e L

LR: yeah.
LR: 2.

LJC: ok.
LIC:#F.

02:18:07

LR: I mean there are other people like pastel. Others who contributed a lot but they didn't help
build it. So much make it happen. To become a worldwide standard took what the foremost did.
LR: R HARBGIAT—FERI N, AT TR B i T B R TR ABARATI I A (R i 4
EHIRM, WAHILEMONISE. kT ROy et FE A bR, FERANHAA



Fr ABSURIXANVE E B 2 A8, AEIX AN DTk e ?
F: What about the “Father of the Internet” in the France. Did he contribute to it?

LJC: How about the, the... what’s the name? How about Pouzin in France?
LIC: B9 [ () e e 2

LR: Pouzin in France was um... He didn't do anything before | started standardizing X.25
(um-hum). Um... he uh... realized that there was a um... issue in his mind. | was pushing for a
protocol that was relatively complete, so that with X-29 and X.25, you could specify what a
carrier would need in order to offer the service. In other words, he would have a standard that
interface to dial in and communicate with a computer. And the standard for X.25 communicate
between computers. And... I knew that since | had been building Telenet and | had already built
ARPANET that you had to have a standard on how to do that. What was unsolved working on the
standard was that it would be nice to have uh... more flexibility than and and just be able to send
messages protocol. All you had to do was be able to move packets. Well, was that wouldn't work
because carriers couldn't offer service. There was no way if the there was just random packets
network just packets protocol. And so, we. And later on, he tried to do that. But it never succeeded
because it was no way to do that. You had to have a standard that somebody could deploy X.25 in
the long run. Very quickly, getting standardized. First actually was like | said. So, he wasn't
building anything at that time. He was just arguing that you should be able to do that with, with
um... random protocols. Everybody had their own protocol. To me was... certainly for a carrier,
impossible and without a carrier by themselves sufficient. Develop different possibilities but that
didn't sound...

LR: V[ K 2 - AEJTT U576 TR X.25 PrdEAbar, A&+ (LIC: WERD . 2
I, AEIRE], W, b AR BRI ERE M BRI, XS,
L X-29 A1 X.25, FRAEUAESFIE R = T F R A0S A R fe I 5% . il B —
AMhrdE, ARSI IERE E F RS, KIS SRR . X.25 B ERbRE,
M UTEARR N2 A% . F IO Telenet BASK, MR ARPANET J&, kil
B, URTEE AR, SRICHL R GRS A8 . IR R XML RS, AAEmA
R, R, EREESEBINLAIE S RiEE, AT R g ks B 2R IR 2 . MR
0, MARRISEIEE. H, MRS EEAARAIRS R, BT A, a3 yLE s
s, FOEBHE A AR INER XA R B, AR, i R R
AN (H AR, ORI IMERAT ANl . JRD TR EA DN XA B
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Wo XKUY, XMBEEM S, ZEAARER, BA M, SRS OB RS, &
PR ROt 7 — A ATRE, (HIXF AR XL

LJC: How do you think of the born of the internet, you know... if without you, like the four
people, do you think internet will still be born or in later time? Or...

LIC AR ey 75 455 LI IR AR HE AR ) 2 B SR (R AN At = )8, EL BB DO 30 2 A 3K I e
AN 7 IE S S s R

2:21:12



LR: I think in three years later.
LR: 3515 ZEHE =5

LJC: Three years.
LJC:3 4F,

LR: Because Davies would continue working on that in England and maybe get funding someday.
But not from the government because they needed to have a standard before they were doing
anything. And they did as soon as | got X.25. They were involved. (Ok) But um... he couldn't get
them to move at all. Because it was no standard. Carriers like VT won't upgrade without standard.
Um, the same is true | had to have a standard which | created very early by ‘65. I, I, | created it
because he wouldn't have a chance to be (ok). Um and so, basically, uh... you had to work that
way in order to get it to operate.

