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DIPAOLO AT PODIUM: Good afternoon, it is nice to see you all here this afternoon. My name is Andy DiPaolo, I'm the senior associate dean of the school of engineering and I'm also director of something called the Stanford Center for Professional Development.  You are sitting in one of those rooms now and our colleagues who are watching by a television on the web are participating in that fashion and let me tell you a little about who we are and what we do as we move forward to introduce Doug. The Center for Professional Development is part of the school of engineering and it extends its curriculum and its short course offerings and professional development offerings to engineers, scientists, and professionals worldwide, so you are part of one of those events. For a number of years we have been using the Internet to deliver these programs, its also matched to a wide range of conventional deliver technologies, satellite, broadcast television, videotape. So we've been pushing pretty hard on the next side of it. As you entered some of you may have picked up some materials, a brochure which says Stanford Online, another one which indicates the kinds of programs and services that we offer, principally people who are in the technology professions. Now, I'm just curious, how many people here are from an industrial base? Raise your hand. How many people here from university setting or educational setting? From a medical setting or pharmaceutical company? Independent consultant covering waterfront for anything. Well if you're not one of those I guess you are in the wrong room and you should look for something else.

AUDIENCE: Non-Profit Association

DIPAOLO AT PODIUM: Thank you, a non-profit as well, excuse me, thank you. We're delighted to host Doug Engelbart. In fact Doug has worked with us on and off for the last few years and he has some, as you know, some wonderful things to share and we are absolutely pleased that he will be with us in the next ten weeks. This program is sponsored by two faculty members: one is Professor Jean-Claude Latombe, who is the chair of the computer science department, who unfortunately cannot be with us tonight. The second is Professor Terry Winograd, who's really a researcher, expert and author and a human computer interaction. Some of you may know his text, bringing design to software. I've asked Terry to join us to introduce Doug and to get this program moving along. So again, thank you for being here, we appreciate your attendance and we look forward to a very strong and dynamic next ten weeks. Thanks very much. Terry.

WINOGRAD AT PODIUM: Thank you Andy, Paul and all the others from Stanford Center of Professional Development who have done a lot of good work as you can see to make this possible. In introducing someone like Doug, I have the luxury of being able to leave out all of the standard kinds of biographical and career details. The fact that you are here today is because you know about his past achievements and who he is and you, like the rest of us, are focused on what's next in the future. I'm pleased to be able to help co-sponsor this event, in a way it's a continuation of an event we had here a little over a year ago sponsored by the Stanford Libraries called Engelbart's unfinished revolution, in which I also had the pleasure to be able to participate and talk about some of Doug's work. That was a kind of unprecedented event, so those of you who were there know that, and that suited Doug very well because he is an unique kind of person, even in an environment here in Silicon Valley that's full of daring thinkers and people who really try things and come up with new things. He stands out and it's because his vision is really not about technology, but about people and the ways that they use technology. All though he is probably best know in the world for his technical developments like the mouse.  That's not what Doug has really ever cared about, he cares about only because it's a means towards what he does care about must which is improving the way that people work and the way that they live.  From the beginning of his work, which is now more than three decades ago, his focus has really been on, as he used the phrase augmenting the potential for what people can do. He is an utopian in the best sense of that word, not an impractical dreamer, but somebody who really believes that it's possible to improve the way that people work and there is a potential for doing things in new ways and doing things in better ways. As the title of this event and the previous event imply the revolution is unfinished and Doug as a good revolutionary knows that he can't finish it himself, that's not the way revolutions happen and that's where this course got started. It's not your standard kind of course where someone gets up and presents a body of material that's all been worked out and here's what you need to know. Instead it's an invitation, it's an invitation from somebody with years of valuable experience and knowledge and understanding that is know seeking new knowledge, he is still looking for the new possibilities. It's an invitation to learn, but even more than that it's an invitation for you, for all of us to think, and even more than that an invitation to do, to help in the life long, Doug's life long effort to bring technology and people together in the interest of augmenting our abilities and improving our lives, and that's why we are here and that's why I welcome Doug Engelbart.

ENGELBART AT PODIUM: I was sitting and thinking, I almost would rather listen to him. I wanted to make clear too, that the unfinished revolution it isn't my personal revolution, it's just what I think could happen and I hope happens and it won't happen unless the world gets more conscious or explicitly interested in making it happen.

SLIDE: Session 1 The Unfinished Revolution II

ENGELBART AT PODIUM: The evolution that's going on now is plopping around so today I hope to give you enough perception about why I think that unless there is some explicit action taken it's not going to go very fast and there is some strategically orientated thing to do. It involves a worldwide activity. This is one of the pleasures than for getting this webcasted and then later being installed so it can be referred to and then building up a repository around it and just inviting people all over the world actually and to start participating and I can just back up well all the people who know how to do things can start making the community work and get something done. With that I'll proceed. All the demonstrations I've given through all the years, I just think that I'm unflappable, so if anything falls apart today, it won't be me. I just wanted briefly acknowledge a number of people that have made a difference. My daughter Christina sitting over there, she has been involved working professional with this material since 1968, 1978 actually and then a period where she and her husband did a start up and all. 

SLIDES: Acknowledgements

ENGELBART AT PODIUM: Then she came and helped me set up the bootstrap institute in 1989 and has been working very heavily ever since for it and a little bit of emergency retreat in the last few months, she I have to acknowledge all a lot.  Jeff Rulifson, he’s the one over there who once came to work in my laboratory in the late sixties and made a very definite technical contribution.  And then, in the last three years has been making a big difference in helping us get this bootstrapping going.  And, Marcelo Hoffmann, he, working at SRI, came to one of our seminars about eight years ago.  And then, since then has really been contributing a lot--sometimes taking vacation time to help us write our proposals, etc.  Then Pat Rush and Mary Dye, who aren’t here, came up a year ago to start helping—and are helping from Chicago.  So, we’ll hear from Pat Rush a little later today.  And, Peter Yim, sitting over there in the corner—put your hand way up, Peter—he showed up last spring and was volunteering.  And slowly I began to realize he really meant he wants to volunteer and work.  And, pretty soon he quit his other activities working full-time.  So, without him, this whole thing wouldn’t have been able to come off.  He’s had to stress and do things.  For instance, I’m unflappable up here like this, but   I’m also not a very good manager at all.  It takes somebody like Peter; it’s always taken somebody--Christina or Peter or Bill English—to make things work.  And then, the next two people, Pierluigi Zappacosta and Dan Lynch, both contributed significant pieces of money to help make this particular thing come off.  And then, Andy DiPaolo, and Terry Winograd, and Jean-Claude, you’ve already been announced by—I do appreciate very much getting together and letting us use this, as outsiders, being able to use this Sanford thing.    And then, the companies that have contributed are Sun Microsystems, Logitech, SRI, and I think the whole staff at the Stanford Center for Professional Development that Andy DiPaolo heads.  I was very impressed with all of that, so thank you.  

SLIDE:  Lifetime Goal, And a Pursuit of Strategy

ENGELBART AT PODIUM:  Okay, as Terry pointed out there’s been a goal I’ve been following for a long time.  It’s forty-nine year ago that I, in some wild moment, committed my professional career to seeing how much I could maximize my career’s contribution toward this thing of helping mankind’s collective ability for coping with complex, urgent problems--getting the picture, even in 1951, of interactively using a computer.  That shows you how impractical I am because the nearest working computer was probably at MIT at that time.  But anyway, that’s been the goal pushing me ever since.  So, like anybody does who doesn’t know that much about what’s going to happen, you all go to graduate school, so I went to Berkeley.  Excuse me.  They were building a computer.  So, then I got a Ph.D. in ’56 and came down to work at SRI in ’57, and then was there until ‘77-’78.  We did a lot of things.  There were many things that happened in those days that were valuable lessons to me; and, I’ll just mention a few of them.  One of them was that in the late ‘50’s I began trying to—I didn’t have any resource money to do this kind of pursuit—but I kept trying to describe it to people.  And I’d give talks, et cetera.  I just had exactly these particular three things that are under there.  I gave a talk.  The first one was: all I need is a twenty-minute turn-around time for punching in my punchcards.  And, if it turns around in twenty minutes, what value would I get by interacting with a computer?  Well, that was a friend of mine who started the computer science here at Stanford-GEORGE FORSYTHE.  So, I talked to that group and it very honestly wondered how you get more value than a twenty-minute turn-around.  So, paradigms.  It’s very hard to explain all the interactions what you would do.  And, another group I gave a talk to about this thing--they were totally convinced that all I was talking about was information retrieval—and that was their specialty; I thought they were going to attack me.  I’m unflappable, of course.  But, they really felt angry.  Here I was, an engineer trying to talk about all this stuff, and all you’re talking about is a computer doing information retrieval for you, and that’s our business.  I had ten or fifteen minutes trying to describe to them what I meant.  And, it didn’t work.  But, paradigms see?  And then another one was cognitive psychologist, and his picture was--all you’re talking about in this augmenting thing is cognitive psychology.  So, I really learned things from that and a few others that led me to realize that you have to set up a paradigm, conceptual framework as the term was in those days.  So, that’s what I began to do.  One of the valuable things, I got a chance in the late eighties to do a research study about dimensional scaling of electronic components.  I was just sure if you’re going to do computer interacting and all that, to any great extent, that components were going to have to get a lot cheaper, and faster, and smaller.  And so, what happens when you make things small?  So, I got a research contract and I started looking into that.

SLIDE: Experience in Late 50’s with Paradigms and Scaling

ENGELBART AT PODIUM:  It turns out that physicists have done a lot of work upon dimensional scaling and have some nice abstract concepts.  You plug them in here and you get to realizing that--the more I studied, the more it became clear that you make a small change in the size and it just often times makes a noticeable quantitative change.  But, pretty soon the change gets large enough that you’re going to get qualitative changes.  And then, if you get even larger ones, you get really surprising qualitative changes.  And it was that thing about really surprising ones that just was an extremely valuable lesson for me—that I’ll point to a little later, when we’re getting to.  But, anyway these are some things that most people wouldn’t know how to answer.  Like, if you were as small as a mosquito, what would it be like for you?  

SLIDE:  Relevant Implications of Radical Scale Change

ENGELBART AT PODIUM:  Well, in the first place, you’d be extremely over-muscled, et cetera.  And, if you flapped your hands fast enough you might even be able to fly.  And, gravity would have almost zero meaning to you.  You’d have a small problem, though: you’d have a blunt face, et cetera, and you’d get thirsty.  And so, you’d find a place of water, and you’d go up to take a drink, and the surface tension of the water would not let you get in unless you bonked.  And then what would happen is, your face would get wet and the surface tension would suck you right in.  See?  So, that’s why mosquitoes do well with these big, long skinny noses and stuff like that.  So, these things are surprises, right?  So, if you were ten times larger, it would turn that you couldn’t move.  

SLIDE:  Relevant Implications of Radical Scale Change

ENGELBART AT PODIUM:  You’d weigh a thousand times as much, but you would only be a hundred times as strong.  So, it’d be like, if right now you weighed fifteen hundred pounds, or a thousand, or twelve hundred, or something like that with your current muscles, et cetera.  You just couldn’t move.  And, if you stumbled, you’d break bones.  And, you’d have trouble breathing because you only have--the ratio of lung surface to body metabolism is ten-to-one at that point. These are just things that you don’t think about—surprises.  So, I’ll say if digital technology was smaller, or faster, or cheaper by a factor of a hundred, or a thousand, or a million, or ten million—what would that do?  

SLIDE:  Relevant Implication of Radical Scale Change

ENGELBART AT PODIUM:  These are things, as we talk on, just keep that in mind: this relative scale business is very, very critical.  And, it’s part of that paradigm bottleneck that we’re having—that I feel that we’re having.  If we’re going to after this revolution-- People say, “what revolution?  What, we’re already doing e-commerce.  And, I’m on the web.”  Okay.  So, anyway this is a very telling thing—the face of the greatest avalanche of pervasive global change ever, ever, ever faced by human society.  That’s a scaling thing: the amount of change being introduced and, principally, you can only just credit it all, if you wanted to, to digital technology getting so pervasive, and cheap, et cetera.  Going to hit every place in the world—it’s going to start changing a lot of things.  It just makes more change than we ever, than any society ever had to accommodate in that time.  So if our paradigms don’t get unlimited, don’t get unchecked like that, we’re going to have a dangerous time about.  A big part of today is trying to open some of the paradigms about scale, and then you realize that scales of things get large enough, you have to think in a different way about what you’re going to do about it.  And a different way comes about in a sense, a sort of a really strategic way, instead of a frontal attack. 

