Bruce Schatz Interview #1

Tape 1    Side A

Interviewer:
They told me that when I told you what a clear writer you were you said that you (Schatz interrupts- Thank you) had wanted to be a novelist…

Schatz:

When I was growing up all of my friends were readers and writers.

Int:
Where did you grow up?  You said you were born in Pennsylvania and grew up in New Mexico?

S:
In New Mexico, yes.

Int:
In Albuquerque?

S:
In Albuquerque.  Most of my friends ended up being historians or novelists, or that type of thing.  In school I was always better in that than I was in science, although I was one of the best in science.  But I wasn’t good enough to make the cut as a professional writer, which is harder than being a professional scientist or whatever it is that I am.  I grew up in New Mexico, which is actually — Albuquerque is similar to Kyoto in that it is surrounded by large mountains… You always have this sense of place… that you’re here and it’s there, and it’s up above you.  (the waitress comes)  This is fried tofu?

Int:
Yeah, and there’s a kind of a sweet miso sauce on top.

S:
Ah!  Wow, it’s beautiful. Oh, I see we need to move this over because these are going to come fast.  It said in the guidebook again that they have a soybean field in the monastery and everything is grown by hand — which is unusual I presume. (Int: yeah)  Oh, I see; so this is just tofu cooked in hot water.

Int:
Yeah, and then you add — this is the spice, and then the onions and the sauce, the dashi or the ponzu…(S: Ponzu?) Ponzu is a kind of vinegar based… it’s hard to say.  Anyway it’s basically a sauce.

S:
Wow, what a feast…. (stopped tape.)  They worked in the fields in the morning because it was too hot in the afternoon.  So lunch was the big meal and then they- (Int: In the monastery?)   In the monastery.  I don’t know if that’s why this is only a lunch place, I believe.

(various chit chat about fingers and the interviewer being allergic to chili)

Int:
What did your parents do?

S:
Well, the reason I that I was in New Mexico was that my father worked for Sandia Corporation, which began life about, shortly before WWII as the development arm of Los Almos when the bombs were being built.  But by the time he got there in the late 50’s they did a combination of weapons research and energy research.  Now it does almost only energy research.  He was a mathematician that was always very applied in like solving problems and what he used to do for a living was sort of what I do except with a different technology.  People used to come in and explain what problems they couldn’t solve, and he would think about them for a week and come up with a solution.  So some of them were weapons things, but a lot of them were all sorts of random other things.  He predicted where the satellites were when the satellites just came up and people were trying to view them.  He explained how to do programming in the early days of computers, which is how I learned about computers because most of the people at the university in Albuquerque who had the public computers had worked in Sandia Corporation at one time or another.  It was the big employer in Albuquerque.

Int:
S-A-N-D-I-A? (never heard of it)

S:
S-A-N-D-I-A.  It’s the same as the mountains.  It means watermelon in the local- in Spanish because the mountains have a beautiful pink tint when the sun goes over them.  (Int: Beautiful)  Yeah, I actually miss the mountains.  But, it’s actually run by Bell Labs.  It’s a big industrial strength R and D center.

Int:
He is still there?

S:
No.  When he got older, he and my mom moved to Houston where the weather is cooler. –weather is warmer because they’re cold.  So my dad was a mathematician who worked at a big local R and D place and my mom was a schoolteacher, mostly elementary school.  They were — I was going to say 60’s radicals because I was a 60’s radical, but they were 40’s radicals that were sort of free-thinking and very liberal and all of the children had unconventional educations and unconventional beliefs.

Int:
How many children were there?

S:
There are 4 including myself- 3 that are about the same age and one of them later.  All of them had unusual careers where they went out and saw the world for a while, and then they worked for a while, and then went back to school for a while, and then they did something that they basically created themselves.  For example my sister who was always the best organizer in the family, who is a year younger, runs a hands-on discovery museum in St. Paul, Minnesota.  (Int:  Like the exploratorium?)  Like a smaller version of the exploratorium, yes.  And my brother who is 2 years younger, who was always the most social, is a free-lance… he prepares multimedia presentations for companies — some computer, some video.  He just sort of does interactive education and training.  Now he’s a part-time graduate student in that area.  He used to live in San Francisco for a long time but now he’s in Indiana, because the best school in that area turns out to be Indiana University.  My very youngest sister is also a school teacher, amazingly enough, elementary school.  She’s much younger; she’s about 15 years younger than I am.

Int:
And you are how old?

S:
I am 47.

Int:
So, are you the eldest then?

S:
I was the 1st, yes.  I am the eldest.  There were 3 in a row and then 1 many years later.  So, it’s kind of strange that we all turned into 60’s radicals because our parents worked for the local bomb factory in some respects, but the always encouraged it… My dad was almost fired because my mom, when she was younger, was in many groups that protested against war in general after WWII.  Several of them were actually communist front organizations back when communism was considered to be the big enemy of America.  And, that was not looked on well in the bomb factories, but nothing ever happened.  So, I grew up in New Mexico with a bunch of other kids who’s parents all worked there, and they all ended up at the very best grad schools in engineering somehow or other.  (Int:  Your siblings?)  No, my friends.  They all had a high tech background and they had plenty of free time because the schools were easy, so they all had enough free time to do big projects and they became stars at Stanford and MIT, and places like that when they went to graduate school and beyond.  Some of them became professors and some of them became—went into companies.  Those are the childhood ones.  In college…by the time I went to college my parents had moved to Houston and I went to Rice University, which at the time was a small regional engineering school.

Int:
Where is Rice located?  I’ve heard of it, but I don’t know where it is.

S:
It’s in the center of down town Houston.  It is now a great international university that’s in the top 10.

Int:
It’s very famous, but I frankly didn’t know where it was.

S:
It’s aim has always been to be the Harvard of the South, and that was kind of a joke when I was in school 25 years ago, but it’s not a joke now.  They might beat Harvard at some point in the future because Houston and the South have become the rich area of the country, and as their endowment has gone up they have been able to attract more money and better people and such.  They’re actually quite a good university right now, although small.  I’m actually going back there to give a big invited talk there in December of this year, because they’re starting a big new program in one of the areas that I am very knowledgeable about, digital libraries.  They asked me if I would help out the old school, and I think I can even explain that to the Japanese fellowship that I have as a “giri;” it’s an obligation.  They’re quite a good school now.  I don’t know. I always hated school.

Int:
You always hated school?

S:
I always hated school.

Int:
Because?

S:
They wanted to tell me what to work on and how to think about it, and I did not want to do that.  I wanted to decide for myself what to work on and how to think about it.  My sister hated school so much she actually started her own small high school, which did pretty well and actually had a couple hundred people at one point.  She’s the good organizer in the family.  I’m sort of the scholar.  I went straight through school.  I was an undergraduate at Rice in mathematics, and then I wanted to understand how the brain worked and I was very good a computing, so I went to MIT to the artificial intelligence laboratory.  

Int:
Did you know Pinker?

S:
He’s the next generation.  He’s actually really a psychologist, not a computer guy.  I actually did know all the people--- there is some overlap.  I would have known him at the time if he had been there, but the people who were there then were mostly perceptual psychologists, which is what I was doing as well.

Int:
What years are we talking about?

S:
Late 70’s.

Int:
Oh, ok.  So this was around the time Negro Ponte was going around putting together the media labs.

S:
No, that was afterwards.

Int:
They were going around with the proposals at the end of the 70’s.

S:
There were some.

Int:
They didn’t actually get built until the 80’s.

S:
The architecture (riscene? I can’t understand him here) group was still there, and I had a lot of friends there.  I learned a lot of things that were helpful to me later on in life, but the AI lab was the big fancy thing on campus that did all the high tech- mostly robotics and a little bit of what now would be called expert systems.  What happened is the subject went commercial in the 80’s and the Boston area was a big hotbed of that, and it sucked all the good staff members who were keeping the unique computing environment out into companies, so they were not able to—it became much more theoretical.  And, all the smart, experimental people went to the media lab when that did found.  So, most of the people who were really innovative and really deep who were at the AI lab when I was there in the 70’s went to the media lab in the 80’s, and they’re still there because the media lab went up and the AI lab went down.  It’s still there but it mostly does industrial robotics now.  The media lab is quite a cool place, and I have some very good friends there, but it’s very different in character than the work that I do, because they’re very much into flash rather than fire, and very much into interfaces rather than structure—outsides rather than insides.  My tastes were all these fundamental structures of society, which is why I liked Bell Labs and went into infrastructure stuff instead of staying in graduate school.

Int:
Who are some of your friends at the media lab?

S:
The one that I know best- his name is Chris Schmandt, who is a—Have you ever been to the media lab?

Int:
No, I’m reading the book that Stewart Brand wrote about it even though it’s (S: it’s a good book.) well out of date.  There’s so much in there that sort of applies to what I’m thinking about with you.  John suggested it and I’m enjoying it.  I’m skipping the places that are out of date, but the (??) are very relevant.

S:
It is quite a good book.  If you want another good popular book—I thought about that because I thought you might ask that question.   Another good popular book which is more similar to the thing we will talk about, rather than what we are talking about now is Kurzweil’s second book.  Kurzweil is the person who ran the company that did the reading machine. (Int: yeah, I’m aware of the reading machine.)  And after he got older, he started writing books, and he wrote a very excellent book on AI and how it would change in 1990.

Int:
Is it still in print?

S:
Yeah, it’s called the Age of Intelligent Machines.  But he wrote a second book, which appeared in ‘99 just 2 years ago which is called the Age of Spiritual Machines.  

Int:
I haven’t heard of that though.  I’m wondering why I haven’t.  That’s a book you’re recommending I look at.

S:
Yeah, well it’s nice, well it has the word spiritual in the title in a very serious way.  What he tries to do is do technology projections forward a hundred years, decade by decade, as well as you can with hardware.  And then he has conversations with the computers at each stage as a dialogue to give some indication as to his opinion about what the level of computing will be at each point.  

Int:
That sounds fascinating.

S:
Yeah, parts of it are silly and parts of it read like science fiction, but it’s very seriously done.  As a whole I think I don’t believe it.  He extrapolates too much, and he’s too optimistic.  It’s very thoughtful, which is not customary for books like that.  And he’s not a journalist.  I don’t mean that negatively.

Int:
I didn’t take it negatively.

S:
He’s someone who spends a lot of time professionally thinking about technology trends.  Of the roughly hundred books I’ve read about the future of computing, I thought that was one of the very best, and it’s also the one that’s closest to some of the things that we might discuss.  I would encourage you—The Age of Spiritual Machines—It’s easily available in paper back.

Int:
I’ll get a hold of it.  I’ll put in another Amazon order.

S:
I’m sure it’s on Amazon.  I bought it in just a regular bookstore in (November?)

(talk about the food)

S:
I was going to say that there are 2 recent books and 1 old book that I have looked at very carefully as models for my own, because that’s a common way to think about it.  One of them was Kurzweil's book, because it tries to do explicit decade by decade extrapolation.  In fact an earlier version of my book, I explicitly labeled the “net millennium” and tried to do hundred year by hundred year extrapolations.  And after trying that for about 2 years I felt that I couldn’t adequately support it, and so I dropped the timeline, which is very important in hardware, which is what Kurtzweil thinks about, and went back to just the levels.  Kurtzweil’s book is just about as good as you could do, and he’s very well connected.  And he got a lot of expert advice beyond his own personal knowledge, which is quite acceptable.  And I think ordinarily the book would not have been as widely publicized, except he’s well known for other reasons.