LRANEEA BATNE, W SR E SR, Hra — ReE2%E . HERBUTFE
EAEANTTRER, BUNBURN 4B BT, 5 AT TSEAT 7Tt — st AT 1, 50eFE
WHREERR T X.25. (FFHY. O H.. ABGEEEEE, RO AT R ZR I EA B AR
. RPN E B, WARAHTRHERTE, RASTHRN . RBTHEE AR, (HIR
£ 1965 Sl — IV T 1o FBFTCH T ArdE, MhEBCH (R o AL, ARG
#wibeiatk.

LJC: How do you think about the government role in the internet, you know, in the born of the
internet, you know?

LIC: st el 2L LRI A SEA rf,  BUR IS 21 2

02:22:10

LR: The government (LJC: yeah yeah). There was no involvement in DoD, as | said, after |
finished the ARPANET. | wanted to turn it over to somebody to run and | asked AT&T if they
would just take it for free and then charge everybody, including the government, but build it,
communication service. They said no. They didn't want to take the free gift and make it into a
business. Um... because they didn't like packet switching. (LJC: laugh) They thought it was going
to fall on the floor. But, in any case, um... so I, | went to Strasbourg at the FCC. Um... and I
asked him what to do because I couldn't get... | mean, AT&T was the only possibility generally at
that point. And he said, “no, no, you can start your carrier. We just did that with MCI and, and...
you can start a new carrier to do this.” So, | did. | created the RFP for getting the carrier licensed
and we got that, the thing. | started with Telenet as soon as we got approved.

LR:EURF (LIC: Xfxf) o FRATHEYL 1, L5 ARPANET 25, lifi1iF#f2 5 DOD. K
I EHALHENZIZE . L) AT&T 2 G EE R RET, AR5 A AR, ARmEBUET,
HIN TS A E RS F 6 A TA S A TA AR Z 5 S ALY, AE F B kR
EOAMATAN B ELAL R . (LIC; K5 MM HRIIA 1. )5, EREFRIEE
Z RS . FE e RIERZ, BIATREELE. L AT&T J& 4 ] Re 2 A
Al Al AN, A, ARATLLE GO E 6. & MCIL IR, FRATEZ X A . fRA]
DS — e iz E kL. "R A 1. B 7 RFP, LMEiERMIZEF
B, EZ AR 7. i, RiSLZ%E T-0I5L Telenet.



LJC: how do you think about your personal, you know, achievement, maybe, feel 3 to 5... also
involve so many projects.

LIC: & iy & B AN N Sl e 2
2:23:36

LR: I, I, I, I built many companies since all based on some sort of technology or related to it. One
of them... I mean, | took on after that, after I left, after | sold the company to GTE. DHL offered
me to be president because they wanted the electronic capabilities for tracing and tracking and
making their business work. And so they hired me. | was president for a year, which was our
agreement and | would start the electronics part, which I did. And, and... | was CEO of that as
well. And, and I then ran electronics part, which was NetExpress, for many years, did all their
tracing and tracking and started a new project to do facsimile transmission worldwide so they
could pick it up locally and deliver it with Group 4 technology and... fax, which never took off. |
created it, | mean Canon came in as an investor in that. And eventually, um... it proved that Group
3 was good enough that everybody in DHL back-talked the project because it wasn't worthwhile
anymore. But NetExpress was already operating worldwide. And we operated that for many years
and to move facsimile from local call to not have to call a courier, for example. And Canon started
a company in Japan. We are all interacted so people could send fax really cheaply. And | said it
was Group 4 because | could transform through...between 3 and 4, which | did. The result was
that, but then we sold all out. Meanwhile | created a group that built X.25 ATM switch. So that...I
did that for another company. I then took over own project then after | built it. I had a company. |
sold that to um...** and **turned into **later. And when they had this offer, they closed down
anything that was unprofitable, trying to get out of being taken over. And I took the people and
started a company working with flows other than just addresses. Um... much more efficient. A
company build that today but couldn't get there even with a lot of funding. So it is... it just didn't
have enough uh... to compete with Cisco and other people. So | left in the middle of that because
I knew they were gonna fail, because they were pursuing small amount of machine and | started
my own company which did a much better job. Then, we have the failure of internet funding.
Internet funding got lost along with that company. So | quit working on companies at that point
and did some consulting until | started this company.