SLIDE:  The key target/customer is the Human Organization

ENGELBART AT PODIUM: So, this key thing here then is, is look at the Human organization, talk about collective action.  So, I found it very meaningful to consider any human organization as a social organism.  There are some very real connotations associated with that.  And, one of the things you look at, if you put an envelope around any organization you know, and you say, “I’m just observing from the outside world how that behaves.”  So, how will I judge how smart that is?  By how quickly it sort of senses what’s going on in the world that’s important to it, and takes some action?  And, how well it coordinates its resources?  This arm would be reaching for something and this is trying to slap it away? Human organization is very strange.  But also, the issue then of collective I.Q.—it’s not just a buzzword.

SLIDE:  The key target/customer is the Human Organization

ENGELBART AT PODIUM:  It’s something very meaningful to me.  And I think it’s meaningful.  These are the kind of things about which subsequent dialogue would be very valuable to get more people in the world trying to look at this seriously.  And after the banging around a little bit, and find that I’m unflappable—I probably go home and cry maybe, but-- So anyway, evolution has been happening to human organizations all the time.  So, in this case, this radically improved nervous system.  Bingo!

SLIDE:  And, as with biological organisms: Evolution happens

ENGELBART AT PODIUM:  Just within a few decades potential technology acted as the potential nervous system.  And, so these are the things I was writing about in 1960.  You know, saying, “Hey, that’s what it is, essentially.”  You take any given organism, a biological one, and if you suddenly make its nervous system immensely more effective—its sensory, and its perceptual, and its motor control, et cetera--things like that, and it’s cognitive.  And it says, “wow!”  What’s going to happen? Is it just going to do that for say a lizard.  And it says, “oh boy!  It’ll be a lot smarter lizard!”  And, you begin to think about it more, and you realize that the evolution from there on, learning how to co-evolve the rest of it, to harness that kind of nervous system, would begin evolving into a very, very different creature than just be a smart lizard.  So, this is the kind of thing we got.  

SLIDE:  And, as with biological organisms:  Evolution happens

So, anyway there are various ecological niches in which evolution takes place.  So, organisms that find themselves in one evolution niche will grow in one way, and those in another will evolve.  So, this is already happening out in our world.  Like, the ones that are doing e-business/e-commerce, if that’s the world they’re in, boy, they have to get going; and, those that are not affected by it don’t.  But there are some aspects of that, in which, it’s extremely important that the niches don’t get, sort of, too far away from each other.  And one of the things then to do would be: how do you, sort of, in your niche, or organizations in your niche, sort of, keep track of the others--because there are a lot of things happening that could either be hazards or really things to benefit from or copy.   And so, another aspect of it is, of any organization that you’re particularly concerned with is evolving to learn how to harness all this better-- Oops!  You have to realize that you have to watch the environment you’re working in, the other organizations, because if they’re evolving, if you’re not paying attention to how they evolve, they evolve one way and pretty soon you’re out of touch, you’re out of sync, or something, with them. 

SLIDE:  And, as with biological organisms: Evolution happens

ENGELBART AT POSIUM:  So there’s that double pressure on the evolution of every organization—how you evolve to be more capable and effective, and efficient, and all those different terms, but also how you stay in synchronization with the rest of the environment.  Which is, I don’t think that’s being cared for very much.  So anyway, in the whole time of this colloquium there may be fifteen or so special terms and concepts that all end up being interconnected in this framework.  And so, one of them capability infrastructure, another is collective I.Q.  And so, we say yes, this turns out to be something that I focused on almost forty years ago, as saying, that seems to be the term, if you’re trying to learn how to harness this technology the best.   This considers the sort of capability that it’s going to produce in people and organizations.  

SLIDE:  An Organization’s Effectiveness Depends Upon Its Capability Infrastructure

ENGELBART AT PODIUM:  So anyway, the paradigms that have been guiding and applying the evolution in the past, or in the current lifetime, to me, they’re too limited.  So, part of what I hope to do out of getting people interacting and evolving in this kind of framework is to help extend and get paradigms that are more appropriate.

SLIDE:  True Infrastructure of Capabilities With Higher Levels Depending Upon Lower Levels

ENGELBART AR PODIUM:  How about this capability Infrastructure thin.  Well, I used to call it a hierarchy, and somebody, after a couple years of that pointed out, “It isn’t hierarchy.”  
And, I said, “oh, absolutely not.”  
“Oh, well don’t call it that then.”
So, infrastructure is the term.  See, I’m unflappable.  That was quite a few years afterwards, but I smile and think, “Okay, people are always teaching me better.”
So anyway, the infrastructure, in this sense, means that any of those capability blobs in an organization is usually dependent on other subordinate capabilities.  You know, if you say, well, we want to have the capability for having a team meeting and get together.  Well, they have to have a capability for alerting everyone communicating with them.  They have to have the capability for organizing a meeting, or the terminology for what you call a committee meeting--if somebody’s going to take minutes or something, there’s convention at that, or something.  But anyway, all a point up and down the line there, it’s really an infrastructure of capabilities.  And, you can’t suddenly just say, “ Oh, the company’s core competencies, that would be the top level capabilities, we’ve really got to focus on them.  Sure you do.  But, you can’t really make significant changes in them without looking down into the hierarchy to see what other candidates to change.  So let’s just go another step.  So people, this is where I ran into a real--I guess I was flapped in the seventies.  We were doing this augmenting and we had a system, that later on in the colloquium that we’ll start describing a lot the things it had which were truly unique.

SLIDE:  More and more capabilities, at all levels, depend in turn on supportive technologies

ENGELBART AT PODIUM:  We were really out for augmenting.  Assuming that every knowledge worker is going to be equipped with a personal computer and what they want to do with it—decide well, collaborate and all that stuff.  So, then what happens if the popular term became office automation?  So, the picture was that this technology was there to automate your office work, and principally the secretary, so the principal unit to be concerned with was the secretary unit and their terms.  And, this is the thing that just taught me one of the real, real lessons about paradigms because what it would do is just put me out of business.  My research money dropped to zero because you’re going in the wrong direction.  And, you’re way too complicated because, compared to today’s array of tools and things like that, it wasn’t that at all.  There are many things then that got installed into the computer world that I still think show paradigm imbalance.  And, one of them is WYSIWYG—What You See Is What You Get.  They’re very, very proud of themselves for being able to have the screen resolution, et cetera, and the software, et cetera, that you could make that looked like a real page with font on it.  And so, this oriented that the whole point of what you’re going to do in the end was to print it out.  And so, you’ll see what you’re going to get there.  And, that was the thing.  And we started out in the sixties by saying, “hey, being on the computer has lots of advantages."  That’s where that scaling thing—there’s some surprising sort of changes that you can offer.  Scaling brings you this much capability and horsepower.  Hey, let’s just see.  I can do things different from what the old book technology did.  One of them, right away, was I have quick options of how the view is—well, just show me the first line of every paragraph.  This just helped a great deal in finding my way around.  And many other things that we ended up with—view specifications that had maybe thirty to forty different kinds of viewing configurations that you had.  Then you get to learn to use them.  And you just miss them a lot if all you can do is scroll.  So, the paradigm is still hooked on that.  That’s the way that almost every system I see is still built like that.  So anyway, there are many things about the interface, too--I’ll talk about later.  Here’s the big thing, that you say, “oh, yes.  We’re putting this together.  And, all these tools are great.”

SLIDE:  …and also depend heavily upon basic human capabilities.

ENGELBART AT PODIUM; and, we have to realize that basic human capabilities lie at the bottom of this infrastructure.  In the end, almost all the capability you do have up there depends on it and some aspects of it, as well as on the tool systems, as well as—oh, look—on skills, and knowledge, and training that, that basic human creature has so that you know how to use all this stuff.  

SLIDE:  “Co-evolution” is unavoidable: should be explicitly cultivated!”

ENGELBART AT PODIUM:  Oh, it’s not just that stuff is it?  No.  There’s a bunch of other stuff that you just grow up learning about.  And, this whole set, then, is what we call the augmentation system: that people that are born with a very basic set of elemental capabilities have to learn about all the rest of this before they can be effective in society.  And it becomes then if you’re operating in a given capability domain out here—oops, sorry, wasn’t ready--in a given capability domain in here like that you have to go to school to become a very, to become a professional this or that--and have a lot of training.  

SLIDE:  “Co-evolution” is unavoidable:  should be explicitly cultivated!

ENGELBART AT PODIUM: Well, the very way in which those roles are integrated into a team that you call a company, or an agency, or something of that sort, is also a human the system.  And, you say, “wow!  Look, this technology, explosive.   It’s going to change a lot more than just the way you look at, so you don’t have to look at page things and scroll anymore.  You can, oh wow.”  Pretty soon you find that all throughout this infrastructure here there are real candidates for harnessing the technology and harnessing lower-level capabilities that got modified.  And that whole infrastructure is due, is bound to make a lot of change in it as the organizations evolve to learn how to harness this whole thing.  To me, that’s the unfinished revolution.  And, I was kind of uneasy last year when it was ‘Engelbart’s unfinished revolution.’  I kept saying, “Well, no.  It’s humankind’s revolution that’s going to come about.  And, I just want to get it pointed out enough to get enough people moving on it so I can sit down.  So, this is the big part.  So, this is another way of looking at: organizations take a long time to do the stepwise changes.  

SLIDE:  Exploding Rate and Scale of Change

ENGELBART AT PODIUM:  And their time constants for change are very much slower than the environment’s changing now.  So, this is going to lead to some real problems.  

SLIDE:  The State of the Future

ENGELBART AT PODIUM:  We have some very interesting potentials.  One of them is— I’m unflappable; I had the wrong one out there.  Peter Yim, could we get the camera on that book

VIDEO CLOSE-UP:  “1999 State of the Future”

ENGELBART AT PODIUM:  So Peter Yim, last spring, point out to me that there was this group of people working on the scenarios for the future on a really global scale.  On a really global scale.  And, he had been serving as part of one of the committees on a committee structure that had been evolving this kind of state of the future picture on a global basis for the last three or four years.  So, we’re lucky enough to have unveiled a video clip voluntarily made by Jerry Glenn.  So, we switch back to the slide please?  One of the principal instigators and coordinators of this effort of producing this state of the future books, which are just very, very interesting.  They’ve isolated fifteen major global sorts of vectors that need watching.  Jerry Glenn is now the executive director for the American Consul for the UN University, and the Co-director of the Millenium Project.  So, we’re going to start a clip now of a few minutes.  He’ll just give you a picture
But, the big thing is there’s…
GLICH IN TAPE (5 SECONDS)
…looking at this big picture.  And, the scale of the problems he’s going to point out is just very…
GLICH IN TAPE (1 SECOND)

VIDEO TITLE:  JEROME GLEN

VIDEO CLIP OF JEROME GLENN:  We all know that the world is getting much more complex.  Systems to handle these complex situations are not all in place.  We are finding new kinds of diseases, new kinds of terrorism, new kinds of government’s problems with water and ethnic conflicts we haven’t seen before.  We know the world is interdependent.  We know that there’s decreasing lead-time to address the kinds of problems I just mentioned.  So we really have to improve the way we think and anticipate about the future.  One of the ways we’re trying to improve thinking about the future is we created what is called The Millenium Project which has identified about 550 teachers and scholars around the world who work for governments and the United Nations organizations and NGO’s and universities.  They come from all walks of life and different disciplines.  They’re trying to take a look at all this complexity.  And, they’ve identified development that could make a change in the future; they’ve identified issues and opportunities.  And these have emerged into fifteen global challenges we face for the future.  And, I’d like to very briefly read them to you.   They go into greater detail in this book called, The State of the Future.”  Very briefly, the challenges that we think have to be addressed, that we have to begin to address very seriously right now are:  1) How can sustainable development be achieved for all?  How can we get good, clean, safe water for all people, without conflict?  Many of the watersheds around the world go across borders, and there are tensions right now about that.  How can population growth and resources be brought into balance?  How can genuine democracy, not just makeshift votes, but genuine democracy, emerge from authoritarian regimes and dictatorships?  How can global long-term prospectus be more frequently used in policy-making?  We keep making decisions and getting short, quick solutions that aren’t really that.  We know that we’ve got to take the long-range into account.  How do we do that?  How can globalization, the convergence of information and communications technologies be made to work for all people? How can ethical markets increase economic growth and reduce a development gap?  What can be done to reduce the threat of new and re-emerging diseases and the increasing number of immune-microorganisms?  How can the capacity to make correct decisions be improved as institutions and the nature of work is changing all around the world?  How can shared values and reduced and new security strategies reduce ethnic conflict and new kinds of terrorism?  How can the increasing changes in the status of women improve the human condition?  How can organized crime be stopped from becoming more powerful, sophisticated global enterprises?  How can the growing energy demand be met, but safely met for us all as we grow into a larger and more complex future with more people and increasing income?  What are the most effective ways to accelerate scientific breakthroughs and technological applications to improve the human condition for all?  How can ethical considerations become more routinely incorporated into global decisions?  All of these are complex issues.  They require global systems that are not, that are either not in place or well understood.  And, I look forward to your thoughts on how we can make this all more effective in the future.