Int:
Yeah, I mean I know about him from ages ago for the Reading Machines.
S:
Ah.  Well, in fact they have one of his reading machines in the center for the blind in Osaka that I found out about.  One of the managers there is Momoko’s brother who is Marc Keane’s wife.  I actually met him at some affair.  The other recent book, which is also serious in a totally different way is Jared Diamond’s book, which you probably have also read on Guns, Germs, and Steel.

Int:
I have a copy that was recently given to me before I heard about you.  I haven’t read it yet, but I have a copy.

S:
Well, what’s interesting about it is, he takes an idea which apparently doesn’t make sense and lays out a very convincing historical argument as to why that’s the only way of explaining something.  So the idea that doesn’t make any sense is why do some races succeed and other races don’t.  Why are the New Guinea tribesmen that he studies poor and helpless and the Europeans aren’t?  Why did the Spanish get guns and overwhelm in Incas, and not the other way around?  His opinion is that it’s purely to do with geography and has nothing to do with the inherent value of  people, which is a very attractive view in American Society, which is why it sold so well.  But he lays out the argument—you see, that’s a hard argument to show because where would you get and evidence one way or the other?  And so what he does is he looks at human history over ten thousand years region by region and each chapter is twenty carefully written pages with references of major books as to what happened in that region, which people succeeded in that region and which didn’t.  And so I  looked at it very carefully because it was popular and won the Pulitzer Prize, and because I was interested in that argumentation structure.  In fact he carries it off very well.  And locally you can argue with many of the points he makes, but globally it’s very convincing.  I like that because the argument about achieving spiritual oneness through computing is the same kind of argument where you can’t give a direct “here’s the poop.”  You have to present evidence from lots of different places and it sort of gradually comes to a head.  That style of argumentation is not very common… in today’s society you don’t see books like that very often.  Usually they have one small point, and they make it repeatedly, and they only have a little bit of evidence.  I can name a lot of computing books that I thought would be models that were very shallow.

Int:
Name one or two.

S:
One that I had really liked and read it three times until I realized how shallow it was is David Gallernter’s book, who is a very interesting, very learned guy, who wrote a book called Mirror Worlds, which you probably have read.

Int:
No I haven’t read it at all.

S:
It’s a short read.

Int:
Actually I’ve heard of the book.  When I went to Amazon and ordered what I ordered, they suggested 20 more books, and that was among them.

S:
That has a very attractive topic.  It says it’s going to change the world when you can completely model a situation, like you want to see how a city works, or you want to see how the plumbing works, or you want to see how the bus schedule affects where people live.  You just have a complete simulation where you can actually put on the goggles and feel it.

Int:
Actually an advanced version of Sim City.

S:
Yes, but far more detailed.  And then you would be able to understand it, and in the hands of someone who’s a — I want to say either a master or deeper—there would have been a long historical discussion from the past into the future as to why you could really make these things, a very far-ranging discussion as to how it would change the society.  That is found in Jared Diamond’s book, but it’s not found in David Gallernter’s book.  His is, “I did a research project on this, and here’s some pictures from it,  and here’s a nice conversation about why I think it’s cool.”  But it’s sort of the difference that takes two years to think about and a book that takes twenty years to think about.  There’s a different depth.

Int:
Jared Diamond actually did spend twenty years to think about Guns, Germs, and Steel?
S:
According to the description of it and the reviews, because there have been a lot of reviews, he actually spent thirty years writing it.

Int:
Really?

S:
Thinking about it, which is not the same as writing it… learning enough to be able to write it, maybe is what I should say.  In the nineteenth century this was much more common.  I’d always hoped that I was a Victorian mathematician, but I grew up in the wrong era.   I did actually spend a pleasant summer as a college student on the greens at Cambridge on the hope that there were still some Victorian mathematicians left, but—

Int:
Which Cambridge?

S:
Cambridge, England.  The real Cambridge.  But all the smart kids who do that now are all running companies.  They’re not being mathematicians anymore, because there’s more exciting things to do.  I met some of them that were as smart as the ones that would be there.  But in the nineteenth century there are a lot of books like that, and the one I read most often is the Origin of Species, Darwin’s book, which many people own, but few people read.  I found it very illuminating, again not for the topic itself, but for how the argument was structured.  His problem was, he knew what the answer was, but there wasn’t actually enough evidence to prove it.  He gathered up evidence over a thirty year period in the hopes of being able to prove it and was never satisfied until someone else who was reasonably reputable had the same idea, and started publishing papers on it.

Int:
And that being?

S:
Someone named Alfred Wallace.  Darwin was not an unknown guy.  He was a famous scientist, he was a fellow of the royal society.  Those were the days when people were country squires.  They were independently wealthy.  They lived out in the country side, and they wrote books and went for long walks.  He was one of those.  He wasn’t a college professor, as a similar type of person would be now if anyone could have that much free time.  The book is about a tenth of the size of the book that he wanted to write and all through it are wistful comments about, “there should be a long explanation here, but I don’t really have enough details about it yet, so I have to leave omit it.”  And it’s also full of comments about, “I know this is a whole and there’s not enough description of the fossil record to be able to show that the forms really do change over geological time, but I think that the rest of the things are strong enough so you still should believe it.  And someone will eventually find it.”  So there was a whole chapter on that.  So, there’re three or four chapters on things that people don’t know enough about yet that you need for the whole argument, like genetic recombination was one of those.  The Origin of Species was famous in the nineteenth century because it was a strong scientific agreement against religion, which was a big deal in those days.

Int:
Leading to the Scopes trial in the United States, and lots of other things…

S:
Lots of other things, which isn’t over yet.  There are still textbooks being revised.  Creationism is still (big???)  In the twentieth century, it turned out that the holes got filled and he was actually quite prescient.  He had the entire structure of the whole argument, it’s just there were some missing pieces.  So that’s why it didn’t just fade into obscurity like most other things.  And that also is of great personal interest because that book lasted 150 years.  You can still read it now and still find interesting predictions in it, which is not true of—most scientific books you can’t read at all because the terminology is so different.  And most books, even if you can… they help people see that you should go this way, rather than this way and now go down that path, and don’t think about the path we went down anymore.  Maybe that 150 years is long enough or it may be that it’s a very important argument and it will last for a long time.

Int:
Just a little aside.  We keep, in dealing with this transience issue, we keep coming up with the relationship between what endures and what changes and how they depend on each other.  In this case you’re describing a book which is all about change and evolution, but a book which has endured.  

S:
Because it had a theory that lasted.  It had an explanation which was still satisfying.  There was an underlying reason for telling that story.  I know this was supposed to be the part about me, but there was a reason for telling it.  

Int:
It doesn’t matter what…

S:
Ok.  The reason for telling that story was, there is a very similar problem today to the problem of 1850 Victorian England, but it’s flipped.   The serious problem here is there’s no spiritual basis.  Life moves to fast.  All of the big organizations that used to make people feel comforted — you know, they could live through the next day — they’re still there, but they don’t serve those needs anymore.  The Buddhist priests are not taken anymore seriously than the Catholic priests.  

Int:
On the whole?

S:
On the whole.  There are people who go through the rituals, but they don’t solve their everyday problems.  If you do a lot of healthcare infrastructure like I do, then the most striking feature of health is that it will be dominated by chronic health, by old people… by things that are the most expensive things in the economy, but you can’t cure.  And all of the trends show that the major disease in twenty years will be depression.  Depression is a disease of a rich society that hasn’t kept up with the speed that the world has moved with…. 

Int:
Right now, one tenth of Americans are on anti-depressants, according to data I just read yesterday.

S:
That is true, but it also is true that 40% of Americans have been diagnosed with a mental illness which is strong enough that they could be on anti-depressants but aren’t.

Int:
Point well taken.

S:
And those numbers are arbitrary in both directions….  There’s not a firm line between mentally healthy and mentally ill.  It depends on what’s the custom in the society.  And you can easily say that everyone is mentally ill and no one has caught up with modern day technology.

Int:
One wouldn’t be the first to make such an assertion.

S:
But it’s a problem because there’s not an underlying infrastructure for spiritual matters, if you like those terms.  As a 60’s radical who cares about changing the world for the better, I am using whatever tools are within my power to try to change that.  And the tools, having successfully created change, but unsuccessfully created change for the better, with information technology in and of itself, like the web, mostly was a negative change.  It’s positive in some of the ways we talked about before, but in most ways it’s a better way to sell things to people that they don’t need, which is good for business but not good for health.  It’s not good for society.  If there were a spiritual infrastructure, or if there were an architecture for a spiritual infrastructure which could last 200 years or how ever long it takes until it was technically possible so that that could become imbedded in every day life, then the world would be a better place.  And so, that’s why the end of the book is about spiritual infrastructure.

Int:
Tie that in again though to… you said it’s sort of an upside down relation to Origin of the Species in this regard.

S:
Oh.  The reason so many people hated Darwin in Victorian England, even though he’s a very nice man, is science was beating religion and science was not comforting to every day life and religion was.  He was removing their crutch… he was removing their basic support.  

Int:
Which do you choose, crutch or basic support?

S:
I  like basic support.

Int:
Yeah, because crutch implies an injury.

S:
And infrastructure doesn’t.  Infrastructure is underlying structure.  And religion has a very strong need in every day life.  It fulfills a fundamental need.  It’s  a life philosophy for, “you want the world to get better and you want to feel like you are doing something useful.”  When that’s destroyed because something has passed it by—you  know science runs the world, technology runs the world.  Whatever technology touches, it beats the other thing.  That’s what Guns, Germs, and Steel says.  So that’s fine as long as it’s on the side of the angels, but when it destroys the angels, then you sort of feel empty and so you have a problem.  So if technology could bring back religion—the last chapter of the book used to be called “the return of religion”—

Int:
What’s it called now?

S:
On the bad days it’s called “implications of future infrastructure” and on the good days it’s called “the net millennium.”  So when you live in the net… the article you sent me by the long email was about that.  (Int: yesterday?)   Yeah.  If people live in the net, and they live in virtual worlds.  They spend all their time in them, and the virtual worlds are more real than the real world is, what will happen?   It—

Int:
The real world will essentially dim and disintegrate, which it’s already doing.

S:
That is one of the options, and you could give a strong argument that whatever happens it will be good, or whatever happens it will be bad.  It’s almost certain to happen.  If there was a technology which brought comfort, and it was inevitable, that would be a very positive message.  That would be starting a new religion with a scientific background, a true one.  And that’s very attractive to at least  me personally….  That’s why it’s the opposite.  See, Darwin knocked down the spiritual support, and I’d like to prop it up.  And I think it’s a long way from that happening despite a lot of people that talk about religions of the net.

Int:
It’s curious that you talk about religion in terms of comfort and the religion that you talk most about, being Zen Buddhism, is a religion that deals most directly with suffering and its inevitability.  Is that a kind of comfort, to come to terms with the inevitability of suffering?

S:
I’m trying to think of what type of answer….  That is a very good question, and in fact it’s very much to the point.  The word comfort in the sense that I’m using it is the sense that’s used in building architecture where it’s meant to be something that’s well adapted to where people live, to how life is, that it’s not a foreign environment, it’s a natural environment.  In that sense, I believe that if life is suffering, then that’s comfort because the—I was going to give a philosophical argument, but I think it’s not as strong.  Let me give an example from healthcare, because I can give a concrete example and also give an example that makes the same point….  Health has to do with being comfortable.  The basic problem with healthcare is…..

(tape ends) 

Tape 2  Side A

(apparently this tape picks up in a different spot than where the last one leaves off.)

Schatz:
….When mosaic came out and took over the world, people wanted to hear about the history, but they sort of disappeared because I wasn’t as interesting as the young kids who were rich.  So, the audience got smaller.