LRAFKEISL T2 AT, REAFHRES TR, S5 ZMRN. Hh—xAH.....
A ELL 7 GTE. DHL it M ATHIFEFAS, EOUMATA B LA B ER T H T DI RE
AT S A OTAT . R, AR T 3R IRIEYML, REM—AFMESK, ZHAET
AT, FESERITE) 1. JOSR R TR EE AT E . RE0I6L 7 B R B TiEk, B
72 NetExpress, &8 124, &AM [ DHL rE & RIBE S . 5k, WIFHBHST 2
B FIEERINH . 8L Group 4 fAEAR, MAITR DI i BRAL 3, HITER S, M
Group 4 FFARTGLLSEIL . JRENSZ JIXADIH , FEREZXATH KR 5T N o HiRZ&, SR,
Group 3 C&AREFH 1o Frbl DHL BJATFEG R RRIIH , BONAMERIR % 1. B
NetExpress CAfEEFRTUE N RIZE 1. bk, BAMEHECRMH TIRA, ikt 5%
MASHIAR = B A ik, BIATE EIB RIS NBURER G H o REEH AR T HER AT . A
HOEANTEAH R, BT LU AT AR D B kA . FRARE Group 4, BRIN3RWT LALE 3 A 4
Z I H BV, JEk, RAHCELE 7. FN, LOIE 7 X.25 ATM Fi. R —KX A



m BN HEVEE R, REERE TIX0H. 8T 7 —HKarm. TIEEE 7, 25
AT ** o ERIRZAENE, MATHERA IS AR AIER T, AR A W AR . e
TIBEBNG, T T HaFE, ABEEEFS, AR bl ZFEREE 7. HEZ
Fuarlfa T e A, TTEMEREE M. Prel, Jh@sir T, BUOSERAE A TA
STy, DO ILES . I TRA CHAT, RAFERIRL . HEATGKES]
T RESHEA RN, a1, ArBBE 7. Bril, JIBRAEAEI AR T T —
FEy i, SRIEATT T OHERR R A F]

2:27:29

Fo Wi, ey g IR AT —aFitAs, fha 45— T iX e B2 AR
F: The internet was brought to us by him 3 years earlier that it would have been without me. What
contributed to his success?

LICHRH =4F, AT/ .. ...

LJC:3 years earlier, you mean their...

F: XF, Xt
F: Yeah, yeah.

LJC: So in summary, what do you think about the critical factor that in order you, you maybe feel
people could make a significant contribution to the internet, make it like happened three years
early, right?

LICE S5 K UL, IRIEAT ELER M S AT =R W AR S s B e AT 42

LR: Three years, it’s a guess. It could have been much longer if nobody funded it. (LJC: yeah,
yeah.) So, I, I, I’'m just saying that would have put in England... (LJC: yeah, yeah) um... So the
question was what?

LR: =42 I . ZRW NI, ATRE A (LIC: Xixb. O WEididl, kg
RN A A

LJC: What are critical factor just you feel, father of the internet, right so that...
LICAE N HIAMZ A, IRWEAF R et 42

LR: ...finding somebody with knowledge, go and make it happen, just like any startup. Because
of the funding, so | didn't get any equity (LJC: laugh). But it was... it was the same thing as a
startup. You have to have a lot of confidence in your idea and you have to have a lot of knowledge
about it. And get uh, uh, everything done.

LRAREIAG FRARM A, SEILE CRAEE . FIFTE T A = —F . B 3 8505,
PIEAAEATEAL . (LIC: KR HIZAE EH A w] —F . AR IEX B CREVERFE L,
RAT R ZAHRR AR, U BT

LJC: Timing... maybe the support either from government or society, capital were important as
well, right?



LIC:HIHL..... I8 R A EUF . SR A S FE, fhg?

LR: Yeah, get the funding. That’s one of my problems that a lot of companies have. Getting the
funding, right? Funding is always difficult to ask for the new idea.

LR:&4, EEIHREIFF. KRB WNMEL —, HRTFZ AR SRS MR8, EE
FTEE, R ARV RN NGB AR T &

LJC: Have you tried to get the funding from private sector when you propose the idea? Just

wondering...
LIC: 2 15 2l AL I B G FF e 7 R alilifay ...