ENGELBART AT PODIUM:  I almost feel like saying, “Thank you, Jerry.”  We’re going to see another clip or so he’s made.  And, also he’s scheduled to come by and visit us later in this colloquium.  Another big problem is world energy supply.  A good friend of mine, Hugh Crane, has been telling me about this for years.  And, he’s been telling me about the great knowledgeable guy he’s teamed up with, Ed Kinderman.

SLIDE:  The State of the World’s Energy Supply

ENGELBART AT PODIUM:  Hughs is going to come by later with his kind of picture of it--not today.  And, Ed Kinderman is going to—he’s putting on a clip.  So, Ed’s here today.  Where’d you sit?  Oh, there he is.  He gets to watch himself.  Are you flappable?  Okay.  So, let’s have Ed about energy.

VIDEO CLIP OF ED KINDERMAN:  …about the energy industry.  It is large, essential, and growing.  It may not be the largest, but it certainly underlies all human activity in the industrial world.  At the current rates of growth, the energy industry will increase by a factor of three-and-a-half between now and 2050.  However, problems loom; reaching such goals will not be easy.  The problems are large and they’re not easily solved.  But, they need attention now if we are to succeed in solving them in adequate time.  I’m going to speak briefly about the general area now, in the next few minutes.  But, we will discuss this later in more detail.  

BLACK SCREEN

VIDEO CLIP OF KINDERMAN:  One of the major problems is our dependency upon oil.  It amounts to forty percent of our energy use—mainly because it’s one of the most flexible of all the fuels and energy resources we have.  But, the problem is that oil, like all fossil fuels, is limited in extent.  It’s formed over many centuries, and is being formed still, but at very, very low rates compared to its rates of use.  In addition to being our most flexible and desirable fuel, we have the problem that oil is unevenly distributed around the world, like all other fossil fuels.  And, oil is particularly concentrated in the Middle East and the Former Soviet Union, which, today at least, are areas of considerable conflict and turmoil.  So, we must ask the question:  What are we going to do when, or as, oil begins to come in short supply?  Are we going to substitute other fossil fuels, such as gas?  Or, coal?  Well, gas is more difficult to use, although it is cleaner, overall, than oil.  And, coal is reasonably easy to use—falling, perhaps, between oil and gas.  But, it is much dirtier than the other two.  If we don’t do that, we have some choices.  The first, and most touted is the reduction in the rate of growth of our demand for energy.  This is easily said, but very difficult to do on a worldwide scale.  Especially since we have a developing world with a large population that is beginning to demand the amenities that energy supplies to the developed world.  If we don’t succeed in cutting our growth in energy demand by substantial amounts, then we must depend very heavily on alternatives that are very little used today.  

BLACK SCREEN

VIDEO CLIP OF KINDERMAN:  …related energy supplies, today, are primarily those from hydropower, which contributes roughly ten percent of the total commercial energy used in the world.  The others are truly negligible, together amounting to no more than .4 percent.  They have several impediments to their use.  Their technical development is necessary.  But, perhaps the most important one is that they generally require large land areas.  For example, if one were to grow enough biomass to supply the energies now supplied to the world by oil, one would have to grow crops at very high rates of yield over the entire continental United States.  Another difficulty is the lack of availability.  Biomass can be grown and stored, but those technologies that depend upon direct sunlight, such as photos. Cells, or solar-thermal technologies, only operate well when the sun is shining.  Wind power varies with time, but in a different way.  And, none of them can be guaranteed to operate and supply energy at times when people wish to use it.  Certainly, solar technology at nighttime is not feasible without energy storage, which adds complexity to any system, as well as cost.  Nuclear power also supplies about ten percent of the world’s energy supply when we count it on a primary energy basis.  Its technology is further developed than most of the solar technologies, but it definitely faces a different set of social and political problems that must be resolved if its use is to grow, and if its to become a significant source for the future.

BLACK SCREEN

VIDEO CLIP OF KINDERMAN:  I’ve been very up front in pointing out there are problems.  And, I’ve suggested they need to be solved rather soon.  At least, we need to begin to solve them soon.  One difficulty in this is the fact that we do not have a well-informed discourse or dialogue among various people.  The first difficulty is one of the units and degree of understanding of these units that various people have.  It’s very confusing when we read of barrels of oil, or tons of oil, or barrels of oil per day and we put thousands and millions connected to them.  Some people don’t recognize the difference between the thousand and million when they make a conversion.  I’ve seen it in technical publications.  The way we have tried to solve this problem is to invent a new unit, the cubic mile of oil.  This represents about one trillion gallons of oil.  And, we’ve used that equivalent energy content to represent all other sources of energy, whether they are solar, nuclear, gas, or coal.  But, this unit will not solve the problem; this unit may make discussion easier.  It is essential that we begin dialogue that considers the needs of humanity as a whole, of the environment, and of all aspects of society.  Energy is the key to our modern society.

ED KINDERMAN FROM AUDIENCE:  …the cubic mile of oil is the amount of oil that the world uses each year.  

ENGELBART AT PODIUM:  And, how many more cubic miles do we think there are?

ED KINDERMAN FROM AUDIENCE:  Lots of argument about that.  But the conservative estimate would be slightly less than forty.  And, if we use oil at increasing rate that we’re doing now, the world will run out in about forty—less than forty years.  Twenty-five, thirty years.  

ENGELBART AT PODIUM:  Okay, very good.  So, thank you.  So, we sort of look, for me then, the many years ago because I was looking, I said this would be a very good goal, to try to see how much one could improve mankind’s collective ability to deal with complex, urgent problems.

SLIDE:  Lifetime Goal, And a Pursuit Strategy

ENGELBART AT PODIUM:  So, as one gets to look at it in the kind of scale in which it exists, you begin this subtle thing of, “why didn’t I realize that at the outset?”  That purposely pursuing that goal itself is a very complex and ever increasingly urgent challenge.  So I said, “oh, that’s interesting.”  So, these are things that I brought up in this framework book that was published in 1962 as a technical report--a sort of paired down thing that somebody else abstracted and was later put into a chapter of a book.

VIDEO CLOSE UP OF BOOK:  “…Conceptual Framework”

ENGELBART AT PODIUM:  That was the sort of genesis for pulling these things together, et cetera.  There were some things in there, the diagrams, that you can look at and say, “Oh, look—” That come through at all?

AUDIENCE:  Yes.

ENGELBART AT PODIUM:  Oh, great.  Better than I thought.  

VIDEO CLOSE-UP OF DIAGRAM (ENGELBART VOICE-OVER):  Here’s the world’s plying information center, and here’s the program that’s going to try to improve capability to do complex things.  Oh boy!  The faster that gets going, let’s feed it right back in so it’s employing these new capabilities to do its work about how do you develop new capabilities?  I used an engineering term, bootstrapping, to talk about it back then.  And just say, well the world’s certainly going to get turned on to that pretty soon and get going on that, and when they do—

ENGELBART AT PODIUM:  Oh, there’s quite a bit more to it than shows up there, but I guess you can zoom it.

VIDEO CLOSE-UP OF DIAGRAM (ENGELBART VOICE-OVER):  There began to be a sort of network of kinds of activities, some of them feeding back, and others et cetera.  And, the very top one is really saying that which is attacking the rules, or the goals.

ENGELBART AT PODIUM:  This set me out on this bootstrapping sense, and it steered very much the kind of research pursuits that we did in the sixties and seventies.  Saying, okay, if we’re going to learn to do collective work better, let’s really do it.  But, if we’re not going to sit there and write reports to tell the world about it, we’re going to show them.  We’re going to have to do it ourselves.  So, everything we built, et cetera, was to improve the capability of the environment we lived in, and we all lived in it.  There wasn’t exactly a homogenous perception about what that would be like.  I mean, there’s a category of workers that’s called software people, right? --Who seem to have some of their own pictures of what ought to be done in the world and all?  And, that was a paradigm lesson, too.  But, as got that going and we got this other paradigm that the rest of the world just thought we were really, really in the wrong direction.  But, this whole pursuit in here is sort of the foundation for the kind of things I’m telling you about now. There are a lot of lessons learned.  And, a lot of them, you know, instead of getting flapped and getting all morose and grumpy about the world because they shut down my research, it was just saying, “oh, that’s a real sign of paradigm.”  And, the challenge becomes, not only just thinking of clever things you could do about tools and methods, et cetera, too improve work, but how do you get the world moving in that direction?  And, in that sense, I’ve been a very, very poor marketer and salesman about that because, you know, the unfinished thing.  I think it’s time that the world really says, “this is a very, very important target for us to do, to go after.  And, let’s go after it.”  And, that means going after the collective capability. And that takes both academic and then sort of engineering and real-world applications, sort of all interacting and talking with each other about that.  So this then leads to the step of looking at this capability infrastructure and saying--oh, we have to give new importance to the capability within any organization’s infrastructure that serves to improving its own capability infrastructure.  So, it does imply there.  That was just great.  So, that’s part of the bootstrapping then—how do you get people’s improvement infrastructures to be very active, et cetera.  And so, that’s another term:  improvement infrastructure.  And, that’s a subset of the capability infrastructure for any organization.  

SLIDE:  Harnessing explosive technology depends, to a new degree, on the” Capability-Improvement Capability”

ENGELBART AT PODIUM:  One of the things then, in listening to the global problems, you realize—oh.  In one way you can just put the whole of mankind into this capability infrastructure box and say—oh, what’s the ability of mankind to take care of these global problems that Jerry Glenn was talking about, and Ed was talking about.  So, that’s a very clear capability that has to be there, and it’s not doing very well now.  This kind of thing—forty years, you know, we’d run out—well, forty years is pretty short time for the change time constants of many of our large organizations, and especially large political groups, and such like that.  And, the other things that we’ll be talking about today of that sort, too, so-- One of the things we’re getting out is the scale of the problem if you’re going to get large groups of people to be more capable of doing their collective thing.  You’re talking about--well, we’ll sort of categorize them a little later.  But, let’s switch.  The next clip we’ll have is by Dr. Rush, who came on the scene a little over a year ago.  She and her colleague, Mary Dye, were pretty active in helping us push towards doing all of this thing.  

SLIDE:  The State of Health Service

ENGELBART AT PODIUM:  She’s got a MBA, so she’s mixed both the management of hospitals and such in with the actual practices.  And, she’s really become almost totally concerned with how to improve the health service state.  So, can we run that clip, please?