Interviewer:
So lets go back to your…. You were going to give an illustration of the point-

S:
You asked about suffering.

Int:
Yes.

S:
Isn’t that an odd start?

Int:
No, it’s not…

S:
You see, suffering is good.  And the thing you learn if you look at health care infrastructure, which is supposed to be about making people feel better, is that managing care, in other words making them feel as good as possible does not make sense.  What makes sense is managing expectations.  

Int:
Managing expectations.

S:
Managing expectations means helping them come to grips with… actual stages…helping them understand that they could be.  See the problem with modern medicine, the reason modern medicine is failing to deal well with chronic health—I  work very closely with people that are medical directors at HMOs and know where the money goes—is their goal is to make every person have a body of a healthy 20 year old, and they would rather kill someone, literally kill them, than fail at that.  So, they would rather fill someone full of strong drugs and turn them into a zombie to keep them alive another year than let them live a happy life for 5 years with a medium amount of pain, because pain is bad.  And that’s simply inappropriate; it’s an inappropriate view of the world economically because you can’t do it, and it’s an inappropriate view of the world spiritually because people should learn to live with what they are.  So they are what they are.  A lot of the problem with computing systems now is they do one thing, the same thing all the time and don’t adapt to what they’re going to do.  But the reason I would say that suffering—sorry that was uncalled for and I will say more about it.

Int:
Ok, because that’s where you lost me for a second, just for that instant.

S:
That was a movie technique of I was throwing in a flash of the villain so that later on when we discussed it you would remember you had seen it once.

Int:
Good.  Well, we’ll use that as a reference point.

S:
But I mean the problem is the way you solve chronic illness is you get people to understand what all the options are, and understand what kind of lifestyle they would like, and make some decisions.  And that’s very different than one end point where you have to make the person live as long as possible, or the end point where you make people have as little pain as possible, or you do nothing.  Most of life is like that set of choices and the basic problem with modern society if you want to talk about transience—and I don’t mean to push that as a topic but you mentioned it—is there’s too much change for most people to deal with and the religions… the foundations of all the existing spiritual understructures… religious philosophies were all made up two thousand years ago.  And two thousand years ago, everyone died when they were 20 because the public health was so bad.  Well actually, most of them died at child birth, the rest of them died at 20.  And a few people lived until 80.  The span was the same, but the median was much different. And so the problem most people were concerned with was what happens after you die.  If you get to live a hundred years, you have quite a different set of problems.  And more to the point, it used to be that you died at 20 no matter what you did, but now you have a lot of details—if you’re in a modern day society like the US or Japan, you have a lot of choices.  Depending on which choices you choose, you have a very different lifestyle, but a very different life span.  Most of the spiritual technology books like Kurzweil’s are actually about how people will deal philosophically with the fact that they can extend their lives significantly, or extend their active lives when they can move around and think and do things, significantly with a set of philosophical decisions, which today are not available, like suppose you could dump your head into a computer, and it would think the same things but there wouldn’t  be any body and you as a body would be dead….  Is that acceptable?  Or you could have artificial organs which meant you couldn’t move around really, and you could only think half as well, but you’d live twice as long.  See those are hard… that’s why there are hardware books.  Those are hard philosophical choices about which things are most important when people get to make decisions.  Those are still easier unfortunately than the software choices, which are the things that I talk about, which are which basic philosophical decisions should you choose if you have a hundred way choice and you’re allowed to vary all those.  That’s the thing that’s so attractive about eastern philosophy versus western philosophy.  That’s why I make these statements about informatics going eastern in the 21st century just like physics did in the 20th century.  It’s because the best feature of Buddhism in general and Zen in particular is it says that traditional western, logical thinking does not make sense.  Not that they don’t believe it, but that it simply is nonsensical and that a different style of thinking, which they try to train you to do with these crazy looking (koans?) is actually more attune to how the world works than the old style.  When my host at Kyoto University, who I have enormous respect for, who’s a very good engineer with a similar background-

Int:
Ushida Toru.

S:
Yeah, he worked for NTT for most of his career and he went into university when it-

Int:
There’s your Bell Corps parallel.

S:
It’s the very same thing.  When the industry stopped doing research because the economy was bad, … he did the same thing.  He asked me why study religion and why Zen?   He revealed the fact that he was a Buddhist because his family was Buddhist and he was a Jyodo Buddhist.  That’s nenbutsu over and over again.  And after thinking about that for a month and having another conversation with him, what I told him was it has something easier to copy for computation, because nenbutsu, if an avatar in a virtual world, a little talking head in a virtual world, repeats the nenbutsu, it doesn’t get better.  Nothing happens to it.  But if the set of choices it presents are arrayed in a logical structure of the koans, and the koans are intended to reach the same point of view, the same path, then it might do something.  So there’s something you can copy.  There’s a set of procedures you can copy, but that probably wouldn’t be the explanation I would give you.  I would probably give you the explanation that Zen says that logic doesn’t make sense.  And they deliberately set down to break logic by living in a certain style, by thinking in a certain way and having a set of exercises.  And that’s why Zen dominated Japanese culture and regular Buddhism didn’t, because it was the practical one, which seems weird given that the monks aren’t really very practical.  But Zen’s the one that dominated the warrior culture when the Shoguns came through.  If you asked any of the ruling class of Japan for the past thousand years what religion they were, they were all not Shinto, not Christian, not Buddhist, but Zen.  The reason was, Zen was the one with the  practical training that let you face very complicated situations.  That was what attracted me to it at first.  I studied lots of different philosophies in the hopes of finding one I could copy something out of.  The only one that had been widely successful for reasons other than… widely applied by people who didn’t really believe it—I don’t know if I really want to say that—was Zen in Japan.  So there are a lot of other religions that dominate states, like Islam does not, but the people don’t use Islam in everyday life to make decisions.  It’s just what they believe, and they know that what they believe is the right thing and the other people is the wrong thing.  But they don’t… the Islam people don’t follow the rules of Mohamed such as they are, anymore than the Christian leaders in the West follow the ten commandments.  That is the religion they believe in, and it did have a set of things—if Jesus appeared in the 21st century America, he would be put to death just like he was put to death, for much the same reasons.  He’s too much trouble.  But that did not happen in Japan, and it didn’t happen in China before, where it came from.  The Buddhism that went through China turned into Zen, because China was the same sort of really practical warrior culture, they liked scholars and they liked fighting.  India doesn’t like that at all.  Indian Buddhism looks completely different…  so Japan and Zen is a very good example of where….what’s (coyly? clearly?) an eastern religious philosophy was used for everyday decisions.  All the samurai trained in calligraphy just as much as they trained in kendo.   And they didn’t do that because they had spare time.  They did it because it was part of the training that was felt to make you more effective.  And if you read—one summer when I was at Bell Corps trying to think unsuccessfully about these problems, I did an experiment and I read 2000 page best sellers, two historical novels.

Int:
A thousand each?

S:
They were each a thousand pages.  One of them was Ivanhoe about a knight during the Crusades.  A Christian, a western, Christian one.  The other was the great bestseller in Japan called Musashi, which you’ve probably read.  It’s a very thick novel.  

Int:
I haven’t read it, but I’m aware of it.  

S:
It’s very nicely written actually.

Int:
Yeah?  You know whose translation you read?

S:
Boy, I do not but I should know.

Int:
That’s ok. Don’t worry about it. Go on.

S:
It was very understandable to me, and that’s why I could remember Otsu, because Otsu was terrible.

Int:
Oh yeah?  Otsu was capital of Japan for about 12 years.

S:
Oh is that so?

Int:
Many places were.

S:
But the oddest thing about those two books—and I’m telling this because it makes the point very clearly—is they were both about heroes with a strong sense of honor that they would die for, without question.   And they were both about feudal societies.  I mean the plots were very similar, and the societies were very similar.  But the training methods were completely different.  Ivan Hoe was a deeply devout Christian, and prayed before every battle and did all the training, and might have even become a priest in a different time.  But when he fought, his real job was he was a soldier, and those were unrelated.  He said it gave him inner strength, but it did not inform his actions at all.  And Musashi is completely different than that.  Musashi is…he was a renegade that went around from teacher to teacher in the typical Zen way, looking for things that he could learn.  And every time he got used to a school, he found that he went to the next one, that the style he had learned was not effective there.  So he finally came to the realization that strength was not enough, and style was not enough, what you needed was—they called it spirit in the book—but what you needed was to become one with your opponent.  So after he went through his long training period and he became an invincible warrior, his most unusual feature is that he fought every battle in the style of his opponent.  He did not have a single, fixed style.  That made a big impression on me, becoming one with your opponent, because it’s the same, it’s the information problem too… that there’s a hundred different choices and they’re all different.  And you’re trying to way them and come to some decision, or you have a hundred sources and you’re trying to find the relevant pieces of information.  That’s well beyond all the pattern recognition and natural language processing, deterministic grammars, it’s beyond normal western technology.  Western technology does not behave like that.  Weird eastern philosophy behaves like that.  And so, if you’re going to try to copy something into basic, every day infrastructure, it’s always good to choose something that’s already known to work somewhere else, because then at least it has the end result that you desire even if you are not able to capture enough of it.  If you try to model something that already doesn’t solve the problem, then even if you do a perfect job, which you never can, you won’t get to your goal.  That’s how I ended up with Zen in Japan, and that’s sort of why I’m here going  to temples instead of studying at the university, because there’s a fourth way beyond the inner space which is about spirituality, or maybe it’s a tenth way…

Int:
It’s somewhere beyond there.

S:
It’s somewhere beyond it, and I would like to get some information about it.  I have already mined libraries for a model as much as I think is possible.

Int:
Libraries in America?

S:
No, libraries as a metaphor for infrastructure, for information infrastructure.  That’s what the inner space does.  It talks a lot.  It’s an abstract model of how people that understand the structure of libraries, find things in libraries, libraries being an example of  something that is well organized for certain points of view, and example with a thousand years behind it.  People in the internet did not know this and ignored all the people that were telling them that this was going to be important, like me, and so that’s why you can’t find things now.

Int:
Maybe they never really took seriously the questions of scale that they were facing.  Maybe they didn’t realize how hardware was going to drive the speed so fast and the quantities of repositories would be so vast, so soon.

S:
Well, what actually happened was what’s very typical in technology, which is that the people who were pushing the technology are expert technologists, but not generally thoughtful people.  And they knew a lot about how to get their friends to use things, and very little about what the implications of it would be at some point.  The people that ran the internet when it was a small, closed circle—I was sort of on the…

Int:
The Arpanet days?

S:
The Arpanet days.  I was on the end of that.  I was one of the young Turks in the Arpanet days.

Int:
Were you in the well?

S:
I have sat in on it, but I was not very actively involved.

Int:
Ok, just curious.  Anyway, you were saying…so the people that ran the Arpanet…

S:
Yeah.  They were very sensitive to scale problems, and they were very sensitive to search problems, but the people that did the web didn’t care.  They just wanted to put pictures in and get things used as much as possible, which is quite a different goal

Int:
Very.

S:
And the people that went commercial… so like, Tim Berners-Lee is an example of one that was protocol in the web.

(discussion about the spelling of his name)

S:
So he’s the protocol popularizer, I guess.  He’s actually the inventor of HTML and “http” and he’s the one that pushed it out of the internet community.

Int:
Oh, ok. I have heard of him.

S:
He’s not the one that went down the commercial wave, which only cared about selling as many copies as possible, so they of course went down the advertising.  And in fact it’s unfair in some respects that Berners-Lee is as famous as he was, because there were several major candidates for what the protocols would be, what the infrastructure would be that you’d push around through the web, and the one he had didn’t have any particularly striking features other than it was the one adopted by the browser that most people use.