LR: Well, companies that | started have done both ways. | mean I got fundings from DHL, Canon.
I got funding from venture capitals in other cases.

LR:FRESLA 2 &) P EURFFR T I AIRL A F i A B <. RS DHL, HERERI B B0, Fhth
SR KA B4

LJC: For internet people don't understand internet. It’s 90s right. It’s ‘60"
LICAH AR 2N TR, AMTEA R IR, ...

LR: Well, I think the government was critical.

LR:FHEAGF 2 I AR BURF A ™56

LJC: Critical, right? Yeah, yeah. It’s very critical. The government support those idea so...
LIC™#5? 4f, U, BUMNRM™H . BUNSCRIZSEE.....

LR: Well, as I said, it turned out, in order to make this work, you have to have a standard or, or...
have a protocol be accepted. | did that for X.25.by getting X.25 standardized by TCP/IP. And that
made all the carrier support it while as DoD finally forced the issue, in terms of TCP/IP and the
ARPANET technology. So, it basically, you have to find a um...a mechanism where you’re on the
lead, on not only the technology but something that allows people to interact with it. (LJC: um,
um, um, um, um, um...) Standard or some sort of things.

LR:EANFR UL, ZRIh i, RG24 — D MghritE, 24— N AFHART R X.25
BT, ROy IIE TCPIP B EARHELL 1o XFE, P R B A2 R 8. DoD Mg
fE R T I BREMSRT ARPANET HORJTTHIEIA . frbL, MRA LU, R ZEHB] — Dy,
PRACEAESARZ A, W@ A AR IR E S R AR P . (LIC: WENE AN
Mo D R EA bR, BRI,

2:30:52

FooAil, A, fhIXASEEAATEEPUE, RS 55 FNAZE] MIT IR ? 67 (AR L, A
Jo, XA 6 FENZAE DCWE? ARG IFELS, RAEMR— D], ME, R A5 R
IR B AFE 2

F: He was at MIT in ‘55 and moved to Boston in *67. He spent 6 years in DC, right. But after he
left DC, where did he live?



LJC: Dr. Fang asked about your city of life you have been... you have been with... so before ‘64,
you are at MIT for 12 years, right? This is...
LIC: 7 T AR RN T SR AE RS T A v I . 7E 1964 E 21T, SEAEMRA B TAF 7 12 4.

LR: <59.
LR:/& 1959 4F,

LJC: Oh, ‘59, 59.
LIC:Hk, HILE, HILFE.

LR: 59 to... well, to ’60... I don't remember (LJC: OK).
LR:IUERDNE L RBIdARE 1. (LIC: 49

LJC: Dr Fang, how about DC?
LIC: R RRti i e ?

LJC: DC...You have been ‘67 to 73, right? Six years? Six actually.
LIC:HE R ... 1967 fE 5 1973 4RI, AR, M2 —JLoN4E?

LR: ‘67 to ‘73... yeah whatever. Six years generally, | think generally six years in ARPA was
plenty. (LJC: chuckle) Because it’s got to have turn over or it won’t work...
LR:1967 F 3 1973 4F..... . ZF 08, To i - NAZ e /S E I, JE 7S EAE ARPA £ . (LIC:
5 BUNET, BANEARD), AR

LJC: So after ‘73, you are at the... Telenet, right? Which city is Telenet, yeah?
LIC: 1973 4E 2 J&, RTE Telenet, ANE? Telenet £EM &I T WE ?

LR: Telenet started in Washington DC (LJC: oh.) because we needed data lines and bid date
center there for the 50 kilobit lines. And then we moved to Western Virginia.

LR:Telenet —JFaa7E I (LIC: ML, ) REDAFATT EHdkLk. Jak, IAMRE 7oudk
7 JEL.

LJC: Oh, Virginia, Virginia. Western Virginia.
LIC:HE, eV, shiJelr. vk el

Fo A SR — g ?
F: He was in Western Virginia until which year?

LJC: ‘83, right? Uh, uh, uh, uh... ‘80, right?
LJC:1983 4, XHim? WElEhd...... 1980 42

LR: No.
LR: A,



LJC: You are at 1980. You are at Telenet, right?
LJC:1980 &, 1&7E Telenet, XJH3?