VIDEO CLIP OF PATRICIA RUSH:  Hi.  I’m Pat Rush.  I’m a physician in Chicago.  And, I’m going to talk about some of the urgent and complex problems that are facing health care today.  I’m a geriatrician and a primary care physician and I feel that there are many problems in health and health care that could benefit from the bootstrapping approach of Doug Engelbart and the Bootstrap Institute.  One of the most critical problems facing all of us, heath care providers and patients, is the emergence of new, and drug-resistant, infectious diseases in the world.  This has been identified as one of the top fifteen problems facing us in the twentieth—twenty-first century.  I’ll do that again.  This has been identified as one of the top fifteen problems facing us going into the twenty-first century.  Great progress has been made in the fight against infections and infectious disease.  And, in many ways, up until the past few years, we were lulled into a false sense of security.  Infectious disease still kills more persons than any other disease and causes more pain and suffering worldwide.  Previously unknown infectious diseases are emerging at an unprecedented rate.  I’ll do that again.  Previously unknown infectious diseases are emerging at an unprecedented rate.  Over twenty new infectious diseases have emerged in the past thirty years including the Ebola virus, the HIV viruses which cause AIDS, and Hepatitis C.  For most of these diseases, there is no treatment, no cure, and no vaccine.  Meanwhile, in developed countries, we’re also faced with an emergence of microorganisms that are resistant to antibiotics.  These include common bacteria that all humans are exposed to like staphylococcus and enirococcus.  And, also, two more rare organisms, or organisms that were considered rare twenty years ago, tuberculosis, gonorrhea, and malaria—which is now emerging as a problem in the United States.  Meanwhile, also, rare diseases, deadly diseases—like bubonic plague and small pox—are felt to be at risk of emerging on a global basis.  These problems affect developed and undeveloped nations worldwide.  What is going on here?  We have to ask ourselves, as scientist, how did this happen?  Twenty years ago we were claiming that we had conquered many infectious diseases, and felt that we had removed these—the risk of infection, worldwide.  We understand now that we had incomplete knowledge and were somewhat naïve in understanding what causes infectious disease.  We were equally naïve and incomplete in our understanding of what cures infectious disease.  So, basically we have to go back to base line and figure out how we’re going to approach this going forward.  This is an urgent and complex problem.  One thing we know for sure is, we cannot proceed as we have been.  The microorganisms are able to outsmart us faster than we’re able to develop new antibiotics that can eradicate disease.  So, we need a new approach; we need a global approach.  I believe that this is a perfect problem to which to apply the bootstrapping technology developed by Doug Engelbart and the Bootstrap Alliance.  Already, the World Health Organization and the U.S. Centers for Disease Control have established a worldwide network, although I don’t believe it’s considered, at this point, a network improvement community, as you will hear Doug talk about.  What the network improvement community could do is, not only to outline the problem, but also to explicitly look at what technology we do have, what knowledge we don’t have, and how to improve our improvement process.  This could lead to a readily accessible, dynamic knowledge suppository, ever changing, ever growing, as our information and knowledge increases.  This won’t, clearly-- because we are internationally interdependent, we will also need international cooperation.  Within nations we will need cooperation of the public, not-for-profit, and for-profit sectors—including government agencies, public health officials, health care providers, pharmaceutical companies, and even all of us at home who chose to use, or not use, antibiotics or other kinds of cleaning materials that may, in fact, be adding to the problem of antibiotic resistance.   This is an urgent and complex problem, and something I feel could be greatly helped through widespread adaptation (sic) of the bootstrap technology.

ENGELBART AT PODIUM:  So, the pictures grow till you realize that the kind of distribution of the capabilities to deal with complex knowledge, and arguments, and issues, and policies, et cetera, are widespread.  You don’t get that by isolated cases where a few different organizations can exercise really neat, special techniques.  Well, anyway, we’ll get at that more later.  So, we have another one right now, too.  What I called the state of the biotechnology, which is sort of one aspect.  Curt Carlson is the president and CEO of SRI and he’s becoming more and more active and interested in what we’re doing.  

SLIDE:  The State of Bio Technology:  Values and Threats

ENGELBART AT PODIUM:  He’s actually helping make SRI sort of a partner in getting things moving.  And, we’ll tell more about that today.  Unfortunately, to keep SRI moving well, he’s had to do some active CEO-ing this afternoon; but he’ll be here for the reception.  So, watch and listen, and maybe corner him and ask him questions.

VIDEO CLIP OF CURT CARLSON:  The next century is going to be an extremely exciting time.  It’s going to be a period of great opportunity—I think we all feel that—as well as being a century with great issues and risks.  Why do I say that?  Well, for the first time we’re going to get a real convergence between information technology and biotechnology.  By the year 2020 we should have on our desktop a computer that has the raw computing speed of the human brain.  It’s kind of the four-minute-mile for a computer.  And, after that if law continues, it’ll keep going faster and faster until the year 2070, or so—we should have on our desktop a computer that goes faster than the entire computing power of the world’s population.  Obviously, when we have that kind of computer on our desktop, we have a different kind of relationship with our PC.  At the same time, developments in biotech are beginning are beginning to emerge that will have an important interaction with those developments.  Today we’re decoding the human genome, but that’s just the beginning.  We’re building silicon chips that allow us to take traditional biotech laboratories and shrink them down to a desktop computer.  But we’re still in the very early days of biological computing.  It’s a little bit like the transition from slide rules to the first computers.  They still are very limited in their capability.  But by the year 2020, or so, we’ll have biological chips that can do real computation and we’ll begin to significantly be able to modify the genetic structure, of not only plants, but also of animals.  And, the kind of distinctions that we think about between biological systems and silicon systems will begin to blur, and eventually, go away.  We’ll have modified plants and animals, but we’ll also have the opportunity to integrate silicon-processing power into biological systems as well.  Clearly, there are reasons, good reasons, for wanting to do these sorts of things.  They allow you to extend life, to enhance human capabilities, and to solve some of the major health problems around the world.  And, it’s interesting that in order to fully realize the potential of these kinds of capabilities, Doug’s ideas of bootstrapping become even more important.  In order to be able to fully pull together the different technologies--biotech, materials, integrated circuit technology, chemistry—all to be able to make these opportunities happen.  Doug’s ideas of constant integration and bootstrapping become really essential—becomes, really, the paradigm of how to do R&D in the next century.  At the same time, there are obviously various risks that come out of these kinds of developments; one major risk is that of bio-warfare in all of its forms.  These technologies turn out to be easier to do, rather than harder, as we get to understand them more--and as a result, the risks will become more ubiquitous and more pervasive.  Today, as you know, it takes over a decade to develop a new drug; and, that’s completely unacceptable in the next century.  What we really need to do is to integrate these technologies together so that we can discover a new drug in forty-eight hours, from detection to employment of the vaccine.  And, again, the only way to do that kind of program is by the kind of aggressive bootstrapping that’s been pioneered by Doug.  There’ll be other risks.  And, they have to do more with social and political realities than technical realities.  I believe that the technological scenarios that we think about and talk about will, pretty much, come true.  I think we will learn how to do these things.  So, I see very little risk, there, of those developments happening.  But, at the same time, these developments are going to happen very rapidly, on an unprecedented time scale.  And they’re going to interact very strongly with the way people think about the world, how they think about humanity, and, ultimately, how they touch core religious beliefs that people have around the world.  And, if we don’t treat that larger community seriously, and interact with that in the same way that we will be interacting with technology, and bootstrapping the collective consciousness, not only on the technological side, but also on the social and political side, then you can almost guarantee that there’ll be major disruptions as we go forward into the next century.  So, I hope that we will develop the kind of communities that will enable us to make that happen.

ENGELBART AT PODIUM:  And, there are more.  You know, we could have a long parade of people pointing out really, really serious issues.  And some of them, in the sixties with all that nice rebellion going on, I became aware of things in this sort of spiritual domain--and thinking: oh, boy, if you solve that, then you wouldn’t need to worry because most of the other problems wouldn’t get painful, you know, if people learn how to adapt.  Then I realized if you try to get the world really programmed to bring their spirituality up, and everything, you’d have to do a lot of communication, and distribution, and agreement, and develop vocabularies.  Oh, you’re right back to how valuable it would be if we could augment our capabilities.  This is sort of a circuitous thing that I managed to justify my doing this all the years.  Anything else important?  Well, yeah.  We’re back to this picture enough just to start realizing that the changes that are coming about, in themselves, are going to cause and complicate everything.

SLIDE:  Exploding Rate and Scale of Change

ENGELBART AT PODIUM:  Let’s say, transportation’s getting a lot better, well, people are going to be carrying their bacterium and their viruses around with them more, distributing--just a lot of problems.  People can say, “Oh, telecommuting can solve it.”  Sure.  And then, pretty soon--I’ve just been saying for years—oh, it’s going to be very interesting then all the government forms, of local, and state, and so on, to depend significant revenue upon sales taxes, or something, or business taxes.  How are they going to sort of settle that problem when you say, “No, the company I’m working for is in Singapore, or Hong Kong, or Germany, or something.”?  So, I saw on PBS, the other day, a real go-around going about state governors really trying to say, you know, that they’re slipping away too much of the revenue that we’ve been depending upon, and it’s unfair.  So, big problem.  The problems aren’t just mechanical, solving complex engineering problems, or something, it’s solving political, social problems--and, solving the problem of immovable paradigms, which, sometimes, is sort of important.  I made a mistake here--and, I’m not flapping about it--but this first line under problems should have been down, is duplicated down below.  

SLIDE:  Exploding Rate and Scale of Change

ENGELBART AT PODIUM:  The problem part of this thing, in Exploding Rate and Scale of Change, that there really gets to be a vicious cycle of urgency and complexity in global scale that are going to get wrenching.  And, those are going to get more.  And, they’re getting more because we’re getting more globally active and globally integrated in all of the kinds of things that we’re doing.  A lot of that is due to technology which is going to cause disparities and all sorts of problems.  The opportunities are there.  Well, hey, we can boost our capacity for effective collective interaction.  So, this just comes right back.  And, talking about problems that— There’s a young man sitting right there, in this seat, that’s active with the nano technology people in the community.  And, we were going to get some films with it, but we just didn’t have the bandwidth to put all this together.  But, we’re going to have some more.  And, I’m going to tag you for talking about some of the complexities that are rising out of that as well as the stupendous possibilities that are there.  So, we just take a look at how we’re going to do something about increasing our capability to handle things collectively.  

SLIDE:  People Working Together

ENGELBART AT PODIUM:  Well, it’s just basically unavoidable that you have to have collective knowledge in order to do that.   And, in the past that’s all been hard copy.  In the pace that’s going now you just realize that there’s just not time for the hard copy to change.  It’s not dynamic enough.  It’s not transportable enough, et cetera.  It’s just inevitable that the future’s going to be all hyper-media, multimedia, and hyper-media.  And, the “hyper” comes out just because the inter-linkage is just a critical innovation.  That’s one of the things coming out of that book.  It’s just inevitable.  So, we say, my lifetime goal, then, got a little bit of additions.

SLIDE:  Lifetime Goal, and a Pursuit Strategy

ENGELBART AT PODIUM:  So--not only the goal to make, as possible, to boost mankind’s capacity for coping with complex, urgent problems—but this observation that this pursuit is itself a complex, urgent problem.  So, strategy: as make headway in Goal A, then apply its new capability gains to the Pursuit of A.  So, call it the bootstrap strategy.  So, that’s according to the diagrams I was showing you there.  So that strategy begins to evolve into bigger and bigger scale strategic concerns when it’s doing that—to try to do something significant.  So, during the course of the colloquium we’re going to be trying to get the picture.  If I just give you the one short picture--the kind of strategic issues, and concepts, and guidelines that I think are going to be necessary—they’re just pretty hard to absorb until you sort of get, for yourself, this backdrop of the complexity that’s there and the kind of integration throughout most of the population of the world of the a lot of the new things that are going to happen, including new vocabularies, et cetera.  Excuse me.  In making the picture, long ago, about how does a group of people, interacting, start doing that, there are these three categories of knowledge packages that grew out, pretty much.  We like to think about the recorded dialogue, and e-mail’s been making a big difference in that. 

SLIDE:  Collective Intelligence in Action

ENGELBART AT PODIUM:  But, that also means every submitted paper in a journal, every news item that’s in here like that, every letter-from-the-editor, et cetera, and then, each serious book or review of it, or a commentary.  This is going to change from whole books to just getting more and more as the evolution of the core kind of concepts and arguments and discourse going on--because there won’t be time that you’d look at a specialist in a field that’s going to put out a textbook that defines that field every, what, two years? Some people have said that in another twenty years the world’s knowledge will be doubling, how often?  Well, it’s been a hundred years lately, it’s been five hundred years quite a while ago.  Well, in twenty years, they say, it’ll probably be doubling every three months.  So at that rate—and that rate is just going to be with us, the rate of change—how do you integrate enough so that you can keep track of it to be useful.  So, it’s not just a problem for any one person, or any one-university crew, or anything like that, it’s a problem for every organization.  It has to keep track of what’s going on in the outside world—and, doing that, the complexity’s changing.  And so, you need an intelligence collection; and, you need this business of integrating.  It’s a very critical issue that is not going to be served be having a good search tool et cetera

SLIDE:  Collective Intelligence in Action

ENGELBART AT PODIUM:  That’s just--it’s everyone that wants to find out what the current status of a big, complex project, or a big issue that’s handling a political thing—has to go look at all of the dialogue about it.  You haven’t done something.  So, somehow our social organizations, et cetera, have to solve this problem of doing the integrating—in shorter and shorter, faster ways, in more and more complex environments.  That’s a big, big challenge in there like that.  We call this dynamic knowledge repository, DKR for short. And, learning how to establish, and maintain, and keep up to date a DKR that really gives you the picture of what’s happening outside your organization that’s effective and what’s happening inside, and being able to control your changes, and your thoughts and your avoidance of problems, and your taking advantage of new opportunities.  So, that’s just very dynamic.  So, that’s a big thing and we’ll be talking about a lot of the aspects of that over the coming weeks.  It takes advantage of a lot of the research and stuff that’s going on in the world.  And, Terry here has just contributed a great deal.  And, it’s got a much bigger environment than any one team or academic can handle. No one knows how yet.  So, it’s one of the real problems.  So, one of the big problems that’s there is that, suppose there’s an organization unit down here that’s doing a pretty good job of its dynamic repository but it happens to be part of a much larger group.  So, this might be a design group at Boeing. 