Int:
That’s like Beta versus VHS.  Beta was a better medium.  I can remember operating systems that proliferated 20 years ago that were inferior to operating systems that didn’t.

S:
That’s very common.  There were three or four of them, and in fact I had one of them. The odd historical feature, which I’ve thought about many times was, I played a critical role in the nexus of this because the…

Int:
The nexus of…?

S:
In why Tim Berners-Lee runs the world wide web consortium and has 15 million dollars from industrial consortium that MIT set up, and is the lord of a manor of a small, feudal system that nobody in the web cares about, because it’s very small.  It’s the semi-academics, who don’t run the web at all.  It’s because I was the advisor for the mosaic project at NCSA and mosaic is the thing that sold the web.  It’s the one that had the million copies that did the pretty pictures that the college students picked up.  And there were several contenders for what they should use for the underlying part, because they weren’t good at software development.  They just stuck things together.  The two major contenders were world wide web and my own system, word community system, WCS.  As an objective consultant, I asked them what their criteria for success were, since I had examined both, and I knew what they did and didn’t do.  And they said, “we would like to have as many downloads as possible, as soon as possible.”

Int:
That means fewer features.  Am I right?

S:
Yes.  Well then I said, “you should choose www, because it A does less and B it lets you reuse a lot of existing sources on the net because it supports older protocols.  And there had already been a program called “gofer,” I don’t know if you already went through that, which was actually the first program that took the academic network by storm, and did a couple hundred thousand.  It wasn’t the first one that took the public by storm, which was mosaic.  But … so the phenomenon had already happened.  This wasn’t a new phenomenon anymore.  That’s why NCSA was paying so much attention to it.  They didn’t do gofer and they wanted one that was theirs.  And so it used existing sources and it was simpler.  My comment was, “if you want more downloads today, you should choose that one.  In two years you will be sorry however, because your major problem will be A the links don’t work, and B you can’t search.  If you’d like something that lasts two years, you should choose mine, this other one.”  And I said, “I’m an objective consultant…”

Int:
Something that lasts two years?

S:
I said, “If you want something that lasts more than two years, you should choose WCS, because it correctly handles links and it correctly handles searches.  It’s able to do both of those in a way that will scale well as things change.”  And I can explain a lot about that if you wan to know more… anyway.  And they made the correct expedient decision, short term decision.  They got a million downloads in the first year, which actually surprised everyone even me, because there were a lot more college students who wanted to show pornographic pictures than anyone realized.

Tape 2 Side A continued

Schatz:
I said, “If you want something that lasts more than two years, you should choose wcs, because it correctly handles links and it correctly handles searches.  It’s able to do both of those in a way that will scale well as things change.”  And I can explain a lot about that if you wan to know more… anyway.  And they made the correct, expedient decision, short term decision.  They got a million downloads in the first year, which actually surprised everyone even me, because there were a lot more college students who wanted to show pornographic pictures than anyone realized.  It was quite possible to do it before.  It just was much harder.  And so, what actually happened was, the thing that’s the web now has no correspondence with the thing that was the web then.  HTML isn’t used anymore, and “http” isn’t used anymore.

Int:
Where?

S:
In the web.  It’s down 25 levels.  Well, there is something which is used now, but it bares no relation with that.

Int:
But it’s still called HTML.  When someone makes a web site they’re still using HTML.  Are they not?

S:
These days, usually no….  The real answer to your question, which is very relevant to the evolution of infrastructure is, most people use a web page program, maker up program, like Dream Weaver or Front Page, that’s the Microsoft one.

Int:
These are derivatives?

S:
No, no, no.  They use a program, and the program does something underneath that they don’t know.  It makes some format.  And that format these days is most likely to be something called XML, extendable markup language, which does differently a lot of what HTML used to do for displaying fonts and sections, and a lot of other things, like it does mathematics well.  The digital library project I ran had to do a lot of physics papers with mathematics in them, so I know this topic very well.  But the real answer is, the stuff Tim Berners-Lee does, and the stuff that the web was founded on, is basically irrelevant to the web as it is now.  There will be some people who are not knowledgeable who will say those same words, but they’re not knowledgeable…  The basic protocols that were there are already gone, is the up shot.  And the new ones cannot fix the fundamental architectural problems, like the links don’t work.  Let me use that as an example.  The links in—HTML was meant to be a hyper text system.  A hypertext system is: you have a paper that’s three pieces, and you want to do them separately, and have them sit on the network, and have the pieces point to each other.  The pieces are fixed.  And the problem is connecting them.  It was not intended to handle indexes or databases where you have things which are basically pointers to collections which are lots of different places and those things change all the time.  So the link mechanism is, you give a file name, and the reason you see “error 404” pull up all the time, now in a major commercial system that hundreds of millions of people use, is because file names come and go all the time.

Int:
You’re seeing it now in daily news papers.  You click on a link, for that day, not in the archive, and it doesn’t work.  It’s happening more and more.

S:
It’s because you…. This problem was well known in big, commercial data bases 20 years before the web.  And I had worked at IBM.  I knew of all those problems.  WCS works completely differently, as did Telesophy before hand, which mosaic was copied from, but they paid no attention to it.  The right way to do it is—what you have is a data base entry sitting there, and it just puts the name of whatever the data base entry is now.  Usually what you have is actually a query to a data base that says, “give me the article on this topic.”  If someone picks up the file and moves it to a different place, it will still find it.  If someone deletes that item from the data base completely, the data base manager sees that that request came in and looks through its table to see if it’s moved or changed its name, and gives the new one, or says, “that item has been deleted; it’s just not available anymore.”

Int:
So, if we were to use a telephone analogy, it’s the difference between mobile phones and phones that are fixed in buildings.

S:
Yes.

Int:
So if someone is not home, you can’t reach them, even if you’ve got the supposedly right address.  They’re not there, so you can’t reach them.  Whereas if you’ve got their cell phone number, wherever they move, you’re able to reach them, and the only problem would be if their battery runs out or whatever, or they’re in a tunnel some place.

S:
The internet people knew this already because they had seen—

Int:
That analogy’s reasonable?

S:
Yes.  It’s exactly right.  And even the telephone people knew, because telephones move around all the time.  You know, numbers go in and out.

Int:
Yeah, and they’re moving from cell to cell.

S:
The Arpanet people all knew how the telephone system worked really well.  That was the big example of the switching network that worked.  They knew that the machines would live and die, and change their names, and all those things, so they were familiar with how you handle it.  And the web guys didn’t think about it.  They were in a small hyper text world.

Int:
Stop me if I’m interrupting, but were they in that small, short term mode because of the influence of corporate contacts?

S:
No.

Int:
Were they just ignorant?

S:
None of them are corporate.

Int:
Ok, so they were just ignorant?

S:
I don’t know if ignorant—

Int:
Short sighted?

S:
They were living in their own culture, and their own culture wasn’t that.

Int:
Ok, let’s talk about that culture for one second.  Why was that culture so different from the one of the Arpanet people who had studied the switching system of the phone system and understood how these problems could be dealt with?  Why were these people cut off from that knowledge?

S:
Well, let’s see.  Let me not fail to give one philosophical answer.

Int:
Did the Arpanet people fail to pass on this knowledge to the next generation?

S:
Ok, there’s two fundamental reasons.  The first was they weren’t the same people.

Int:
Understood.

S:
And the second is—they  were totally different groups.  The Arpanet people were all long term researchers at big research labs.  The web people were all initially programmers at big support centers.  The people at NSCA were all programmers at a super computer center who were supposed to produce software for the users.  They weren’t—

Int:
Users such as?

S:
Oh, physicists that used to be computers.  Scientists around the country that used…. The market that the web arose from, both mosaic and www, both sides, was information technology support for scientists, people that ran computer centers that scientists used remotely, who needed certain kinds of software in order to do things.  NCSA had a software group because they had a thousand scientists, all over the United States mostly, that wanted to log into their machines and do something.  They wanted ways of logging in remotely, so they did a telnet.  And they were happy to show their documents and that kind of thing.  The www grew out of CERN, which is the big physics laboratory in Switzerland.  It’s the European… it’s the particle accelerator center of Europe.  It’s physically in Switzerland, but it’s supported by the European Union.   It’s a big physics lab.  They have a big machine.

Int:
Like a (Cray?) super computer kind of thing?

S:
No, no, no.  They have a big machine that accelerates particles.  They have a super charger.

Int:
Oh, oh, oh, an accelerator like we have at Berkley.

S:
Yeah, it’s an accelerator.

Int:
Like up on the hill.

S:
Yeah, except the ones in Europe are bigger, because they band together and they get bigger.  Europe has the best ones.  That’s one of the best ones.  And so a lot of scientists churn through there, and then they disperse all over Europe, and so they had a great need, just like the super computer centers in America to have scientists be able to get their data and get their documents remotely across networks and computers.  So they permitted programmers to do all sorts of strange things in the hopes that they would improve that.  They had an immediate market of a couple thousand people who were dedicated users.

Int:
But they weren’t dealing with the kind of issues of scale that exist today.

S:
No

Int:
Ok.  Let’s stop for a moment.

(stop tape)

At Nanzenji Temple:

S:
What I wanted to do was try, starting from a—to show the structure of the whole argument.  I’m a big believer in structure, and actually I read about structure in lots of different subjects trying to learn about structure, like architecture and film scripts is a place you see a lot about structure.  Infrastructure is actually about structure.  Infrastructure is two basic features.  The first is “infra” and the second is “structure.”  “Infra” means it’s inside.  It’s what you don’t see.  The best infrastructure is just there.  It’s like air.  Air is a very good infrastructure.  “Structure” means the things that support.  Those are what makes things work, what gives you the basic structures.  Traditional infrastructures are things like water supply and food supply and heating.  More modern infrastructures have more to do with minds than with bodies.  For example, I wrote a paper recently, which you actually read, oh, you saw, that tried to look at a number of modern infrastructures and see what was common among them to try to predict what new infrastructures would be like.  And it looked at modern infrastructures with things like transportation…  Well there always were roads, but the new ones are things like railroads, and airplanes, and highways.  Communication: so there’s things like the telegraph, and the telephone, and the television, and these days the internet is sort of one of those.  The other one that was looked at in that paper was medicine, keeping people well, medicine and health and such.  I had always thought there were some underlying principles of infrastructures, but I had never explicitly looked at it.  And I was surprised to find that people that study policy of infrastructure know that there are specific things that all infrastructures have.  And how they change over time is also known.  And there also are specific things that particular infrastructures have if you want to look at information and communication, which are the subjects that I study and build.  The best way to look at the logical structure for infrastructure is “what are the basic things in infrastructure,” and then more specifically, “what are the basic things in information infrastructure?”   And then, “how are those changing over time from the network era, like the Arpanet and the internet, to the library style era where libraries are the model, like the inner space that most of my research has been about, to the levels beyond that where you talk about modeling situations and spirituality, and some of the things we talked about at the end of the… during the lunch.  The reason I like talking about logical structures first, and I’ve had good success on this in many subject areas, is because if there’s a sameness to the logical structure, then you can use that same logical template, that same logical structure.  You can understand it in an example that already exists where you can look at it carefully and give lots of details about it, and then you can hypothesize in an example that doesn’t already exist, what it might actually look like.  So you’re not writing science fiction stories, saying “oh, when you jack into the net or plug your head into cyber space that it will be like this,” because that’s the thing that is most visually appealing.  You’ll actually have some historical basis.  Most of the people that aren’t historically minded think that whatever is happening now is completely different than whatever happened in the past, and rarely is that true.  The future is usually more like the past than it’s like the future, which is good because at the end what I’d like to get to, and I bet what my image of what the readers of Kyoto Journal would be most interested in… they’d be interested in resonant features of ancient Japan and how that’s more relevant to the future of the modern world than anything else, like how computers work, or like that.  That would be something that your readers would like.