LR: no, I started ‘83. 73 to (F: ‘80) ’80...
LR: A, Telenent 5% 1983 4F...... 1973 4E3] (F: 1980 4F) 1980 4.

LJC: So after ‘80 where are you?
LJC:1980 “F)m, &2 JURHEL?

LR: I went to DHL for a year... (LJC: oh) to run. DHL I put the airline in place (LJC: laugh),
deliver all the packages, just like, sort of like ** express.

LR:ARAE DHL 7 —4...... (LJC: M. ) HE DHL. AN izE A IA %,
A aER 2 eIkE, MR, ARGz,

2:33:03

LJC: Where was DHL at that time? Which city?
LIC:DHL I FEME HL? Wf sk iy 2

LR: DHL was a startup at that time. But it had a good worldwide... it had strengthened all the
worldwide. It was... didn't a domestic position. | created domestic network, airline in order to
compete with Federal Express cuz if we were losing a day domestically we lost on the
international side. So we needed to keep the domestic. So my strategy was charged distance after
keep the plane full ... and don't buy planes every year because that’s what kill you. (LJC: laugh)
Um... I let the salesmen just fill the plane a pricing control. They could discount a little bit or
adjust the price to fill the plane. But if they got too much traffic, we would have to buy a bigger
plane. That would be a very hard step. (LJC: OK) so we did that and that worked great.

LR: DHL 525 an . HEARGKERL S . JREE NS A, e 1 E
WINZE . iz, FAMBIRRE TS o PRt RIATE E A LS5 ERA, FefiTml 2 % 341
1EE B S E R E. Bt AFRAT T G BUE oIk 5% o FRI SRR 220 (L, R R Ty, AEE
FHEERRISH (ML, PUATR SRS  (LIC: R Fibas A s L, ibATa
SEP AN AR BOBUR] o ABATTRT PAZS N — s dfrdn, W RLIEE GG, AT Lk . Hin iz
WEANKRE, FATHAAL RN T ZREEAER . (LIC: GFHD o« JATERILK
WIEIZE, FORAH

Fo 307G AR — I ?
F: When did you go to the West Coast?

LJC: Which year did you move to the west coast?
LIC: 21| 7 F8  WF— 4F e 2

LR: I moved down there in ‘84.
LR: k2 1984 “Eik L.



LJC: Oh, “84.
LJC:H,1984 4.,

LR: I mean, after finishing and selling it GTE , they moved me into cooperate to run all of the data
networking for PBX activity. And I did that for couple a year. And they hired me into DHL.
LR:FKIE Telenet sE45 GTE )&, AMAITMIE BT, LIS PRI 28 TR AT (O Bd M 245 . Ffi
TILE, RJE# DHL JRH T .

LJC: Ah, DHL... which city?
LIC:M, DHL 2 75 MR Ja 3k i 2

LR: city was right here, in**. Right in this area.
LROAEIZ HL, FE**, BEX AT

FoftlX A, AEIEIX A BT, KA 4 a2 T ?

F: How does he like all the cities where he’s lived?

LJC: In the comments about the city... live about the environment...

LIC: 3 PP e A (R 38T

LR: Well, I love the area. It’s a beautiful climate. Not bad it has earthquake (LJC: laugh). It’s not
that bad.
LRARARERIX ATy AURIREF . AR GA KRS, (LIC: KR MAFRE.

LJC: other than weather, how about the neighbourhood, the industry...surely, Silicon Valley is a
high tech valley so..
uc&Tﬁmu% JE RN, TP R RS A MR X

LR: Silicon Valley for me is ideal because it has all people. You can hire good engineers very
easily. And it has all of the support facilities, like fabbing and silicon and everything else. So it’s
easy to get things built. It’s easy to get people. (LJC: um...) So, it’s a great environment. Living
environment is expensive.
LRAERE R, EERZIRH BN . FOVE RIA 2 HRH T, IRPUl s 2075 80 T
EW EER AR R WAR e, AR HIE, A, Ha#f. FrelErEs, EHER
RRTTER . BEHAMRRESR. (LIC: W, ) Frbl, HEARISERLE . HAERA
ﬁ

m

Fo BrRMBR,  REARE, ErsT, BmE, BeNk, XEAAREEMAE, i s
77 T i B X AN ?