SLIDE:  Critical Factor:  “Concurrent” Evolution of Society’s DKR’s

ENGELBART AT PODIUM:  And, here’s the whole airplane.  So, each of these groups has to keep its dynamic repository relevant and dynamic to do its job.  But, at the same time the overall one has to do that, too, which has to be integrated; they all have to be integrated together.  SO, this integration goes farther and farther.  The whole aerospace industry has to be like this—with all the vendors and parts in it, too.  So, this infrastructure of inter-operative organizations, and institutions, and social units throughout the world all has to maintain that. So, for stability, et cetera—for mankind just to know.  The fractures that appear cause wars, or other kinds of stuff.  So, that concurrency makes a really big problem out of it.  
SLIDE:  Critical Factor:  “Concurrent” Evolution of Society’s DKR’s

ENGELBART AT PODIUM:  So, its just saying that the standards for the way our knowledge packages are made--and the vocabulary by which we talk about the objects in it and what you can do to those objects to show, and move, to respond to, to backtrack, et cetera—has to be a uniform, wide vocabulary.  And, it just simply won’t fly in this scale to think of that vocabulary being established by the vendors of the tools systems at all.  So, this brings out the absolute necessity of the end-user organizations becoming really proactive about the way the standards in the community, and the functionality that they want, and the co-evolution of their own internal processes, and customs, and practices along with the tools, rather than having the tools be shoved because they’re a moneymaking thing right now.  Sure, I can’t argue with the market for such a tried thing for trying to be able to get cheaper and cheaper, and better and better brooms, and stoves, and things like that.  But, when you’re into an area in which organization, collective groups of people, is the customer in there—and, they’re not able to be good consumers, because they’ve not got it together yet about what they need and what the future can do.  You can’t blame the vendors for shoving them around in a way that will be probably kind of laughable.  I mean, assuming we do get a lot smarter about getting smarter—that in fifteen, or ten years, or twenty—I think it’d be really interesting for them, you guys, to look back and sort of chuckle about a lot of the world views about the way that this information technology world is going to be moving, or was moving at the time.  So, it’s our own fault.  So, anyway, we adopted this term CoDIAK.

SLIDE:  Core Capabilities for Collective Intelligence

ENGELBART AT PODIUM:  It’s an acronym for:  Concurrent Development Integration and Application of Knowledge.  Knowledge management’s become a term in the world a lot in the last years.  And, later on, Marcella Hoffman--who’s been specializing for SRI’s Business Intelligence Unit and watching that--can sort of give us a talk about all that.  But, it isn’t wide and deep enough, what has to be done.  So, here we begin to talk about the Co-evolution term.  

SLIDE:  The World’s Organizations in Human-Tool Space

ENGELBART AT PODIUM:  And so, this is a very simplified way of looking, of saying: if there were only one dimension to the technology and tools, and only one dimension to how we adapted to it in the organization, you’d have this two-dimensional frontier.  So, what’s really interesting—and I just—a lot of need out there for people to help get the dimensionality of these two vectors oriented a lot so we can get a better picture for the evolutionary path out to that space because it won’t be just a two-dimensional space.  It’ll be a many-dimensional space.  But, just in two dimensions it’s enough to give you a picture about the challenge, see?  So, you could just pretend you can go around the world and look at all the different societies and social units and sort of find a way to put them there.  How much of the technology that’s available today are they using?  And, how much have they integrated it, really, into they ways in which they operate and work?  And, so you’d get a distribution like this.  And, everybody sort of in our modern, up-front world, I guess, would like to say, “Oh, our organization’s right up here, huh?”  So, then it’s pretty clear to say, I mean, pretty important, to say: What can you anticipate today in the way of technology changes beyond what’s there now?  And, what can you anticipate the way you could, even today, change your-- These lines shouldn’t be straight, by the way, but I don’t have enough patience where I get unflapped, or something, about trying to make this a better shape.  But, it’s just there for demonstration, discussion purposes.  So, anyway, you look at this and say, “Okay, organizations have been evolving for a long time.”  And, always they hear about new things and in some order that they’ll start integrated new technology in—re-engineering, or some other thing, and change there.  So, there’s a steady migration in the upward diagonal, like this.  Okay, is this the picture of today? 

SLIDE:  The World’s Organizations in Human-Tool Space

ENGELBART AT PODIUM:  Well, today, what you need to do is do a little bit of modification.  

SLIDE:  Co-Evolution Frontier:  “Advanced” View 

ENGELBART AT PODIUM:  And, you say, “Oh, it’s more like that, right?”  Oh, technology’s going to come blasting out of that, so it’s opening a whole new area.  We’re moving around from organizations that have been living in this world--

SLIDE:  The World’s Organizations in Human-Tool Space

ENGELBART AT PODIUM:  --for a long, long time with all the practices about changing their ways.

SLIDE:  Co-evolution Frontier:  “Advanced” View

ENGELBART AT PODIUM:  Suddenly, they’re here.  The task and the cost of migrating out into this space is co-evolution, driven by the technology that’s probably going to be a feeble line moving slightly upward from horizontal, and things like that.  But, how do you know it’s not want to go this way?  So, it’s a big question then.

SLIDE:  Rate and Scale of Change—More thoughts about it:

ENGELBART AT PODIUM:  And, you look at the scales of changes that are coming on by the technology, and the nano technology that we’re going to have some discussions with, and subsequent sessions, too. 

SLIDE:  Rate and Scale of Change—More thoughts about it

ENGELBART AT PODIUM: It’s just mind blowing about what that is going to offer.  The impact is going to be very large.  

SLIDE:  Co-Evolution Frontier:  Probable View

ENGELBART AT PODIUM:  So, okay, maybe this is more like what that co-evolutionary frontier is like.   So, our practices and concerns, the money we’re spending on organizational change—on studying it, and looking at it, like that-- are they anything like what’s sort of required of the scale for adapting?  Not just---don’t just adapt the way everyone else does--because they’re changing the technology, if you’re not going to change to it.  It’s just going to be a big one.  This is time, I think; I can take a reasonable break here.  So, let’s just see if that five minutes is for true.  So, we’ll see you back in ten minutes, or whatever, okay? 
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ENGELBART AT PODIUM:  So, I know, I could just tell by the quiet way you guys were all murmuring to each other that these are all pent-up things you really wanted to talk about, or maybe you were talking about some of this.  The whole purpose of putting on this colloquium, at least from my point-of-view, is to try to get real dialogue going on in the world.  And, it doesn’t necessarily have to be dialogue that necessarily agrees with me, but to have dialogue that can be constructive to go along in this direction is what I really wanted to see.  I used to keep myself able to keep plugging along with this—waking up at four o’ clock in the morning saying, “Geez, I’ve been fired.  I’ve been all sorts of indignities,” et cetera—why keep this up?  And, then I’d go through every year sooner that the world can really purposefully get going, and effectively get going on this, this could mean survival, or avoiding really, really big problems.  How would I feel if I quit and sat down?  And, took an extra month or an extra year--which might be a dangerous point? You see, I’m really hooked on this kind of thing.  I hope it’s contagious.  That’s all I have to say.  The plan we have is that we’re really getting people out there to be encouraged—which includes you in the audience here—to be encouraged to get involved and start contributing thoughts, and arguments, and examples, et cetera—and links.  And, the more that what you contribute is integratable effectively into a dynamic knowledge repository, the better.  So, without having the kind of funding that it would really take--by any stretch of the imagination—we’re using volunteers to just sort of get an initial sort of way in which the dialogue can get going.  And, we can build up documents.  And, we’ll actually learn how to harness the kind of video record that’s going on here.  This is something that you need to get registered in there because we want to be able too have the rights that anything people contribute can be integrated into a open kind of knowledge base that’s growing.  So, we don’t want to run into entanglements that someone who contributed something, and if we do make it generally integrated into the public, that they’ll say, “Wait, wait, wait.  That was a private—not meant to be that way.”  It’s causing us to, a little bit regrettably, putting in some of this red tape.  But, we are really trying to encourage this.  And, we’ll talk more about that every session, and in between. 

SLIDE:  Co-Evolution Frontier:  Probable View

ENGELBART AT PODIUM:  So, anyway, in looking at this frontier--in trying to look at it with the scale of the change and say it isn’t just your company, or your university, or your political organization, or something that’s got to move out of here—the whole environment you’re in is going to be moving.  So, every one of these little dots that’s an organization will be moving and trying to find its own way out there.  Excuse me.  I should use a one-button mouse, I guess.  That’s been one of my paradigm issues ever since the one button for a mouse is just wasting digits.  

AUDIENCE:  What about a five-button mouse?

ENGELBART AT PODIUM: Well, people asked me why our early mouse, mice, only had three buttons.  And, I said, “Well, that’s all we could put in it.”  That was the deciding point because of the technology we had then and the funding we had available.  So, yes, five.  Anyway, now you’ve distracted me.  What was I saying?  I must have been heading on some--

AUDIENCE:  Next topic.

ENGELBART AT PODIUM:  Next line, okay.  Yeah, how’d I get-- Huh, I found a new button.  Okay.  So, some of the things that I was doing over this last twenty years, after being, sort of, gently nudged out of the research world, was be part of McDonald-Douglas Aerospace.  It was very, very useful education, to just see, seriously considering how you could bring this sort of thing into the design world and then realizing that the design and manufacturing need more and more in their planning and setting up to be integrated.  And then, they said, “Oh, that isn’t all.”  And, they showed me this picture of the tiers of suppliers that go into.  

SLIDE:  Concurrency and Interoperability

ENGELBART AT PODIUM:  So, this was what, they said, typically for a fighter plane.  These guys were in the fighter plane area like that.  They said that you might have up to two thousand people in the major contractor work, doing the designing and all of that in the manufacturing control.  And you might have a couple hundred first-tier suppliers.  These are people that you say, “Oh, we putting up the specs for the rest of it.  And, we want you to be doing the landing gear, or the radar, or something of that sort.”  What they do in the design, these first tier guys, has to be very closely integrated with the requirements, and planning, and specifications.  And, the specifications have to go on down.  And than, when any one of these things finally gets a contract, that sort of specifications moving back and forth, and if any them are requirements changed trying to keep that up to date is a real challenge like that.   And then, when they do ship a product to get assembled up in here, every one of them has to have been tested.  And, the test records of that product have to be connected with it.  So, they have to know which airplane, in which shift, under which supervisor of the assembler like that, this went into so later they can go back, when things are out in the field, and really backtrack on problems that occur like that.  When they showed me that, and I realized that, oh, the kind of knowledge packages that you’re going to be building are going to get more and more sort of sophisticated.  And, oh, that saves that vocabulary sense of the way the objects that are describing in there are encoded and described in the language they’re in and in the way the functionality and the tools are used—just at least the verbs and nouns.  So you see, it just could not possibly be by separate vendors who each have their own way of doing it—just impossible.  It’s sort of--building by specs, you can have separate vendors producing something that are by standard specifications just like you can buy a lace from any number of manufacturers.  And, you can have the language about, you know, they’ve got to have these very basic sort of things that are in common, and standards, et cetera.  But, they can’t start changing or pushing.  So, the way that the digital technology has emerged into the knowledge work world is kind of evolving out of that automation world like that.  And, it hasn’t, yet, really got on to the changing of vocabulary that would allow it to get away from WYSIWYG, for instance, easily.  And, the very early model of graphic digital interface has just stuck because it was easy to learn at the time and that’s the only interface you have, but really there’s-- I’ll tell you about more of the pictures about all of that, that evolved through the years about how that needs to be set up—and not just totally wishful thinking, but-- This open hyper-document system—it just has to evolve.  

SLIDE:  Requirements for OHS—an Open Hyperdocument System.

ENGELBART AT PODIUM:  And, there’s nice things happening in the World Wide Web.  There’s a XML work group.  And the young man that organized that, and is running that right now, is sitting right over there.  Are you flappable?  