Int:
Yeah, I think the readers would be extremely interested in that because the sense most of the readers have, I think,  is that the features of the ancient world, or of Japan, or the ancient cultures of Japan, are in a bell jar, that they don’t have any relevance except that for some reason they resonate with so many people who come here, but that they’re in a bell jar.  They’re museumified…

S: 
The people I’ve dealt with in Japan who are intellectually inclined, like the ones at the university all feel that, that they revere the traditions because they grew up with it, but that beautiful Zen temples have no more relevance to their life or to the future of their country than the beautiful cathedrals in Europe have to mine.  They’re just one of the things they know about, and they’re always mystified by westerners who want to come in and see them as some of harbinger of the future, that are interested in them for some reason other than tourism.  I have always encountered that.  From my small sample so far, the westerners that are here like the Kyoto Journal circle are actually more interested in the question than the Japanese that are living here and have grown up here.

Int:
Oh you are correct, with some exceptions.  There are some exceptional Japanese.

S:
I would like to meet some of them.  The ones I’ve met so far are not like that, which is not a failing of them.  It’s just that they don’t think about the influence of Zen on Japanese culture because they’re used to…what Japanese culture is, is what it is.  They’re used to it.  Only someone who’s not used to it would be thinking that there’s something significant about it.  The best books about those topics tended to be written by either westerners who were visiting and stayed a long time and got past the language barrier and a little bit of the culture barrier, or easterners like D. T. Suzuki, who specifically made a career of explaining to people who didn’t live in that culture what was unusual about it.

Int:
Go back for one second.  Which westerners were you thinking of?

S:
Oh, well… When I was in college, the two books everybody read were the series by J.R.R. Tolkien about the Lord of the Rings and the series of books by Alan Watts about Zen Buddhism.

Int:
I figured Watts was who you were talking about.

S:
Those were the two that you read.

Int:
Was Tolkien involved with Japan?

S:
No…. But the reason they were popular… I was in high school and college during the 1960s.  In America that was the era of… The rich generation had now grown up and was facing that the world wasn’t what they hoped it would be, and were feeling sort of spiritually empty.  Tolkien was popular because there was a whole mythology around this complicated world, and it was different than the modern world.  It looked like, not only could you tell the difference between good and evil, but good was triumphing, which wasn’t true in the 60s in America.  And the nice thing about… the reason Watts was popular was he was putting forth a point of view from a culture that said that good and dead aren’t relevant questions, but there is a way of thinking about the world so you can act on it.  That was also an enlightening point of view if your ideas of good and evil are changing very quickly and you’re not happy with the world as it is.

Int:
Ok, now can we go back where I interrupted you?

S:
….So we’re back to infrastructure and what is the logical structure you can use to think about the steps and evolution…

Int:
You said that there were some people who had gotten past the somewhat the cultural barriers and the language barriers.

S:
Yes.  Well the reason I wanted to say the logical structure is there’s not enough evidence to believe that like information infrastructure has something to do with spiritual values.  But the way of making that argument is the same way that those books, that I talked about at lunch, made it, like the Diamond’s book…. Or Darwin’s Origin of Species—is  you lay out a structure of things you need to look at, and you go through many, many examples and you show “this one’s like this….”  And then when you show the talk about the examples that you don’t really have enough detail to see if they really fit into that structure or not, people will tend to believe that “this one worked…, so this one should work.”  That’s about the only way that you can make an argument unless you have a program that people can plug into and they suddenly achieve satori.  Infrastructure—to jump ahead, and I’ll come back to this later—it takes 20 years of training to become a Zen roshi, and most of the people that go into that process don’t make it to the end.  There is a set of koans, but they don’t make it all the way through.  That’s certainly not something that hundreds of millions, or billions of people around the world could do casually in five minutes a day.  But the evolution of infrastructure is always like that.  What happens is that things that only rich experts can do with a long amount of time or money, some proportion of what they’re able to do gets put into the infrastructure so that everyone can do it cheaply and easily, just not as well.  Every single infrastructure is like that.  The paper I gave you talked about telephones, which is a good example of that.  …So infrastructure is the support for the inside of something…. The most important thing about good infrastructure is it has to… it has several basic features.  One is that as more and more people want to do it, more and more frequently, then they can.  So in technical terms, that’s called scaleable… Whatever is doing the support can service more and more people, more and more times.  When whatever technology is used at the present for doing that, if it doesn’t keep scaling, then that technology dies and is replaced by something that does keep scaling because infrastructure has to be enduring.  Scaleable  infrastructure endures.  What that means is, people need communication.  They need transportation, they need health, they need religion, some sort of values, and they will get all those values somehow or other.  There must be something that does those….  If more people want whatever the rich experts have, then something will make that happen.  It’s the supply and demand.  And if the current thing that’s doing it doesn’t scale well enough, then it will be replaced by something else.

Int:
As Stuart Bran says in the media lab, “when a new technology rolls in, you’re either part of the steam roller or part of the road.”

S:
That is correct.  Now notice, the road is still there… So when the telephone blasted over the telegraph, it didn’t mean that the volume of telegraph calls went down.  In fact it went up.  It’s just that the proportion of communication that was handled by the telegraph versus the telephone—the telegraph used to do 90% of all the ones that weren’t face to face, and now it does like .001%.  You can see the same thing happening with the Internet and electronic mail.  Electronic mail existed 50 years ago, and it was .001% and now it’s about 20%.  And it’s not going to go to 100%, but it might go to 80, and the telephone might go down.  It depends on how things change… but the point is the steam roller rolls  over when there’s enough demand in the volume.  It happened in every single one…. The significant feature of the study I did was to try to…

Int:
Which study?

S:
The one about the evolution of infrastructures and how they change….  It was looking at health care in particular, but it was trying to what are particularly important points in this evolution.  In mathematics, or like in science fiction, they’re called a singularities.  There are times when the evolution makes a sharp change, and species live or die at that point.  And the change that’s particularly important with infrastructures, looking at a lot of them, is the point between central and distributed.  It’s the point where you can have a few big places that handle everything when you need to give up on that and there’s trained operators in the middle that are handling that, or when you can go to letting ordinary people do it and you have a machine in the middle that’s sort of doing a low grade something….  The telephone network is an easy way to see it.  The decision point there was… the telegraph was clearly a central trained operator technology.  You had to go to them or send a messenger to them.  In fact, they were located at railroad offices, and they sent the Morse code, and it went over to the other end.

Int:
So this is the station to station versus point to point analogy.

S:
Yes.  It’s the station to station.  The telephone was originally completely like that.  They were just copying it.  It just it happened to carry voice, but it was basically the same technology as multiplexing telegraph, as sending multiple telegraph signals over the same wire.  But since the people pushing it had come from sort of the speech industry, not the telegraph industry, they did not think they were in the station to station market.  They thought they were in the market of letting as many people use telephones as possible.  In order to do that, you have to be able to switch telephone calls without having a person involved in it, because everyone would have to be a telephone operator.

Int:
You said in your paper that there would have to be more telephone operators than actual users of telephones, more than the population would sustain.

S:
That is a real example.  I was in the Bell system for 10 years, and I went to several historical lectures, and they said that this is a real example.  In 1900, there was a careful study at Bell Labs done, and it said that you need more telephone operators than the entire population.

Int:
A sort of Malthusian thing.

S:
… The reaction of management to that was we either are going to hit a hard wall, and we’re not going to get any bigger, or we’re going to take the whole population, and we have to replace those operators.  So what they did was, they determined it was technically possible to make automatic switching machines.  The percentage of people working at AT&T who were telephone operators went from like 90% to like 10% in the 20 year period.  The number of calls followed that same path…There still are operators.  They’re called receptionists… There are actually more of them than there were before, in absent numbers, it’s just the proportion is much smaller.

Int:
And they do high end stuff.

S:
And they do high end stuff.

Int:
Setting up big conference calls…

S:
Yes.  And exactly the same thing happened in banking.  ATM machines did basically that.  ATM machines do the standard operations, completely automatically with machines, that used to be done by bank clerks… There’re still a lot of bank clerks, but they just do harder things.  

Int:
It’s given the banks a broader range of products to offer.

S:
And made the number of transactions they can make, the number of customers they can serve much larger.  Traditionally it’s called, the technical term is a provider period.  The way you get a bigger pyramid is that you handle the volume down at the base where you have something cheaper.  And computers are much cheaper than any kind of people.  And of course, untrained high school students are cheaper than trained operators you have to pay money to who are much more expensive than… executive secretaries are much more expensive than… I mean there’s a hierarchy of ones.  You can see it very easily in what will happen in medicine, because most of the medical transactions will be handled by computers at home, by people talking to computers.  And then there will be paramedics in grocery stores that you will walk into—In America there already are—you can do about half of fully fledged banking in a grocery store, and you can also do about half of fully fledged communication.  You can buy… you can have your pictures processed onto a video tape.  Or you can buy a wireless telephone in a grocery store.

Int:
Right, but pictures processed onto a video tape, you mean onto a CD?

S:
Today you would say onto a CD… You can make a video tape out of a camcorder movies, back when that was hard.  Actually that’s easy now so that was a bad example.

Int:
Oh, ok.  You’re talking about the dubbing.  Yeah, but I think the better example now would be what you can do… the kind of things you can do…

S:
You can do photo manipulation into a CD, but that one’s getting blown apart too because you can do that with digital cameras now.  In another five years, that will be completely in the hands of users, and the…photo finishers will do something else.  They still will have a function.  You know, maybe what they’ll do is let you digitally edit you home movies or let you make multi media albums, or things that are too complicated for people.  Generally the niches don’t disappear.  What happens is you get a whole spectrum and as you go up, it gets more expensive.  And the quality goes up and the cost goes up.

Int:
We’ve seen this with respect to desk top publishing as well.

S:
It used to be…

(tape ends)
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Interviewer:
So the niches don’t disappear…. Who ever is occupying the niche adapts to the changes so that they can provide a higher service or products.

Schatz:
Yes.  Something always fills all the niches, and the question…it’s not… let’s see…

Int:
Well there are businesses that disappear.  There are lines…

S:
There are sometimes.  Well, the environment is not, if you like evolution models from biology or ecological…

Int:
So there are extinctions.

S:
There are extinctions.  The environment doesn’t care which organisms survive.  Some organisms always do.  So the environment doesn’t care whether AT&T gets the internet market or only the telephone market, just like it didn’t care whether Western Union, which was the dominant communications monopoly of the 19th century, got the telephone market.  Western Union had a better chance than AT&T and had the same technology.  They had bought all of it, but they chose—that was not their business.  They did not think that the telephone was a viable technology.  They wanted station to station business communications.  That was a fine move if the niche—They made a prediction about how the environment might change, and they were not correct.  So they stayed the same size, and AT&T became the dominant company.  In the 21st century, it’s not clear what will happen.  It’s clear that the internet will be the dominant, or some kind of computer network, will be the dominant communications medium.  It isn’t clear which companies will get that, and different companies are jockeying in different ways to try to do it.  From a historical standpoint—If you’re a biologist, you just have to explain how the environment is changing, and what is needed to adapt.  You don’t have to predict which organisms are going to survive and which don’t survive.

Int:
Let alone evolve.