F: He was a researcher, project manager and entrepreneur. Which one among the roles does he
find himself most suitable for?

LJC: Yeah so that you have different face in life. One is you research in the school, right? And



also you managed the project at ARPA, right? And later, you become management of company, or
CEOQ, president of company. So, which... what's your comment of your career? How do you feel
about the three roles?

LIC: AR N 2T AR 7T BOE(E ARPA I HE R, 2 )5, ikl
NEHEE, HEPATE, EHEK. GRINAPP IR A ERIYE? GO A A £ X e A
i ?

LR: Well actually, I, 1, 1 like running the company to start with because that means the strategic
decisions has to be related to the project. Um... have to be right. And in some of the case the
VCs—venture capitals, brought in other CEOs and CTOs. That’s uh... generally a disaster.
Because the person they bring in don't know the technology and don't know the issues and in one
very bad case they came in... and almost every bad case happened. They put me back as CEO in
some cases because nobody else could do it. It’s basically the problem with the venture
community. If...um...my strength is computing and technologies, then | shouldn't be running
(LJC: companies, yeah). But it actually works much better to start with. Later on, probably I'd
rather be CTO or something else.

LR JE Sl A A R R B , X R RAE VR TS s TR SR AL AT H A 5% X
LE RN I . ALEEILE, NS E R PATE R E R EORE . IREAHGZ K
Ao PIYHATIFHRER I AATEROR, WA KE [ EPTE . BB IR RIIE N, XL Nt
TIWHA, Z 5 AR R AR A T AT TR 5 AT B PO HAB AT A T
XREBEA KSR )R R SR K A AEOR, Az E (LIC: A7) »
(Bl I E AR RE BHIH S BOR A . DUs, T RME AR

2:37:20

LJC: Ah, ok, ok.
LIC:MT, Ui, Wi,

F:If...

LR: I mean | had...
LR:FEEZ......

Fo BB, R EEARF R, BRICRTFEEFE, M EES TSR AR .
AL RIS TORE, iR, R A A B A AR B S AR NAZ R
F: If we want to write book about him, we need more information. and what we've found on the
internet is not enough. We would be more than happy if he could provide us with some
information. Also, is there anything he wants to highlight in the book?

LJC: If we want to write the biography for you, we need more data but the data on the internet is
very limited. Also maybe, the author need to know more about surely first thing is research but the
author know more a little bit more about the life, hobby, yeah.

LIC: A RFAEONE G IS, FEEZ MR, HMN ERBRA IR, EEE R E 77



R, 4k, EEMHE TIRIERAER, Zi4f.

LR: we've covered enough. (LJC: laugh)
LRAATHINS] 7. (LIC:KED

FAbf a2 st XA NIZEAS.

F: Does he have any suggestion concerning how the book should be written?

LJC: First if you interested for us to write the biography. If yes, how do you think the biography
should be?

LIC:H %G, ROERALERMGEEALL? WIREREOG, W5 R EX AL M 1% B At
2

S

LR: the project I undertake at the moment is too much work. Laugh.

LR:AIAE B OF 3k LRI H D@ MR IERADIIR T . KK

LJC: Surely, but they can... you know...
LICAEEZ BIBA AT LA ......

LR: It will be difficult for your team...
LRABVRATTA I BL S AR AR PR A ...

LJC: Not difficult. Because they write something for other people already.
LIC:AMER . AR NS R 7E,

Fo X nt, IR A KTk, Rxf, A ARMEid.
F: 1 think the idea of writing a biography for them is great. They made such great contribution and
they deserve a biography.

LR: I don't wanna spend more time. (LJC: ah... ok.) It’s, it’s it’d be nice to have, but I just don't
know...
LRSI E AR ZrE.  (LIC: W, O Wi. ) A —AEiLid 2 RIFH,

LJC: we don't need much time from you. Rather than, first, we need your consent, your approval,
right, for the biography. Second thing is...
LICHAIA T ZERAKRZ I 0] B, FATHEMESENFREA SR B ...