AUDIENCE:  Like you.

ENGELBART AT PODIUM:  Oh.  The way in which those standards need to get set is just very, very important.  But again, there has to be more exploration and pushing about: okay, what do people want in the properties of the objects that are encoded, and through the knowledge packages, so that you can grab them, and do things, and see things, et cetera, that are there?  And, how kind of functionality you want to apply with them which affects quite a bit about the implementation and the centers you’re going to affect in that.  So, we just really have to go about that.  So, this open hyper-document system just has to be—its pursuit has to be an integral part of any really serious pursuit about getting to solving the kind of large scale problems we’re talking about in this knowledge world, et cetera.  That’s become part of our framework in that.  Thinking about that is what affected a lot this system that we called NLS, back in the sixties and seventies.  When it got pulled out in the commercial world it was called Augment, et cetera.  So, it has a lot of things built into it that were assuming that this was going to have to be evolution like this.  In an evolutionary way, that was an effective evolution.  So, later on in the colloquium we’ll be talking a lot about that.  There’s another part of all that, though--that if this is going to evolve in the functionality that supports the use, and the storage, and the transmission, and the reliability of these documents, et cetera--there’s just a lot built into the software technology.  

SLIDE:  State of Software Technology: Security and Reliability

ENGELBART AT PODIUM:  So, we have another video clip voluntarily provided by Peter Neumann, who’s been working in the Security and Reliability area for many, many years—and most of them at SRI where he’s still employed.  So you’ll find out the energy that he has there.  So, let’s roll on Peter Neumann.

VIDEO CLIP OF PETER NEUMANN:  I’ve been involved for most of my professional life, over the past forty-six years, in systems that are very reliable and very secure—in some sense, highly survivable in the face of arbitrary adversities, whether it’s security attacks, hacker attacks, or hardware malfunctions, or software failures, or cosmic radiation, or any type of arbitrary difficulty, including squirrels eating through cables and animals behaving in strange ways.  And, the challenge here has always been to design things that are better than what you get out of commercial products.  Even in my doctoral work I was worried about communications systems that were able to withstand arbitrary adversities.  So, for the last many years, beginning in ’65 when I was working on Multix, and throughout the seventies, eighties and nineties at SRI, I’ve been concerned with very reliable, very secure complex systems.  We built, probably, the world’s first, fly-by-wire computer--a seven-processor, self-diagnosing, self-reconfiguring system, with voting on critical tasks—that ran for years and years in the NASA laboratories on the ground.  And, we designed some very secure systems.  Even back in ’65 we recognized the relevance of the Y2K problem, thirty-five years out.  And, we developed a system that did not have the Y2K problem.  This is sort of symptomatic of the difficulties in dealing with complexity—the incredible lack of foresight.  The Y2K problem is one symptomatic example of that.  A lot of the modern operating systems are other examples of it, particularly the PC software where you get enormous bloat-wear millions and millions of lines of code, most of which is inherently untrustworthy.  So, the challenge is: how do we build systems that, in some sense, are very reliable, very secure, very robust, highly dependable, inter-operable with other systems, capable of robust networking--despite the fact that, over and over again, we see all these hidden flaws, hidden fault modes, hidden security problems?  The Y2K thing is one example where for years and years we’ve recognized the problem, and yet, nobody’s done anything about it.  The security of operating systems is another example. The typical vendor software is so riddled with security holes that one wonders why anyone would ever want to buy it.  And, the answer is that most people don’t seem to care.  Now, as we get into the world of Internet commerce, for example, it does matter all of a sudden.  We’ve had the eBay outages—three different outages that caused them a great deal of business loss and loss of credibility.  We’ve seen the AT&T collapse of 1990 where you basically couldn’t make a long-distance call for half a day.  Ten years before that was the Arpanet collapse of 1980 where, essentially, a fault mode, an isolated fault in one node contaminated every node in the entire network.  The same thing happened ten years later in the case of the AT&T systems.  So here we have the problem of building very robust, secure, reliable network systems despite the inherent complexity of what we’re doing.  One of the normal challenges is: keep it simple.  This doesn’t work when you’re talking about missile defense systems and enormous financial systems and things of that nature.  So, we have to learn how to deal with them.  And, what are required are decent requirements in the first place, which we normally don’t have in any systems development.  A good system design, a good system architecture, is inherently capable of robust behavior.  Decent software engineering practice, which we very seldom find—the buffer overflow problem for example, has been around for decades, and continues to haunt us. .  Every year there are another group of major security vulnerabilities that result from buffer overflows, bad programming practice, bad operations, bad maintenance.  Systems administrators are under tremendous pressure to keep systems up to date with all of the thousands of patches that are being released constantly.  This is not the way to run a business.  You’d like operating systems that are intrinsically more secure; you’d like application software that is inherently more robust.  We tend to always blame it on the operator, or the user, or the systems administrator, but if you look at some of the cases of pilots who get blamed for aviation problems, where the interface to the computer was a disaster—blame it on the operator.  Blame it on the pilot.  Don’t blame it on the computer system is the immediate knee-jerk reaction.  And, this is a joke.  If it weren’t so sad and so serious, it would in fact be a joke.  But, it’s not a joke; it’s very serious.  So, we’re living in a world where we’d like to be able to deal with complexity.  Fred Brooks suggests that you build one to throw it away.  This never happens.  What happens is you build a prototype, which has no security, no reliability, no availability, and no fault-tolerance in it, and then you start growing it.  And, what you end up with is a monolithic bloat-ware system with millions and millions of lines of code that has no security, no reliability, no availability, and any of these other things that we need.  The bottom line here is that we need new paradigms for systems requirements, new paradigms for systems development, new paradigms for programming—that don’t inherently result in buffer-overflows and all of the other reliability problems and security flaws that we see over and over again.  And, one of my favorite architectures is in one in which we have a very thin client-user systems--basically no operating system that is over-writable or changeable and very little that can be affected in the client’s system--with a lot of trustworthy servers around, and trustworthy distribution paths, and perhaps even with a lot of open-source code, rather than the proprietary bloat-ware that we continually run into.  The course that I’ve been teaching in Maryland for the past year, has explored all of these issues in some great length.  All of the notes are online; and I think you might want to take a look at some of that.  

ENGELBART AT PODIUM:  Well, thank you, Peter.  He’s sitting right there. I have a feeling we’re going to get him back, or get him involved.  Of course, one the things we’d like to say, we’ve had a parade today of complex things with urgency, et cetera, but one of the things we would like to do is start collecting more and more cases and instances of those in our own emergent dynamic knowledge repository.  And, that alone, would probably take a staff of five or six people coordinating with an external group of hundreds of people around the world to help them do it.  In a way that’s what the UN Global, what’s it called, Millennium Project, has been doing.  And so, Jerry Glenn is going to be here one of these days—I keep forgetting which one.  And, Peter and he have been interacting.  So, they’re going to give you a closer push on that.  But, the basic thing is, even if we had everybody speaking all the time here, we wouldn’t be able to cover them or integrate the perceptions that, that brings out in it.  You realize that almost every one of them, the big problems, has--organizational, social ones--they have the funny social thing in the economic world of: the marketplace puts so much pressure on every CEO to get next quarter’s profits up.  It’s unbelievable.  So, no way can they, under that thing, produce a healthy evolution there in the company.  But, that’s sort of the way the outside world is and it’d be very, very complex to try to change it.  But if it’s not changed, you know—I get a picture sometimes of a very smart species of ants.  And, they found a really effective way to live.  And, they build a nest up in a tree.  And, they were just so effective that they multiplied.  And, Whoopee!  Everything was just great—until one day they got so heavy the branch broke and dropped them into the water underneath.  And, they all drowned.  But, do you suppose you could have told the boss ant that’s what’s going to happen?  Oh, that’s--no.  Anyway—so, someplace the kind of perceptive, demonstrable, provable arguments, et cetera, have to be able to be made that become a part of what so many of the rest of the world needs to live with all the time.  And, that’s political, or whether it’s people with strong religious beliefs that aren’t going to do something—well, that’s okay unless it’s not driving the rest of us into some crunch.  There are a lot of pressures.  So:  one of the things about how you’re going to start evolving things.  So, it just went back to make a very simple sounding conceptualization.

SLIDE:  Readying the Organization for Frontier Penetration

ENGELBART AT PODIUM:  That’s just saying, “Well, let’s just look at all the activity that goes on every day in the organization.”  And, this could be anything—the way a university runs, the way your Boy Scout troop runs, the way your city is governed, the way your company runs, et cetera.  So, they’re running along, and they know how to do things, and they can hire people to train them to do the jobs, et cetera, and describe it, et cetera.  So, they do—and they can put out new products because they know how to—market, machine, et cetera.  And you say, okay, it they need to boost their capability, then say, let’s just relegate that activity to a separate kind of activity--and, maybe the same people just kind of putting on that kind of hat, or something.  But, let’s just separate those activities.  So, let’s call that other one a B.  And, B is that thing that is actually going to plan, and design, and implement any improvement--which includes conditioning the people that are going to get affected and training them how to do it, et cetera, and holding their hands while they stabilize on a new way of doing something.  So, that’s all B stuff.  You can just see about that frontier opening up like that, and my God, there’s so much more movement.  It’s just unavoidable.  You’re going to get pushed in directions if you don’t.  So, you better choose to sort of do little bit of planning and explicit implementing of your own about it, like that.  And, then there’s another thing about saying, oh, you know, that’s an activity that has to take unprecedented kinds of tasks now because of the change in environment, and the change in all the potential technology, and all kinds of other things coming about.  So, I get both potential and my environments changing.  So, okay, I can’t stay still; so, I have to move.  So, how do I know which direction to move?  And, how do I learn the new kinds of skills, et cetera, and knowledge that I need to have in order to pick a place that we’re going to move to this next year, and put the forces together to do it?  So, let’s just give that as another category of activity, as C, see?  You know, I was tempted to get a D, and an E, and an F, like that.  I know there are smart people that are going to be telling me, “Hey, what about improving the C?  Wouldn’t that be a D?”  Yeah, and an E, and a F, but every one of those higher alphabetic things is improving an improvement--you know, improving an improvement-improvement.  It just got to be enough recursive so I said, well, we’ll turn it off at C.  If you outsource your C—if you hire consultants to come in and do your “C,” then that’s their A work.  Then you realize that their B is your D, and so on.  So, in the kind of infrastructure we can picture, you could just have great alphabetics.  So, the A, B, and C gives us enough interesting things by itself.  So, we made a lot more progress in that than you probably thought about when this emerged about ten years ago.  So, one-way to think about is: what’s the C role?  Is there a scout?

SLIDE:  ABC’s of the Organization’s Frontier Penetration

ENGELBART AT PODIUM:  You’ve got a frontier out there, in there a scout.  Great.  So, that frontier explodes like it is.  God, there’s a lot of territory, a lot of multi-dimension space out there--and a lot of things going on, and a lot of ideas floating around.  How in the world to do a good job of C, then, is going to take more budget than we spend on even doing the B work.  So, this comes a lot—

SLIDE:  ABC’s of the Organization’s Frontier Penetration

ENGELBART AT PODIUM:  But then the B—the B is sort of the wagon train boss.  He’s going to take us all out to that next place on that frontier.  So, the two roles get kind of clearer when you look at that frontier sort of picture in its multi-dimensions.  This is the kind of thing that we move ahead on and look at it.  So, what would we do if we did that?  Well, one thing to do is say, “well, look how much C can cost!”  

SLIDE:  Look for Other Organizations on the Frontier Heading the Same Way…

ENGELBART AT PODIUM:  Oh, let’s look up and down this highway, or the street, or the state, or something, and find other organizations that are doing similar things, that have similar kinds of problems in the B.  Why?