S:
Or let alone evolve.  That’s the organism’s problem.  You’re just discussing the scientific principles.  If you’re an information infrastructure researcher, you have to discuss the scientific principles as to what are the key features of information infrastructure and how is it going to evolve.  And if you’re a good predictor, then you’re correct about what the environments will be, or the niches will be, but you probably won’t successfully predict who that actual one will be.

Int:
So you can predict what but not who.  But who is less an interesting question than what.  Who is a matter of who makes the money, right?

S:
It depends… Yes.  It depends on your goal.  If you’re a…. Yes.  Who is a question of who makes the money, or who gets the fame, or who gets the something.  Who and what are not the same.

Int:
But who makes out like a bandit is not as interesting, fundamentally, in the long run to me anyway, and I think to probably most of our readers, as what is going to take place and what are the… as we get into the societal implications of it.  The who can be important if the who also determines the what, if as you indicated earlier, the web people had a different vision, a different perspective than the Arpanet people.

S:
Yeah, but again that’s just a temporary situation.  It was clear in 1985, fifteen years ago, exactly what the web would be.  I knew exactly what it was, and I was in every single detail, except… I was completely correct about what.  I was not correct about when.

Int:
Yeah, you didn’t think it would come that fast.

S:
It was ten years faster than I expected, because neither I nor the few other people that studied this thing, thought that personal computers would become as cheap as quickly as they did.  The technology curves were completely predictable, but the speed of them was not predictable.

Int:
But that’s what I meant… fast in both senses of the term, processing speeds and the amount of time that it would take for the speed to be achieved.

S:
No. I knew what you meant.  Yes, that’s not correct.  I only meant time period, not processing speed.  So…the reason I got funding for a couple of years is I gave a presentation to the Vice President of Research at Bell Corp, and the Vice President wanted to know two things.  He wanted to see a demo of what the thing would do, and he wanted to see the curves for how much processing power and network speed that you need in order to do this.

Int:
And this was Telesophy?

S:
For Telesophy, yes.

Int:
Somewhere between ’85, ’86.

S:
’85.  And I had those curves down pat, and they said it had to be this fast and it had…the processor had to be this big, and the memory had to be this much, and the network had to be this fast, and the cost had to be this much.  Those were all completely known, and it was completely correct.  The problem was—those are all whats.  The when was that said 2010.  Excuse me, no it said 20 years from then, which was 2005, and actually it was 1995.  It was 10 years faster, because the people that were predicting the doubling period of microprocessors, the so called Moore’s Curve…. Moore is a person and he said there’s a doubling curve every time period for the same cost you can buy a microprocessor that’s twice as fast.  When he did that curve originally, the time period was three years.  And it became a year and a half, 18 months in the 90s, when for the first 20 years of the industry it had been three years.  Partially it was luck, and partially it was economies of scale that people thought there would be many small, fiercely competing semi-conductor companies instead of two or three big ones….and it was like, why was there a man on the moon in 1969 when all the science fiction writers said 2000?  And the reason was no one—

Int:
It was (can’t hear) Clark who said 1976.

S:
That is true, but it’s not fair.

Int:
It’s not relevant.  Ok, let’s go on.

S:
The major reason…. Even that was just randomly made up.  The reason was no one predicted that someone would spend 10% of the GNP just to do that.  It was the political decision to spend $24 billion  on it.  It’s not that… they were all assuming that it’s about this amount of importance.  So IT became a bigger proportion of the world.  That was what was unexpected.

Int:
They didn’t know sputnik was going to come along, I guess.

S:
That also was a big surprise. It was several things all of the same time.  But the speed thing depends a lot on the money.  You see the, you know when I give talks about the inner space happening, I gave them five years ago, the same talks.  And I always said 15 years.  And since I watched one of them happen in person, I said it’s 15 years assuming the world is like it is now.  If we’re invaded by Mars, and it suddenly becomes critical to the entire world economy to have analysis environments, then it will happen in two years, because it’s a money thing.  And that might happen.   Maybe Bin Laden is a Martian.  No, I mean that!  See, the analysis environment technology was sort of po-pooed at DARPA but it’s not being po-pooed today.  I’m getting emails all the time about it.

Int:
DARPA is the defense with the tipster, that scans all the newspapers.

S:
Yeah, they’re the military R and D part.  I’m sure they’re getting incredible pressure now to—How can we possible track a thousand small cells of terrorists all around the world from elliptical newspaper reports in different languages and unreliable intelligence reports?  That is not the same problem.  That is the small distributive problem.  That’s not the big central processing problem.  So they suddenly have a problem that didn’t happen before.  That by the way is historically why the Arpanet exists at all.  The Arpanet exists because DARPA poured the equivalent of billions of dollars into that particular project to build something that many well placed technology people said was not technically possible.  The people at Bell Labs that were consultants said that it was not possible to build a national packet switch network, because they didn’t know how to do it.

Int:
Why were they motivated to do it?

S:
The reason why…. It was sputnik.  They reason was, they were terribly afraid of if all their communications were in two or three big central places and Russia had a satellite in space, they would simply drop a bomb on all of them.  They would bomb them until they all blew up, and they would be defenseless.  Their communications would be down.  So they wanted to have a communications network that was completely distributed where if you bombed part of it, it would work pretty well.  The telephone network is not like that.  A packet network is like that, and the Arpanet was like that.

Int:
But in the inner space, it would be more like that.   More… as you say, a billion repositories, right?

S:
The inner space is the information version of that.  The reason we’re at the internet now instead of the inner space, to sort of jump ahead, is the internet now is big central repositories.  It’s the station to station model.  It was set up not for libraries.  It was set up for businesses that wanted to do home shopping.  It’s very good infrastructure for that purpose.  It is not good infrastructure for each small community to have their own little piece of knowledge and to have you be able to find stuff in that situation.

Int:
And between communities.

S:
And between them.  It’s not set up for…. That is not a criticism of the designers of the web.  That was not the goal, and you can see why their goal was their goal, because that was what we said at lunch.  Their goal was, there’s a big super computer center and there’s a thousand scientists, and you want to make sure they all can get it.  That’s the same problem as home shopping, with the numbers times ten.  You have L.L. Bean central, and you have a million customers and they all want to get it.

Int:
And this is all coming off of models like Nexus Lexus…. (can’t hear)…. serving the (can’t hear) community…long ago…

S:
It’s traditional information retrieval.  All the information retrieval systems which were built in the 60s and became commercial in the 70s—that’s what that science article was mostly about—all have that same model.  There’s a big central library.

Int:
You stressed how those essentials haven’t changed since first, I think it was Vanover Bush came out with the idea after the war, and then later…. I forget the guy’s name with an L…

S:
Lickleider, J.C. R. Lickleider.  Oh, there’s a lovely biography of Lickleider now, which you never would have guessed that anyone would be interested…which talks about how he behaved, and how the Arpanet grew up—

Int:
He was a psychologist right?  An audio sociologist?

S:
He was actually a very, very famous perceptual psychologist that studied hearing at Harvard.  He became interested in computers, because perceptual psychologist have lots of computers in their labs to run the experiments.  Since he was a famous scientist interested in computers—this is just an accent of history, but actually it’s not only true but actually Lickleider was my course advisor when I was at MIT and I’ve met him several times.  And he’s a very interesting fellow.  Everybody thought he was an old fossil, but he was still pretty lively.  He was in his late 60s or something.

Int:
Is he dead now?

S:
Yeah, he’s dead now.  That was 25 years ago.  So I asked him this question, just to confirm I knew the answer.  What happened was the American Council of Libraries, which is now called something else but still exists, the meta organization of all the libraries in the country, wanted to commission a study on the future of libraries since computers now existed.  There were many computers now in all the universities.  They needed to find someone who could say something sensible on this topic.  They wanted someone who was a famous scientist and knew about how science worked and how literature worked, because that was where most of the information was, but also understood computing or was at least sympathetic to computing.  And there weren’t very many candidates.  They went around and they convinced Lickleider to do it.  He spent two years writing that report which was published as a book called Libraries of the Future.  That is a wonderful book.  And then in that time that he had researched the book, he went around to MIT and saw all the developments in computers, which is where everything was happening in those days.  He got this idea that you could really use computers to do interactive communication, which was not a popular idea at the time, but is a natural idea for a perceptual psychologist to be interested in, not an idea a computer scientist would ever think of if there were any…. So not numerical computation, but talking to people across networks, that’s what psychologists do.  It just happened he was in the right time at the right place, and he got tabbed as the as the first director of DARPA….  DARPA existed already, but they built radar.  Radar grew out of MIT—they wanted an MIT person that knew about computing to run a computing office, because computers were now something they needed to pay attention to.   And so he was in the right time at the right place.  They did not expect that he would do anything crazy like push forward the Arpanet and fund Dough Engelbart to do hyper text and fancy online information (can’t hear) and stuff like that.  They just wanted someone that would help talk to the generals and figure out what kind of communications they wanted.  They had a lot of power in those days, and he had the right combination of political skills.  But anyway….

Int:
What was his first name?  It’s not in the article.

S:
Nobody ever called him anything other than J.C. R., but I believe his first name was John.  He always called himself J.C.R. Lickleider….. If you ever wanted this, there’s actually no reason to want it, but it was actually recently reprinted by MIT press.  It’s actually in print again after many years.

Int:
Really?  That might be very interesting to read.

S:
There’s a popular biography of him written by a pretty good  writer who used to write for science.  His name is Mitch (Walldrap?).  I’ve only read a little bit of it, but it’s probably available now….  It’s an accident of history that the Arpanet existed.  There should be no… the Arpanet should not have existed.  It should not have taken over the world.  It was just an accident…  It’s  because the military put a hundred million dollars into something for their own purposes when they were rich and powerful that happened to be useful for this other thing.  That could happen to the inner space tomorrow, and in that case, you would get super high quality analysis environments that communities could use.  

Int:
Much sooner than we’re going to get it.  We’re still going to get it fairly soon, right?

S:
It will still come, but it may not come to the level of detail that will help ordinary people.  

Int:
Ever or…

S:
Ever.

Int:
Really.

S:
Well the problem is once commercial—Look at what happened to the web.  Once commercial pressures happen, the companies go down to what ever will make the most money.  That’s their criteria.  So everybody thought that the web would be started and run by AT&T.  AT&T was too slow and did not get it.  Bell Corp, you saw, would rather purge me that put a hundred million dollars to it when they could have controlled it.

Int:
Bell Corp would rather purge you?

S:
I was fired by Bell Corp, in a nice way, because I told them that there was now a working Telesophy prototype, and I’ve shown you the arguments, and in 10 years this will be a hundred billion dollar business, and it will dwarf interactive cable television by so much that it is not worth you going into that business at all.  

Int:
You knew that and they still went ahead!

S:
Well, everybody in the company except me believed that interactive cable television was going to get the home shopping market…

Int:
That’s one of the great boondoggles of psychological history, certainly recent history.

S:
They had put about $3 million into it, which would be about $10 million in today’s dollars… into the Telesophy project.  And it was now clear that you either had to run a large field trial or kill it.  You had to fish or cut bait.

Int:
Now you were working at the level of what you guys call a hero experiment?

S:
I did a hero—yes…  There was a user population that was basically the developers and a few friends, like 10 or 20 people.  

Int:
That’s considered a hero experiment?

S:
Yeah.  The technology was very expensive.  There was what today would probably be a million dollars worth of computers in it.  Today, you have more computers in here, in this tape recorder, than I had in 1985, but things are cheaper.  It’s Moore’s curve.  

Int: 
I don’t know if that’s true…

S:
It is true.

Int:
Ok. Maybe in this watch.