Fo S IRATH AR T H B SRR AIR — K. BEBEIRAS, R4S 10 MDA E, A2
SR T —F7T, AT .
F: I think we can have another interview with him for more than 10 hours several months later.

Actually half of the work was done since we’ve talked for five hours already.

LJC: *fxf



LJC: Yeah, yeah.

F: ATRELEARRIL ZE R PIIK

F: Maybe two interviews in the future.

LJC: they maybe after this interview, so they may try to think about how to write the biography,
yeah. They may need one or two interview later maybe few months later. Do you think that’s ok?
LIC: X UCK VTR G, tifiTe B Bz EASEIL. AT RESAE ) LA H ek st T — 20w
UCRVT . T A% ?

LR: Maybe, what do you need from me?
LR:ATHENE . ARATTG L IRAR AT 47

LIC: Ak, PR EAT A A PE 2
LJC:He asked what you needed.

FET IR, ...

F: I’ll send him the outline by the next interview...

LJC:They may have the outline of the biography...you know, something missing, anything to add.
LICABATT T RE 2 A L1054 . thln, AERA M ABIEI, ZmS 4 R,

LR: no, what | mean is that is there any monetary effect for...

LR:AN, U, AREHA&E... ..

LIC: ERXRMHEAMT AR E?
LJC: Do you need his money to run the project?

F: AFREL

F: No, we don't.

LJC: no, no, no. No monetary effect, definitely no. we tried to......
LICAAA, AFEERT S, TEATE, RAVBEE. .

(S 83 A (MRS S A S
F: We just feel the necessity to...

LJC: we think you’re such... you are founder, you are founder of the internet. We want people
know, young generation know your contribution. How do you, especially idea, how do you...
become so successful, right? On the funding, we don't need any funding. We fully support
everything, so...

LICAEIRATE K, B HIRMN 2507 AT 8K AR, fEA—ARRE TSR oTik, IR AR,
RO I . R TIH Bi <, JAIAT EERI B 6. RATHITH Cam 3] 7 2850R



LR: Would it be in English or Chinese?
LR:A% I 9 ST /& 3L 2

Fo Jehae, AR5 3A B F
F: We’ll publish the Chinese version first and then the English one.

LJC: It will be Chinese version first then...

LICSe /AR

FUEREIE SO ok Jo AR PSS H Hi ko

F: We’ll publish the Chinese version next year and the English one the year after next year.

LJC: Maybe tomorr... next year, we will have a Chinese version first and the year after, we have
an English version, yeah. But anyway, even in the Chinese version, we try to translate and get
your approval on every wording.

LIC KM, Fedllss b i, JaaE s, Emt AR o, FAIB et e
3, BRI AR R VER], AT S R

LR: Well, it's... it’s certainly impossible. I don't want to give any pressure if I’'m going. (LJC:
laugh)
LR:X WAL RIS, REABEIRITIRZE . (LIC: K5O

LJC: Surely we don't want to take your time. Any suggestion on you or your biography? Which
area do you want to be more focused on?

LIC:EAIA S S BRI, R TLHEAT, BHEMAENE? EaER MR ?

FALFE AR DS e — e q A g et ...

F: We can also write about that he thinks is...

LR: I don't have anything...we just discussed. | gave you all. (LJC: laugh) | mean, | have done the
similar work in many year.

LR:FBA HAt B ... FRATRIF 185, FACTAMERIE LSRRI . (LIC: K5 . %Z
ok, TR R .

2:41:45

LJC: In many area... oh.
LICAEVF Z U, ...

LR: Uh... yeah and graphics, 3D graphics and the network (LJC: ah...) Many networkers and
including...

LR:FME =2t LR D5 i A, 287 HH LA (LICH, ) Y2 M4 5 & &,

LJC: For this book, do you recommend us to interview few more of your friends or any more



people? You know that maybe...
LIC: I R E R A AT 18, A 1 2 R U5 S R A A B oAl A e 2

LR: Well, I don't know. If you need to, you can. That’s not my problem. (LJC: laugh) Kleinrock is
the best one to...

LR:FWAFIE . W RARNI T BUE, FRATAT ARV w2 it ...

F 3R ERAR LTI A2 N H A

F: I had an appointment with him in June.