SLIDE:  Join Forces in an Improvement Community

ENGELBART AT PODIUM:  Oh, because why don’t we start collectively sharing some of the work, and energy, and resource, and cost that it takes to do a good job in C.  Well, you don’t have to look at that too much before you begin to realize the scale of the frontier opening up like that.  Scouting that out and try to find out there’s really something in it.  Not enough the professional societies that are having more and more meetings, intensely trying to do it, or the consultants who are trying to do it—they don’t have enough resources, enough input.  It’s a big, big job.  So, doing it collectively has a big advantage.  You’ll say, “Why don’t I farm it out?”  Consultants could do it.  You’ll say, “Well, I’ll tell you why: because the way we should run this C community here—” we call it Improvement Community, and that term is now another one in your vocabulary that we’ll be using all the time.  I’m going to make the next one of these things flat.  Then I’ll be as famous as for doing the mouse.  Who would have thought?  No, maybe you put a thumb break on the mouse—how ‘bout that?  We could spend our time inventing here.  So, in this C community it’s really interesting to think about the work that’s there and this came out of our thinking, about a decade ago, somehow I stumbled upon the whole quality movement.  And, realized, oh!  That’s been a big kind of the way that they’ve done their quality movement—which they get together a lot and share.  And, for a while we were having very intense meetings with people gathered every month, or so, and were planning how to do all this thing.  And, one of them was saying, “Hey, we just won the Baldridge Award!”   And now we’ve got these executives running around, who always used to be very worried about any things getting out to our competitors, and now they’re doing this marvelous sort of statement saying, “Oh boy, compete like hell out the front door, and cooperate like hell out of the back door.”  That quality movement was a really good example in this; but its something to do that every consortium or, in a sense, every one of a company’s employees that goes out and works in a trade association, or a professional society, is doing this—sharing a lot.  And, there’s just no way you can get about it.  And, there’s another very, very important thing that we get to if we say, “Oh, this C community’s doing, okay, bootstrap.”  

SLIDE:  Networked Improvement Community (“NIC”)

ENGELBART AT PODIUM:  Oh, why doesn’t this C community start operating like a very advanced sort of collectively intelligent outfit?  This turns out to be a very good place to invest special resources and pile up operations that are actually working pilots of how you do collective knowledge work a lot better—which needs to be done out in the open so that you’re sharing what the evolution of the standards and the vocabulary that has to go on.  So, great.  So, we just added a term:  we call these “Network”—just for the sense of doing this a sort of networked way.  And, so we could use the term “NIC.” One interesting things is that in one of our meetings that we had some years ago, when the term was first coming out, people says, “Well, you’ve got this improvement community of yours—it’s an “IC,” isn’t it?”  And, so they’d start pronouncing it, “ick” and say, “Hey, why don’t you get with it and turn your “IC” into a “NIC?”  So, positive term, “NIC.”  So, this is part of the kind of the improvement infrastructure potential that we’ve been trying to highlight and study and think about.  But, it takes a lot of input for people to think about all of the pros and cons, and work out guidelines, and try to get a sort of a business case for doing this that would sell for hard-nosed people—and, also go after examples, et cetera, to use.  But also, that’s one of the prime places in which you could do prototypical, dynamic knowledge repositories because you’ve got a lot of people cooperating in it.  They could sort of share the costs and the sort of risks of doing that.  And then, this comes about another thing of why, this kind of set up, you couldn’t duplicate with a consultancy is that this thing should be staffed by people contributed voluntarily for a certain period of time by the people out here in the customers of this.  So, these people really are there living in this advanced prototype environment—really living with advanced ways to cooperate among themselves because they’re given resources and the time and the encouragement to do it.  And, when they go back, now they have the knowledge, the intrinsic kind of knowledge that’s very hard to produce by just knowledge packages.   And, they also have the experience in there.  This grows to be a very attractive thing.  And we say, “Oh.  How come we thought of that?”  I don’t know, it just evolved.  So, it turns out to be a very good one.  So then, some years later we said it’s a very important thing to learn how to do this, right?  

SLIDE:  Networked Improvement Community (“NIC”)

ENGELBART AT PODIUM:  And, just as it’s very important for this neck to be helping these people learn how, they become better and better B’s.  Oh, why didn’t we think of this earlier?  

SLIDE:  The Bootstrap Alliance—a “MetaNIC”

ENGELBART AT PODIUM:  Oh, why don’t we go out and find interesting NIC’s and have them get together with an improvement community on how to improve NIC’s?  Where the focus here is how you get to be a better and better NIC?  And, you start looking into that—which we will do for the rest of the colloquium is dig in to these kinds of examples of problems, and talk to people who have improvement communities.  And, get them involved to say, “What’s the problem and the challenge of improving, changing, this?”  Just like, we’d like to get in a dialogue with organizations that would be progressive enough to say, “Hey, boy, there’s some kinds of capabilities, especially this knowledge work and collective intelligence, et cetera, that we should probably keep up to bit.  So why don’t we find a good NIC to join and get active in that?”  So, these things of how you develop a candidacy into sort of a value proposition to organizations to become members of an active NIC—how do you talk to active improvement communities about becoming NIC’s?  How would you talk about a bunch of NIC’s into determining, how would you like to come into a MetaNIC—that you end up calling the Bootstrap Alliance?  Well, when does it stop?  There isn’t any reason why, in different countries, you could have their MetaNIC’s talking to a super one--or, the different states having a super one for the federal, et cetera.  So that the potential for a multi-level infrastructure of this seems to be right there to study, and with the energy and sort of grasp of detail which—it’s limited, believe it or not.  But, I can’t get in it.  It’s the kind of thing where we say, look—it isn’t going to happen unless we get a bunch of people moving anyway.  And, if they’re going to be moving they need to have a sort of strategically organizing framework in order to do that.  So, we’d like to offer this as setting the framework for organizations to do their evolving.  And, this would go to say, hey, why not every state has its own kind of NIC inside it for all of the things it has to foster about the improvement of operations in the state.  Well, then you’d have one for all the states.  Well, make the states encourage the counties.  Well then, they could tie together the counties.  So, we’ve actually been fortunate enough to resonate and connect with an organization called the National School Board Association that; it has fifty states and three regions, or whatever they call it.  So, there are fifty-three members of it, each of them covers a region or a state.  And, those have different other, down and like that.  And, you say, “Boy, if we’re going to improve K-12 education, you know, the school boards definitely have to be involved because they have to sort of be able to help monitor and control how things are happening.”  Then, somebody else points out, “ Oh, we’ve got to get the parents in each community organized."” How do they get educated and trained?  Oh, the teachers, also.  Oh, the principals, also.  Oh, the superintendents, also.  So, those are all those candidates for—somehow they all have to migrate in their roles out there.  And then, the whole possibility is the new way of working together might offer a very different structure by which those different schools are put together and organized and monitored, or regulated, of guided, or whatever like that.  This is the case.  So, anyway, there’s just a lot to think about here in this sort of MetaNIC and NIC sort of thing.  

SLIDE:  Look for High “Bootstrapping Index”

ENGELBART AT PODIUM:  So, one of the interesting things, then, comes about as saying: oh, if we were going to go out and we had an alliance, a MetaNIC put up—like, we’ve got one that’s a not-for-profit corporation that’s already set up waiting for some NIC’s to come and knock on the door.  So, you say, which ones would you like?  Oh, let’s go out and survey the different improvement communities in the world.  Well, which one of those, if we got them involved as NIC’s, that the products of what they’re learning how to do not only would improve there, but also improve the MetaNIC?  See the bootstrapping.  So, we made a beeline for the Association of Computing Machinery.  It’s the largest computer society in the world—which has a bunch of special interest groups.  So, we knock on the doors and say, oh.  So, there’s a computer-human interaction, and a sig-web, that’s hyper-media work, and there’s a sig-group for group ware and so on.  And, we actually knocked on the doors and started getting interest about them.  But, it runs out of gas because the structure that’s there and how the financing is done just aren’t really very shiftable.  For instance, a lot of them, the publications that they sell are part of the revenue that the get, which makes a difference in how they could run.  In the world that’s going to come, you’re not going to have hard copy circulated like that.  You’re going to publish online.  And, you’re going to evolve from there.  Oh, the academics point out, “Oh, but look!  It’s so important for us, in our own circle, in our own society, that we have our papers get reviewed by peers—especially the one’s that go in the highest quality journal because the number of papers we get in those high quality journals is a very important part of how we get rated as doing our job as researchers in universities.”  I had one professor in molecular biology, or someplace like that got really angry with me—almost like the information retrieval people did twenty-thirty years ago.  Says, “You just don’t understand the academic world.  There’s no way your going to break that.  The peer-review system has been time tested.”  
And, I’ll say, “Well, let’s talk about it awhile.  I know that getting yourself reviewed of how much contribution you make is important.  But, why does that have to be done before you publish?”  
“Oh, because it pus it in the best journals.”
“Well, look, why don’t you just publish when you want to—right out there in the world?  And, there’ll be links.  And, the professional societies would actually have links and stuff, so people can find you with no trouble at all and read you.  And, then why don’t you have a way in which the sort of commentary about you and the approval in that you get a dynamically rated system going along that just is continuous?  And, so if your paper, nobody likes it at first, but nine months later they find out what it really meant and how it fit into something else here—oh, great.  Well, in the way it is now you’d be, if you’d been published, it’d be in some great thing, or something, and you might not have gotten it published.  And, what if it was sit there for longer?  And, what if it was a really great thing, that was really hot and gave you all that credit, and they found out a huge flaw in it a year later?”
So the dynamic attributions of who’s contributed to what is just a part of how this dynamic knowledge repository in its environment is going to have to work.  And, you want it there anyway because if you’re part of a big crew of people designing and producing aircraft its hard to put your own best ideas out there.  You don’t want some of them to get lost.  But, that’s what it’s going to take to have a team design and team evaluation stuff do it right.  So, the business about backtracking on back links into doing attribution, or something, is a real challenge—and extremely important in actually the sort of social aspect of getting this knowledge stuff shared.  People contribute as teams.  And, they may make it that a guy will get to be a full professor in five years after he’s an assistant professor because he puts out much more than paragraphs at a time.  We’ll never get there the way it is now.  So, it’s better.  So, I’m going to ask Terry later about the real world of universities.  How likely is this to happen in the next five years, ten years, and twenty years? The rest of the institutions in the world are all going to be evolving.  If universities don’t, then they’re going to be obsolete.  For one thing, you says, hey, the total knowledge in the world is increasing in its rate of being produced, and if it gets down to be every year, and every six months, and so on like that, that everybody out there in a professional job has got to be learning all the time.  So, it isn’t going to be any more that your college education, plus what you pick up on the job with just osmosis, will be enough to keep you in key.  You’re going to have to have it.  So, who’s going to be providing something that has to be an organized, really advanced way to get not only the new knowledge out there, but the ways in which you shift from the perception of knowledge you did have into the way the new frameworks of knowledge are going to be?  That’s the kind of role that universities have now.  It’s got to be provided through a person’s working life in not too many years or decades from now.  If the universities don’t shift to be able to handle that change in the external world, what are they going to do?  This one period here, if it’s not compatible with the way it’s going to continue, nobody’s going to want to go through that one.  The same thing will happen in K-12. That, more and more, it will just be a continuous evolution like there has been.  You’ll be reading out of books, you start doing that when you’re, say, five or six.  So, you’re going to be learning about the way in which knowledge is packaged, optional viewing, moving around, verifying, et cetera, very early because the earlier you learn that, the more power that gives you for climbing the hill towards more knowledge.  That means education can’t be divided up like that.  So, there are lots of things about the future that, looking at this kind of scale we have, had to be dealt with.  This high bootstrapping index is important about what kind of groups to sort of encourage the most.  So, I’m going to be trying to get the ACM president to come in and giving a warning about this--and maybe some of the people in some of the special interest groups—as examples of talking about the problems, and difficulties, and challenges.  And, this is what we’d like to do from different kinds of organizations.  I’m acquainted with the guy that’s a state senator, I think he’s a representative, but he’s been very active for many years and very interested in education.  So, what does it look like from there—the organizational things you need?  Well, Jim Spores has built up a very interesting educational cooperative activity for some years with NSF funding.  And, there are a lot of things they learned there, including back link attributions, which was a good comment.  So, we’ve got him tapped to come in later, too.  So, anyway, this is what we would really like to encourage is for people to start bringing up and making us aware of more of the cases of organizations or improvement communities, et cetera that are out there that need—that are good candidates and from who you can learn—as well as what’s out there in the way of really novel tools and processes for doing the kind of knowledge work we’re talking about.  As well as the processes for every NIC and every MetaNIC is really a community of distributed participants.

SLIDE:  Look for High “Bootstrapping Index”

ENGELBART AT PODIUM:  And, there’s going to be a lot to learn to how you cultivate and develop that community.  And, in a sense, they’re going to be managing more and more evolution on their own and change and resources to invest.  So, they have to have a governance process that gets to be better than they are now.  So, the whole business about distributed governance is an important thing.  And then, that needs to be phasing in with the practices, et cetera, about the way you govern many things in our political world.  All these things are going to be evolving simultaneously.  And so, anybody that starts out, “I’m going to go fix education,” doesn’t have the resources or the orientation to be looking simultaneously at the rest of it.  It’s sort of like, “I’m going to get this horseless carriage, but of course, people ought to steer it like they ought to steer it, you know, with reins.”  So, then we start talking about the scalability of all of this, et cetera, and this sort of accidentally, but a fair amount to Jeff Rulifson’s perseverance, and thoughtfulness, and many trips to Japan.  Christine and I went with him.  