S:
In the watch.  The technology progresses at a well known period.  Once you’ve done a…large research prototype, you must either do a big field trial with 10 thousand real users, or you must kill the project because you cannot learn anything more building proof of concept technology.  These days sometimes things make that jump directly into commercial.  There was a period when the web projects did that, but that was not true in the 80s.  And so I made several impassioned, very detailed presentations to the Vice President of Research, to the President of Bell Corp, to the boards of the telephone operating companies, who were the ones that owned Bell Corp.  And they listened to the arguments carefully, and asked very thoughtful questions, and they made a definite strategic decision that they would not put money into it.  So then I was still working on it and floating, but obviously my local management was not very happy with me working on that.  And so they sort of pushed me out the door.

Int:
How did they do that?  Did they force you to quit or did they…

S:
Well, Bell Labs’ style is very genial.  They don’t fire people.  They do now, but they didn’t then.  What they do is they give you bad merit reviews, and they give you unappetizing assignments, and they assign you managers who don’t understand what you’re talking about, and they make life uncomfortable for you, and they encourage you to leave…

Int:
They smoked you out.

S:
Well, they did things like, I submitted a video on the Telesophy system working to a major conference, and they wrote the organizers of the conference and told them that was not an authorized publication and had to be withdrawn.  The conference did it.  They were giving money to the conference, right.

Int:
They sabotaged you.

S:
It was well within the rights of their employment contract.  

Int:
It’s big of you to say that.

S:
I was bitter for a long time, but the basic up shot is they made a strategic decision and they were dead wrong.  Actually what I told them after I got mad enough is I said, “if you don’t put a hundred million dollars into this, Bell Corp will be out of business in 10 years.”  In actual fact, I was completely right, because 5 years later, not a single person in the management chain above me still worked at the company.

Int:
Because?

S:
Because they had all been pushed out.  Because what they were doing was obviously not relevant to the world, which was true.  Ten years later actually Bell Corp was sold to a big commercial consulting firm, and does not exist anymore.

Int:
Who was the firm?

S:
It’s called SAIC.  It’s a company that does—they build contract systems for the government, not just the military.

Int:
Are they in Huntsville, Alabama?

S:
They’re all over.  There probably is one there.  They probably have a couple hundred thousand employees.  They’re quite a big place.  They wanted a communications company that would do contract computing.  

Int:
I think they are a company that recently bought part of IBM Japan, and a friend of mine who works—(off the record story about friend)

(stop tape)
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Int:
So Bell Corp, these people refused to give you the hundred million to do the large scale test.

Schatz:
They bet wrong, and they died.

Int:
They bet wrong and they lost it.

S:
And I went to university and became a graduate student, got a PHD—

Int:
So that’s when you got the PHD.

S:
Yeah, I actually did not have a PHD in industry.  I had dropped out of school and went to work for Bell Labs.

Int:
You dropped out from where?

S:
I was a graduate student at MIT in the air lab, and then a graduate student at Carnegie Melon in the computer science department, both top rank schools.

Int:
Sure.  And pursuing degrees at that point when you dropped out?

S:
I was pursuing a PHD, but I was not progressing as quickly as I should have.

(discussion about the time)

S:
Let me think. Let me go back to the infrastructure.  So the up shot with the infrastructure is there’s a very fixed pattern about when there’s a big societal need there will be infrastructure that arises to meet that need.  And if the old infrastructure is not scaling well, it will disappear.  The information infrastructure—which means you have collections of information, and there’s some system in the middle that searches for it or retrieves it, and then there’s a person at the end, and the collections are all over and the people are all over—has the same characteristic—the telephone is no different than email on the internet than searching for libraries on the web.  They all have that same flavor.  If you want to see how the information infrastructure progresses, it gets more abstract as it’s possible to, because you can do more things because you can reach more people.    What does that mean?  What it means is if what the technology lets you do is send a message from one place to another, then if you have to walk to the telegraph office and they  have send a telegraph message, and then on the other end they have a delivery boy on a bicycle, then there’s a certain number of messages that can be sent that way if you have a national one.  That’s a much smaller number than if you talk on the telephone and you dial yourself and a switching machine does it.  That’s again a much smaller number than if you can talk the message and it gets delivered or type the message and it gets delivered.

Int:
And to possibly multiple addresses at the same time.

S:
And to multiple addresses.  Electronic mail and voice communication are not actually directly competing in that regard.  One of the things that’s fueled the Internet progress is electronic mail, because of this time shifting.  It was popular in the Arpanet originally because the researchers were across the United States and they were in different time zones and they stayed up all night and sent messages to the people that were going to wake up in a later time zone.  You’ve seen personally and a lot of your readers will know about how you can live in Japan but still send email to people in the United Sates even though they are asleep…  That’s the fact that it just sends characters and those characters can be in English even though the computers here are in Japanese is an advantage, not a disadvantage.  So peer networks follow this pyramid.  That might be worth discussing in the interview because it’s something that everyone will know already, something that’s already happened that has this characteristic.  Something that’s in the process of happening is this inner space that I keep talking about that’s sort of libraries on the network.  You can see the first parts of it already with things like Amazon where you can go and search for essentially all the books that have ever been written in one big catalogue, one big index, and they will deliver those even though they don’t all come from the big central warehouse in Seattle.  They come from lots of different places.  And they just give you an estimate of when we jump this boundary it will take this much longer.  If they were actually shipping you—they’re just now switching over to do that.  There’s big (copy area?) problems.  If they were actually delivering you an encoded digital message which you would print out the book on your end and it would have a nice cover, then there wouldn’t be a time lag, because they might have to go out to some other place that owned those, but that would happen sort of instantaneously.  It’s still got a physical component on the end that has the time lag, but they are disguising the physical world in a way that is not true in the real book store.  But they’re still only doing big central places.  The reason they’re better than your local book store is they’re searching a thousand book warehouses rather than only one.  In some respects, that’s also the big advantage of the catalogue shopping places like JC Penny or LL Bean, that they’re collecting materials from lots of places but you only order it from one place.  What they’re not doing—

Int:
This has an impact on the environment that’s a whole other discussion.

S:
That’s a different discussion, and it’s not clear that it’s a positive impact, but it’s a different impact.

Int:
No, right. I didn’t mean to distract you.  Just in terms of the amount of exhaust that’s being poured into the atmosphere by all the shipping that’s going on to overcome these physical hurtles.

S:
Well the funny story about that from the past as an amateur historian is, it was widely predicted that the Arpanet would decrease the amount of travel, because you would email people instead of visiting them.  But what it did in fact was it greatly increased the amount of travel, because you knew more people.

Int:
When I sent you—this again is a bit of an aside—but when I sent you the grand prix article yesterday, I don’t know if you read it or not—

S:
Yeah, I did read it.

Int:
Ken read it yesterday he wrote me and said—I also don’t agree with a lot of what’s in the article—but he said, “I don’t agree with hardly any of what this guy’s saying.  I still prefer the real stars and clouds to anything that’s on a screen.”  And he said, “there are so many positive benefits.  For example I’m in touch with far more people now than I’ve ever been in my life. Since I’ve gone online, I know more people. I’m in touch with more people, and I end up physically seeing more people.”  And that’s in line with what you’re saying about the travel increasing, not decreasing.

S:
It’s because you can touch more things.

Int:
And you can also keep in touch.  I had an exchange yesterday with an old dear friend of mine, who I’ve actually only been able physically to spend time with three times in my life over sixteen years, but the fourth time will take place probably in February in Thailand.  And the reason that these keep happening now, first it was letters, physical letters, and now the email between us is increasing our attachment to each other.  Our relationship is developing and the bonding is getting stronger.  Now I know that he and I are destined to be entwined as long as one of us is alive.  So I know what you mean. 

S:
Yes.  Again see, letters existed perfectly well during the Victorian era.  It’s just they took a lot longer both to write and to send, and you had to rewrite each letter from scratch.

Int:
Exactly.  We’re getting closer to a real time exchange.  Instant messenger of course puts you almost right there.

S:
Chat things like that are very common in areas you’re not familiar.  Chat groups—

Int:
Well billboards and stuff like that—that’s why I asked you about the well.

S:
Well what happened out of all of the experience with the Arpanet and every single big technology for time sharing big central things, is it always ends up being used for communication because people want to communicate a lot more than they want to use big central things.  And it’s been well known for 30 years since the early Arpanet days that email and chat far dominate any other uses.

Int:
So called killer aps?

S:
It’s true with the web now that all the portals look like they’re selling newspapers and information brochures but in fact the major use is chat groups and email.

Int:
But if you get the kind of semantic search and concept analysis that you’re talking about, and if this becomes available not only to professional communities but people simply who want to keep learning, or want to learn about various aspects of their lives, things that are relevant to them, don’t you think that that could become the third killer ap?

S:
That is the point exactly.

Int:
I mean, that’s why I’m sitting here with you, among other things. 

S:
Yes.  You’ve said exactly the infrastructure argument.  It is the case today that Bill Gates can turn to his secretary and say, “I have a desperate need to know about Zen koans.  Produce a report that I can understand by tomorrow.” And it will happen.  You cannot do that very easily.  You can do a lousy job of it by searching for koans in Google or Excite, but if the infrastructure could do what you just said, than you could do it.

Int:
I’m already somewhere on the boarder of doing it.  Let me tell you what I did, for example what I’ve done recently.  For KJ we had an interview taking shape with Murakami Ryu, who’s a popular novelist among and other things he’s a writer…. We needed questions. Ralph McCarthy was going to do the interview.  He’s a translator of Murakami’s.  He was in America.  He was coming to Japan.  He said, “You know I’m not sure I’m really qualified to interview Murakami, so I could use some help.”  But none of us were really very familiar with Murakami’s work.  I took the task on.  I said, “I’ll just research him on the web and I’ll come up with questions.”  And I was able to do it.  Between going to Amazon and reading reviews of his work, between searching out and getting other writings about him, and finding him appearing in various places, himself being quoted in various articles in different functions within society and then actually getting my hands on a couple of books of his, one in particular that was bilingual, I was able in a very short time without actually having—really speaking I wasn’t well read in Murakami Ryu—I was able to put together a remarkably good set of questions. And then for reasons of illness—two things happened.  Ralph came to Japan to interview him, but when they sat down at dinner Murakami said, “I would rather write my answers than talk over dinner here tonight,” and Ralph felt that the questions were so all encompassing and there was such a large menu of questions that it was more than he could achieve in that physical time.  So they both decided to back off and for those questions to be translated by  Mizuho Toyoshima into Japanese, sent to Murakami by email, emailed back to Toyoshima, Toyoshima’s going to either send them to Ralph to translate or whatever, but I end up the interviewer.  Murakami is known much better by Ralph, but I end up the expert with the questions.  Why?  Because of the power that already exists in the Internet for me to achieve a certain level of expertise in something over night.  It took actually three nights.  

S:
It’s a thousand libraries and you’re an expert searcher.

Int:
I don’t know.

S:
And it took three days.

Int:
I’m damned persistent is what I am, and curious.

S:
You’re an expert interviewer and you’re sort of a newspaper reporter in that respect.  What you say is completely true—

Int:
I felt like I was getting Letterman ready for an interview, you know what I’m saying, or Johnny Carson, to make it look like he read the book when he didn’t.  You know what I’m saying?

S:
Yes. That is exactly right, and you could not have done it in a traditional paper library because there were not enough sources available.  The Internet right now is a thousand libraries with instantaneous inter library loan.  And so if you are good at using libraries, then you are able to do that with enough persistence.  It’s not good enough for my mom to do it in five minutes, which is what would be necessary to have a million people do it instead of ten thousand people do it. So you’ve said exactly what the case is.  That’s why we’re already into the period beyond the Internet because it’s possible for experts at searching who are willing to spend a day to get answers to those questions.  That was not true ten years ago.  You would not be able to do that without traveling around to a lot of—

Int:
Exactly.  I couldn’t have put together that media issue without the web.  I mean the web enabled me to find most of those writers and then communicate with them, share files with them, work on the editing with them, all within a time frame that was 10 months, which I never could have done it in five years without  the web.  I thought about it every day while it was happening.