LR:You have to arrange that.

LRAEARATE A £ 47

LJC: Dr. Fang had tried to interview... have interviewed Kleinrock one time already. He maybe
interview him another time in this June.
LIC: T i LZER ) ... . CARYIE w2215 1o X NS A id 2R vifh—Ik.

LR: Yeah.
LR:#F.

(SRR L ERTY/ SO

F: I’ve made the appointment with him for the interview in June.

LJC: Yeah, they have make appointment already. It’s great you are good friends. (LJC: laugh)
LIC AT C a2 1o RMTRFIA, EERKE 1. (LIC: K5

FABRARAM. ...

F: Could he...

LR: You get very different stories from others and then... as they keep trying to change the
history. They don't need to. They did their thing.

LRARARATRAT HAB B N, W ZIBSR A R BdcsE, B9 fbA el B 3 Iy st . (8 AdRAT]
B EX A AL R, R T .

LJC: Yeah. Laugh. Agree, agree, yeah... because I used to be... we are used to be engineer or
work on stuff so that we try to maybe more the fact base, yeah... based on fact so... And could
you also... I think, I think for the biography, sometimes we need the... other than wording, some
people need this... maybe some photo other data, yeah so...

LIC/EH). KK KA, AR BONIREART. . JRATER R TR, JATR A& ARV,
FrABAVR B e T Hseyith. 5ioh, Eaed. . R EESEHE, B 10BN,
—E NIEREE K, BHMER.

LR: there is some photos that | have. Not many.

LR:ILA LM, (HARRE .



LJC: Not many.
LIC:ARIRZ .

LR: I have a picture of me at the TX-0 when | was doing the pattern recognition. Have a few
photos of mine. But one thing I didn't do much is take a lot of photos.

LR:AFA KT, RIAE TX-0 1), B FAMEI. &f -8k E alf)y. -ah
FAHM, W RHIRZ 7.

LJC:Laugh. You are too busy.
LIC:KEE. #KITT .

F:LARTAY, DARTAYIXEE, ...
F: The old...

LR: Should have done more.

W3S AONHIPVAZE Z EE(E LG

LJC: How do we get the photo? In any way, could you... We just...
LIC: AT E A REFE X L Fr e ?

LR: I'll just have them emailed.

LR: IR A MR 251411

RGN, RATAE, TR, LT, ...

F: If he has time in later this year, we hope that based on...

LR: There aren’t many.

LRIE AL,

LJC:So maybe, T 2f-4F, we are write the outline of the biography. They ask do you have any time
in the later of this year. So they will give...
LIC KT R G, Ml BAD RN BT HaEa g ? M. .

LR: I’'m here. I am not going anywhere. There is no particular... time.

LR:ARAAEIX L, FAERRMTT . A AR A

LJC: Ok, ok, yeah.

Fott, SRAEAATAEAR, TFYORM, SR B EWHE NS N, B2 uF, [
SRR PRI, WK ANEAEDS T AR, FLRRALIOIC N TTMR. BRI FIALRK,
WA, EARBI L, T (R, FRARR, BT AT e 25 % i
.



F: The next time | come to interview, | may need more about his interesting life stories. More
stories. Because the book is intended for the ordinary readers to get to know him and his
contribution. It isn’t for the pros, for the industry. So, please tell him that more stories is needed in
writing a book for ordinary readers.

LJC: Yeah, Dr. Fang mentioned this book is, actually is for the public, right? Average audience.
We try to make it not so technique-driven, make people understand the story behind it. That’s why
we try to need more stories.

LIC. 5 AR 20, EAPRG ARG HiBEEE . TAGEIABRRIRE. SR
— i, RERFEBE T ARRIRAEORE RS . TN T E 2 i

LR: Yes, yes, | understand. But you dragged out most of the things I can tell you.
LR, 2, IR (EIRCRAERP I ECE M R T .

LJC: Laugh.
LIC: K%

LJC: It's very encouraging to hear the story and the history about the, the, the internet. Doctor
thanks so much for taking time.

LIC:HEWT BBt , Wr B BRI 7 58, R ARH SR N 5 18 RO s il e v e ok =
HIATHIR -