SLIDE:  International Bootstrapping

ENGELBART AT PODIUM:  And, what emerged in Japan is an organization that’s actually called the Bootstrap Alliance-Japan.  And, its cousin is sitting right there.  Dr. Ohashi is a university professor.  And, he actually made a video to put in today, but we didn’t know for sure we were going to get it in time to integrate it.  So, we’ll see it another time.  You’re here for the reception later this evening.  And, are you going to come back every week?  Well, Marcello, who’s in charge of that, says we might actually have time.  So, I need to get through a few more things.  We might be able to run it. So, don’t go away and hide.  All right, let’s boost it a little bit here. Okay, so, the Bootstrap Alliance, let’s say, the one we have now, there’s the thought of saying, let’s make that Bootstrap Alliance USA.

SLIDE:  International Bootstrapping

ENGELBART AT PODIUM:  And then, we get a little bit of interest from Australia; and then, we push some doorbells in Singapore; and, some people in Norway with their oil money, and then it starts growing about the people that say, “oh, we can start getting something like that started in our country.”  So, every country—or, really every nationality—with its different cultures and different environment, et cetera, needs to have its own way of evolving at the same time as being interoperable with the rest of the world.  So, they need to be international in their sort of MetaNIC environment.  But, they also need the freedom to evolve the way they do.  We might just really learn that the Japanese focus on processing stuff—might find them suddenly surging ahead of us.  So, that’s why we want to keep him on a short leash, so we sort of know about that.  The thing that we really, really seriously thinking about in this bootstrapping pursuit is that the concurrent evolution of an open hyper-document system is a very critical sort of necessity.  

SLIDE:  Open-Source Pursuit of CoDIAK and OHS

ENGELBART AT PODIUM:  So that’s something where all the NIC’s and MetaNIC’s and all the national NIC’s of the world would really need to be serious about getting together with.  So, all of the dynamic knowledge, development, et cetera, very early has to be that you get focused and get proactive end-user organizations and proactive sort of vendors, et cetera, involved in that, in a way.  And, really proactively trying to explore, hey—how do we want these things to evolve?  And, we don’t want to get stuck in the same way that people got stuck with WYSIWYG—where that’s the only view you’re going to get.  You don’t want to get stuck with people’s perceptions about—hey, this is the way you’ve done knowledge all the time, and so this is the way.  And you say, “Well, wait a minute.”  We’re very, very flexible in the way we sense and perceive things and process them.  We’re very flexible.  Anyone can learn how to ride a skateboard or something, or do a lot of other things.  We can certainly learn different ways that we can harness ourselves to something like that.  So, this leads to saying that some special part of the strategy has to be something that provides for that kind of open evolution.”  And, so, one of them is: really think seriously about putting together teams of people that are equipped, and trained, and employed that really are demanding high performance.

SLIDE:  About High-Performance Teams

ENGELBART AT PODIUM:  And, you’re not going to put any constraints on what they do—they do whatever they want to if they want to try it like that.  But, in a competitive sense they need to have a performance assessment that also grows within these communities so you can rate them.  This team is just terrific for this part of what’s done it trying to do the integration.  This one’s terrific here, but you have to have both of them—both those capabilities.  So, neither one does that bridging, so they’ll probably have to find a different mix.  So, getting that kind of open evolution, and open system, just sort of essentially demands that—well, you have to put it to work.  You can’t just have them sit there and demonstrate, “I can run up and down the field very quickly and rapidly.”

SLIDE:  A Key Deployment for High Performance Support Teams

ENGELBART AT PODIUM:  One important thing they can do is specialty support jobs in other organizations’ dynamic repository.  And, this has a separate kind of capability that the other people sort of see and witness their activity.  Like our system we built in 1974 had shared screen—that anyplace in our upper network that somebody employing us ran into trouble and they call you up.  And you say, “Okay.”  And you go through a little process.  “Okay, now I’m seeing what’s happening on your screen.” That’s good.   “Oh.  Okay.  I see what you’re doing now.  Look, there are sets of things you can do.  And, I can actually walk your way through it so pass the controls to me and do it.”  So, we were doing that steadily from 1974.  You get published and talk about it, but it didn’t fit paradigms.  A lot of the things you can do today can provide that sort of thing, but anyway.  We have to get faster evolution that’s going in this thing.  So, these are the sorts of key deployments—we’re going to come back to high performance teams and give them quite a bit of attention later.  One aspect of doing this, though, is you’re open hyper-document system can’t do the kind of evolution it does if you have only one interface.

SLIDE:  Multi-Class UIS for Serious Frontier Penetration

ELGELBART AT PODIUM:  Then the architecture for the control of it has to be something that there’s a verb-noun interface there that can do anything to anything that anybody wants to do.  And, you can put whatever interface you want to that suits people’s pursuits.  So, hey, college kids that, “We want to try,” and ones that know how to do skateboarding and everything else like that, can come in there.  So, having these teams go, and then there’s the question of how you deploy them, and that—there are pictures for that, too.  All this is going to be something about the future in there like that.  

SLIDE:  University HPST’s—Label It “High Performance Scholarship”

ENGELBART AT PODIUM:  Within the university this kind of thing of the integration of something you say, “Well, high performance scholarship.”  So, why don’t we, in a NIC, get stuff turned on about getting scholarship teams that can say, “Hey, we can put together a really effective textbook on this field and we can have it almost dynamically updated.  It’s never more than two weeks out of date,” or something.  So, that’s the kind of thing we’re going to need to do anyway.  It’ll be very important.  And, then another aspect of this whole open-source movement is just terrific, and it’s evolution.  So, all right, that’s the way the open hyper-document system really should evolve.  And there’s another really interesting opportunity it.  You say, “Okay, why doesn’t that community live it?”  So, when we built our systems, starting from about 1967, sort of about the time Jeff Rulifson came to work for us, we said, “Let’s move our software on there.”  And, that really turned him on and off it went.  So, from then on, for the next years, every line of source code is linkable.  

SLIDE:  Unique Opportunity:  Open-Source Pursuit of CoDIAK and OHS

ENGELBART AT PODIUM:  And, any comment field, you can have a link pointing to anything—requirements, users’ guides, et cetera.  Any of the field reports and problems can come in.  Linking in between every passage, any object and any email could link to any other one, or could link to anything else out there.  So, the way in which the field support could work—boy!  The software guy going to do this could write a little memo pointing to the messages came in and pointing to where the code was probably wrong.  “And, I did a little exploring in there and it seems that our requirements over here were weak on that.  And, we really ought to make a fix that these requirements would modify this requirement.”  So that—just very effective in there like that.  It’s this kind of large scale sort of—It turns out that there are tactical people out there in the world and there are strategic.  And, in the military they made a big difference about them.  But it’s the tactical guys that can take the hills in the battles--that suffer to get all the notice out in the business world.  What we have to do is find people that can listen to strategy and that we have to help co-develop a strategy, here that can fit the way the world is.  So, that’s a big part of what we’ll be talking about in the future.  Instead of letting you go now, let’s go and have Professor Ohashi’s live eight things.  And, when that’s done, you’re free to move around the country.  And, I’ll look forward very much to talking to you at the reception.  It’s just terrific to have you, at least, sitting there looking very attentive because I used to tell the students in university that I know that’s the way you get to be a professional student.  That’s all you have to do is look very attentive, but not attentive enough to get called on.  I probably won’t grab you and demand that you participate, too much; but I’ll urge it.  And, I hope you get shamed maybe by the people from the outside world that start coming in on email and sending messages in.  And, in that sense, our developing this, our own Bootstrap Alliance, dynamic knowledge repository, is a key part of this whole exercise.  If we can’t get that going then we’ll have missed a very important part of this.  And, it’s going to take more resources than we have now.  We know it.  So, we’ll either have to get money and hire people, or we have to get volunteers that can be coherently involved with it enough to help do it because we could get snowed very easily.  Twenty people actively interacting with us could probably bring us to a halt with the staff we have now.  So, anyway, let’s roll on Professor Ohashi.

VIDEO CLIP OF PROFESSOR OHASI:  This is our honor to join Engelbart’s colloquium.   In Japan, innovation of social system is most important thing this century.  And, based on Japanese social system, is analog system.  For example, manufacturing system for the production system, and so on, are based on analog system.  Japan has a very high-level educational system, but next century data society and networking society are met.  This system is based on data system.  So, we have a next generation system.  We make many fields.  But, we have no. Theory is most important thing for next generation.  Engelbart’s theory is most suitable for the next generation.  Thank you very much.  

ENGELBART AT PODIUM:  Very brave.  Very brave of you.  

OHASHI IN AUDIENCE:  Thank you.

ENGELBART AT PODIUM:  One thing I’d like to announce:  one of Professor’s Ohashi’s--who also was an executive at Sun when all this got started, helped make this happen—has donated one of his sons.  So, Shinya, there standing up behind Peter has been working with us since last fall and will be here another few months, and just done a lot of good for us.  Fits right in.  What I’d like to do is get Peter Yim—who’s shy about this—to tell everybody a little bit more about what the infrastructure of tools and processes are that we’re setting up initially—understaffed, underfunded—to handle this.  Do you want to speak on that mic, or I’ll loan you this one?

PETER YIM IN AUDIENCE:  This is fine.  Not quite the process, but the infrastructure, at least, I mean, we went back to school here, and this is actually a Stanford course.  So, I just want to go through a few routine requirements.  For those of you who have visited the website, the colloquium site, you would have noticed that there is a certificate requirement.  So, you will actually get the Stanford certificate of completion for completing the course.  Obviously there are requirements and I’ll try to read them here for everybody’s benefit.  One is to have attended a minimum of nine out of the ten seminar sessions.  You could be here on site; you could be at the broadcast if you are at one of the SEPT companies having the microwave broadcast piped into your company.  Or, you could attend the web cast, either live or the archival on-demand seminar.  So, there'’ sort of four or five different ways to do it.  Secondly, you would need to complete your session evaluation questionnaire, which we are passing out.  She is trying to help me pass this out.  And, lastly, and more importantly, you need to actively participate.  And, by participate, we mean maybe actively contributing and discussing over cyberspace.  Part of the team of volunteers are now setting up a prototype dynamic knowledge repository infrastructure that allows people to engage into threaded discussions, submit links, submit papers, and also do evaluations, surveys, and polls over the net.  And, hopefully, if we have enough volunteer effort to get there, we’ll put all these into a, at least a prototype of, what Doug envisions as being a dynamic knowledge repository.  You will find more information on the website.  So, please bookmark that.  If you haven’t been there yet, the URL is www.bootstrap.org/colloquium .   And, we will keep on posting more information there.  Also, shortly you will get an invitation message to invite you to join into the threaded discussion.  So, please join, especially if you want the certificate of completion, but definitely please join even if you don’t want the certificate of completion.  One more point of order is, for those who are attending the course in person, this is your pass into the auditorium.  So, don’t lose it.  It has details as to which sessions you’re registered in.  So, you need this to get back in next week.  Obviously, for those who are attending the web cast, you need your password.  So, don’t lose the passwords.  I sent out another message sort of giving people the bookmarked page to access the web cast.  If you are attending in person and you also want to go back into the web cast, you would need to register for web cast, as well.  There is, I mean, from the Stanford colloquium site, where you choose your access, I mean, if you choose online web cast then you will have the registration form to get you registered for web cast, to get you your passwords.  That’s it.

ENGELBART AT PODIUM:  Thank you.  That’s going to be an important part, discuss that.  Are there any sort of operational questions somebody might have?  No fair asking me something substantive.  What I’d like to do every time is sort of wave to somebody off.  There’s a fellow named Dave Evans, off in Australia.  Hi, Dave.  Jeff remembers him, and he said he’s going to be watching.  And he promised to try to develop a community going there.  What would be nice is if you people would bring to attention people around the world that are watching seriously.  I know there are people in Switzerland now already, in Norway, too, that would like to do.  I’d like to feel like they’re there watching.  All right, in twenty minutes the reception starts.  If they get there early, what happens?  

AUDIENCE:  It starts early.

ENGELBART AT PODIUM:  Okay.  So, everybody knows where the faculty club is?  Okay, the class is adjourned.   