S:
Well, that shows two very relevant things.  The first is that world wide networks do exist now for access. You can in fact access sources all over the world and you do get it instantaneously.  That’s the first thing.  The second thing is quantitative is qualitative if it’s much better…  You said that it would take you five years to do it.  That means you could have done it without the web.

Int:
I’m not even sure I could have to be honest.  Would I have ever invested five years in a special issue of KJ?  No, so there you go.

S:
That’s the question.  But see people often say that if it doesn’t do something qualitatively different, it isn’t different.  That’s false with technology.  You see if you—you could easily solve this problem with one library a year already, but you needed to do it in a week, and you needed a hundred libraries.  And the web did go over that boundary in the functionality of the net.  It did go over that boundary.  If you had something that was ten times more sources, you still couldn’t have done it.  If it had needed ten times more depth for each source, to study it you couldn’t have done it.  If you couldn’t already read literary criticism you would be in deep trouble in this because you were getting things that you could directly understand.  If the person had been a popular science writer and it had been on the genome, you would have had trouble because you wouldn’t have been able to read the sources you were retrieving directly even though it’s a topic you could understand with six months of study, not enough to be able to do it.

Int:
Right, to build a context.

S:
So if you wanted to do the next harder thing, or you wanted the person who’s the next level less expert, you need to have more infrastructure support that has more organization and crosses more conceptual boundaries.  It’s purely a quantitative issue.  You have successfully said that there has been a major revolution in what you could do.  There was a hundred times jump, but there’s another hundred times jump—actually it’s bigger than a hundred times—in how hard a thing you can do and how many people are able to do it, which has not happened yet, which has to do with analyzing stuff.  The best illustration today is it used to be the case with infinite money and infinite power, you could do anything.  There was never a question that the US government could kill Khruschev if they wanted to, but they can’t seem to kill Bin Laden.  They can’t even find him.  Why is that? Well part of it is—

Int:
They never managed to get Castro either.

S:
They didn’t get Castro.  Well that was later and it’s because small distributed things have a different character than big central things.  Getting people who can hide in the jungle with a bunch of people who look exactly like them is not the same as blowing a big capital building.  If your infinite money doesn’t help you, if all you do is deploy the same big central thing.  That’s probably the people that run the inner space won’t be the people that run the Internet.  It’s hard to bet against Microsoft, because Microsoft did end up owning the web as many people thought they would.  Even America Online buying Netscape didn’t save Netscape.  But this next one is quite different.  See, it’s a distributed one, not a central one.  It’s a mind set.  The telegraph people didn’t get it.  They got blown away.  The jury’s out about whether the telephone people will survive into the Internet one or not.  It’s out.

Int:
I mean are we talking Zen and the net millennium or are we talking Zen and some other millennium?  I mean it’s not—is this word net going to stay with us regardless?

S:
My feeling is that the word net is pretty well established.  It is interesting that Kurzweil used the word web all the way through and did not use the word net. He used web.

Int:
Kurzweil?

S:
Kurzweil.  But I think that’s because this is not his area of expertise.  Most of the people that are in the outer circle—the inner circle and the inner circle wannabes like wired readers are inner circle wannabes, if you want to throw a (brick bat?) at your competition—always use the word net.  And the word net refers to connecting all the world’s information together, and web is just where it is now.  They go with full expectation that it will be jacking into your head at some point in the future.

Int:
Bioelectrons—or the cochlear implant today…

S:
And further—or what you read in the cyber punk…

Int:
Oh but I mean we do—I used to—again this is off the topic but I think I should share it with you.  My experience scientifically was I spent one year in a lab that was funded by Alfred Mann.  Alfred Mann invented the solar cell while he was a student at UCLA, got rich , and he was like you.  He wanted to apply technology for the benefit of the world, not only the benefit of humanity, but in his case particularly humanity.  He at that time funded us to—I was just at that time a do whatever kind of kid in the lab.  It was a small little lab in the San Fernando valley that was an R & D lab for the very first implantable, rechargeable through the flesh heart pace makers, a company that ended up being sold to Siemens for a $150  million and made out really well.  Today he’s the head of Mini Med, and he does cochlear implants.  He’s working on artificial retinas for people with retinaitis pigmentosa.  He’s 75 now.  He funded UCLA and UCSC each for 100 million in grants three years ago, the biggest grants they’ve either of them have ever received.  This was my boss.  I didn’t know him very well because Joe Schulman, who’s his chief scientist at his foundation now was my boss.  But Al would come in once in a while, tremendous charisma, and just a resonating goodness the way you do.  And I say that sincerely.

S:
Oh, it’s taken with great gratitude.

Int:
And he had  a vision.  And his vision was that electronics were going to make life better.  And in fact I think he’s made life better for a lot of people.  Insulin pumps, so instead of having to be dependent on insulin injections and going station to station, point to point, so that the insulin pump would be responsive to your needs throughout your day.  If you’re active you need more insulin, so it speeds up, the same way a pace maker responds.  He has an insulin pump that responds.  And how do I know all this?  I don’t just keep touch with him.  I know it through the kinds of searches I just explained to you about Murakami Ryu.  One day I said, “I wonder what ever happened to Al Mann?” and within two hours I knew all of this.

S:
Well, there’s a lot about him and… remember you’re a good searcher, and that’s an easy search because he has a fairly unique name.

Int:
He’s got a high profile too… I remembered his middle initial, E just like yours is R.

S:
That helps a lot, and also when you read all those things, there are several of them.  Also when you read all those things you understood what they were.  You knew what insulin was.

Int:
Yeah, but it wasn’t that hard.

S:
No, you’re on the high end of expertise in being able to find things.

Int:
You think so, because I have not been online that many years?  I’ve always been an autodidact.  I’ve taught myself how to search.  I’ve never read any books on how to do it.

S:
That’s not relevant.  That is not helpful.  You’re not a professional librarian, but you can probably walk into a library and find a book, which most people can’t.  It’s because you have a scholarly background and you’re associated with a newsmagazine.  You do a couple of things that are—you don’t realize what the average population is like.  You’re comparing yourself to a professional librarian or a real journalist.  See you don’t realize you’re in the top five percent.

Int:
No I didn’t realize that.

S:
You are.  I’ve met a lot of—the people that do intelligence analysis for the military are much worse than you, believe me, and they’re doing it for a living.

Int:
What I learned recently that shocked me so much is they don’t even need to know Arabic to be an Arab Country specialist.  That’s incredible.

S:
That is true and I will tell you off the record if you stop that for a minute.

(stop tape. Too bad.  I wanted to hear that part!)

S:
The considerations are I could talk a lot about the near future and about the community libraries in the inner space going past the level of big central libraries.  The thing I wanted to mention in that regard is I was asked by my host at Kyodai to prepare a series of lectures for the master students on that topic.  After I prepare them, I’ll remember what I was supposed to talk about more.  You could also attend those if you’re interested.  They’re actually also open to the I triple E which is the—

Int:
Where you gave your talk last year.  What does it stand for? International Electronic Engineering something?

S:
It’s the Institute of Electrical and Electronics Engineers.  It’s the major professional society in the world for electrical engineers of all kinds.  It includes several computer like things.  One of their sub societies is called the computer society that’s specific to the—the IEEE is across everything, so they do power engineering, and civil engineering, and acoustics.  There’s about 30 major sub groups.  There’s probably about half a million people that belong to it world wide.  And the computer society is one of those, but it’s the largest one because computers are the biggest growth area.

Int:
Is that CSAC? Computer Society… is that different?

S:
I don’t know that one….  There’s also one called CACM.  There’s another professional society only for computing.

Int:
Ah, NCSA. I’m sorry.

S:
Ok. NCSA is the super computer center at the University of Illinois.

Int:
What does it stand for?

S:
It’s the National Center for Supercomputing Applications…. That is not the same.

Int:
Anyway we cleared that up.

S:
Anyway they’re big professional society… IEEE.  They host a lot of lectures on all topics, and the Kyoto branch is sponsoring through my host these talks in addition to them being for the masters students.  So they’ll be somewhat technical, but not terribly technical.

Int:
I’m not having too much trouble technically.  I have a few questions about federated search and things like that, but it’s getting easier and easier to understand all of this.

S:
They will be a lot more technical than our conversation, but I will speak more slowly because the audience’s primary language is Japanese and I’ll be speaking in English.  And I’ll distribute the slides before hand.  The up shot of that is on November 14, 21 and 28 I’ll be giving an hour and a half lecture on inner space topics.  

Int:
What days are those?  What days of the week?

S:
Wednesday afternoons.  Oh I’m sorry, it’s Wednesday mornings.

Int:
Wednesday is always good.  I have no class… I’ll be there.  Ok so you said you had these—

S:
That was one consideration.  My inclination is not to have a long conversation about that partially for that reason and partially because I’m not in Japan for that reason and that doesn’t have anything to do with Japan.  My inclination is to do the other thing we did not do too much about which is to take the logical structure for information infrastructure and to try to apply that to the major societal need of spiritual comfort or goals, and talk about—I don’t know the solution to that but I can talk about what’s involved in thinking about it and I can give lots of illustrations from local Kyoto stuff. 

Int:
Yes. Absolutely.

S:
The further along you have that conversation, the more that I’ll know about it.  So you have to think about…

Int:
Well if we’re looking at issue 50 then we have some time. And meanwhile I can come more informed to the discussion if I do some reading… (talk about the books you ordered.)

(stop tape)

Int:
So, then Tools for Thought by Howard Rheingold is worth reading…

S:
Chaos and Complexity Theory  is very… promises more than it delivers and does apparently seem to be at the base of organizing the net, could potentially be.  Most of the concrete examples that you can extrapolate from are about much, much, much, much, simpler systems like bubbles forming in a liquid.  They’re chemical ones.  And the people that really understand those ones, write good books, like Illia Prigogine is one that I would recommend… He’s written several popular books, which actually had similar titles.  I think one was called Order Out of Chaos.  And he’s a chemical physicist and he’s a Belgian, and it writes like it was badly translated from either French or German or both.  But he wrote it in English… But he’s a very smart guy.  He’s a famous Nobel Prize winner, and if you want to know what is known about that, you could look at one of those.  Stuart Kaufman is a mathematician who looks at very, very hard problems, but in my mind extrapolates to places where they don’t hold well.  Your problem with that book is it won’t be intelligible because there’s way too much mathematics in it.  If you wanted to read a popular book on that topic…where the general statements are accurate, but has very little mathematics, I would recommend The Web of Life which is written by… Fritjof Capra.  He wrote a book which I’m sure you’ve read, The Tao of Physics.  

Int:
The Tao of Physics, and he also wrote a book was full of various thinkers

S:
Yes. Well he recently wrote a book on chaos theory and its applications to life and stuff.  And I found it a little bit light, but I thought it was very much to the point.  It’s very understandable.

Int:
Do you know the title of it?

S:
It’s called the Web of Life.  It’s out in paperback.  That one talks about Egyptology, which I think you would find relevant to lots of things.

Int:
I’ve read some James Lovelock and I’ve spent time with Satish Kumar.

S:
He goes through some of those people and about 20 others, some of which I hadn’t heard of, and tries to say what are the common themes that run through their discussions.  And his global themes I thought were kind of squooshy, but his descriptions of—

(tape ends)

